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PREFACE
 

The Farallones InStitute Rurdl Center., in collaboration with CEP
 
International, Inc., was contracted by ACTION/ Peace Corps to
 
provide technical assistance in the area.of Appropriate Technology/
 
Renewable Energy; the contract is comprised of four phases:
 

-the development of a draft training manual (October, 1979) 

-a two-month t:aining program in the use of those materials
 
(November 1979 through January 1980)
 

-a revision of the training materials, based upon the exper
ience of the first cycle of training and suggestions for
 
its. improvement (February through March 1980)
 

-a second cycle of.the training progxam (May through July 190) 

The material contained in the manual is generic in-nature, and
 
may be adapted for use in a variety of training situations. It is 

recommended, however, that all components be used, in order to' 
maintain the important balance of technical expertise within the
 

cultural, social, and economic realities of the developing world.
 

It should. be noted that' some of the. recommended resources are 
tacted by copyright, and permission should be obtained before. re
producing them for general use.
 

Finally, it should be emphasized that although the majority of the 
training content was tested during the first training program, there 

are modifications and new materials that have yet to be implemented. 
We urge that the manual continua to be tested and modified, in order
 

to provide the most useful and appropriate training possible. 

We welcome suggestions and observations concerningy the materials,
 
Please contact the
methods and training content of.this manual-


authors at:
 

International Programs-

The Farallones Institute'Rural Center
 
15290.Coleman Valley Road.
 
Occidental, California.9:5465
 

THE TRAINING STAFF'AND AUTHORS OF THE MANUAL
 

La,,%. GoZdman is a: visiting staff' member at the-Farallones Institute 
Rural Center, and is the: Coordiniator and Trainer for Health and 

Nutrition, and Women in Development fbr the Peace Corps. Appropriate 
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Technology/Renewable Energy program. She has a Master of Arts
 
degree in Medical Anthropology, with a specialization in tradi
tional health systems, and served for five years as a Peace Corps
 
Volunteer in rural community health and renewable erergy programs.
 
In addition to other program responsibilities, Laura developed
 
and edited the overall content of the training manual.
 

Paut Waxpeha is visiting staff at the Farallones Institute Rural 
Center, and is the Technical Coordinator for the Peace Corps 
training program in Appropriate Technology/Renewable Energy. He 
has a Master of Arts degree in Appropriate Te hnolog/nternational 
Development, and was a renewable energy specialist during four 
years of Peace Corps service. In addition to program coordination
 
and training responsibilities, Paul designed.the Volunteer in
 
Development component of the training manual, and served as technical 
editor.
 

Chaiztophe4 Szeca6e is the staff Coordinator for International 
Training and Consulting programs at the.Farallones Institute Rural 
Center, as well as the Project Director for the Peace Corps training 
program in Appropriate Technology/Renewable Energy.. He has a B.A. 
in Anthropology, and served as a Peace Corps Volunteer in rural 
community projects for three years. In addition to other adminis
trative, coordination and training responsibilities, Christopher
 
developed the training materials on Mud Technologies, and serves
 
as a Trainer during the program. 

Donna Covaud has a B.A. in Nutritional Anthropology, and is currently
 
Food Systems Coordinator and Co-coordinator of the Community 
Technology Workshop at the Farallonefy. Institute. Rural Center. She 
is a Trainer in the Health and Nutrition component. of the Peace 
Corps Appropriate Technology/Renewable Energy program, and assisted 
in developing those training mterials',, and in editing the training 
manual.
 

Petet Zweig, the staff Coordinator for thet Solar Energy Program at 
the Farallones Institute Rural Center, has a. B.S.- in Biological 
Sciences, and has taught college level courses ir solar design and 
energy. conservation.. He is the. Trainer- for practical solar appli
cations, and developed the training materials in those areas for 
the Peace Corps Appropriate Technology/Renewable Energy program. 

DaLZe Kznek is, the Site Manager at the,Farallones Institute Rural 
Center, and has a.B.S. in Electrical Engineering... He serves as 
a Trainer during the Peace Corps7 Appropriate Technology/Renewable 
Energy program, and developed the training' materials for Pedal 
Power applications.
 

Reny SZay, staff member and office Manager at the Farallones Institute 
Rural Center, has a B.S. in Design. During the training program, 
she. has. served, as administrative assistant and bookkeeper, and was 

layout. of the tra-ining- manual.responsible for the manuscript and 



vii
 

Howa.d Raik is a design consultant and President of CHP International,
 
Inc., an organization specializing in the deqign and management
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7N T R 0 V U'C'T' 1 0 N 

PHILOSOPHV OF THE PROGRAM
 

Basic to the philosophy of appropriate community technology is the
 
belief that solutions to fundamental problems must emphasize de
centralization, full and active local participation, and user control.
 
This philosophy implies an integration of cultural, social, ecoomic,

and environmental factors; and demonstrates an understanding that
 
technologies do not naturally exist apart, &ad cannot be transferred
 
automatically from one culture to another. Potentially appropriate

solutions must focus upon, and be responsive to, community felt needs,
 
and should provide lasting opportunities for local decision-making,

community control, and personal involvement. As people exercise
 
their right--and demonstrate their capability--to manage the techno
locy they use, there occurs an increase in community self-reliance,

self-detearination, and the ability to solve problems creatively. 

The role of the community facilitator--in this case the- Peace Corps
Volunteer--is to assist and encourage people intdieir efforts to
 
attain the goals that they have established. In order to make an
 
effective contribution to improving the.quality of life., the de
velopment worker must understand and respect local values, customs,
 
and beliefs; a disregard for tradition almost certainly precludes

the acceptance of a potentially useful innovation. Therefore, it
 
is vital to the concept of appropriateness that any application of
 
technology occur within the context of local community needs, values,

and realities: an appropriate technology must evolve from within,

and cannot be the result of outside imposition.,. regardless of intent.
 

Technical competence is useful and effective only when applied in 
concert with the cognitive skills and attitudes implicit in the 
philosophy of appropriate community technology. There must be a 
recognition and & sensitivity to all aspects of culture, an under
standing oif the inter-related components that comprise diverse de
velopment issues, and a full awareness of the many implications of 
technological change.. For thii reason, it -is crucial that: the: future
Peace. Corps Volunteer- be provide& with- a background that integrates.
the many facets of appropriate development.. Thim training program

emphasizes, and is based, upon,. such; fundamental integration. 

GOALS OF THE PROGRAM. 

Throughout the program, the Trainee is provided with instruction in
 
the development, use and; application ao community based technologies.
 

1.
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to address basic human needs in developing countries. It is intended
 
that the training program will enable the future Volunteer to: 

- Assess and analyze counity felt needc. 

Assist others in the design,. adaptation, construction,
 
utilization and maintenance of simple technologies that 
utilize renewable sources of energy and locally appro
priate resources.
 

- Acquire and apply skills and attitudes that promote the 
improvement of the. quality of life through. local initiative, 
creative problem-solving, and community self-reliance. 

- Examine. and. understand the cultural and societal values
that accompany all overseas development workers.. 

- Develop and practice effective experiential learning 
processes.
 

- Understand the synergetic .relationship between health and 
technology, and be sensitive to the. inter-related nature 
of all aspects of culture. 

- Encourage and include the active, full perticipation of 
all community members in projects and. programs of change. 

- Maintain personal well-being and the attitudes conducive 
to effective and appropriate overseas service. 

DESIGN OF THE PROGRAM 

The training program is: designed to facilitate experiential. and. 
competency-based learning processes.in all phases of the acquisition.
 
and application of technical and cognitive. skills.; it is based upon 
the principles of adult learnin7, whicb:-may be applied in & variety 
of situations, including village-leveL extension work. The science 
and' art of facilitating adult. learning- is termedK andtagLogy.. implicit. 
in its philosophy is. a. recegnition, that. adults are capablo of sale
direction, and of diagnosing their.own, needs. in order to, solv pro
blems in a creative and. meaningful manner. During training,. tie. 
program participants. are expected to. fulfill various, performance:. 
criteria, and attain. .certain, level of knowledge and- physical exper
tise.. However, during the.training process. there is. an. emphasis. on 
directed independent study in order tomeet specific and individual. 
learning needs.. 

Included in. the training, progra are"components i. the following 
areas: 

Renewabe Ene.gy/App4opJ.ate Commanty re.lhnoLtgie.6.6 

HecLtth a~nd Nut-tition 
Women in Vtuetopment 

Th~e Rote o6 the App/coplLL&te-re.ahnotogy ExtenkonZ~t 
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Each is related to, and integrated with.,, the other facets of train
ing, reflecting the philosophical assmption that all &spetsof 
culture-- including technological, economic, eccial, political, and 
health system--are int&Vr-rOAtI and i~nqC-deQP t. A bhid. 
explanation of each component jollais:
 

Renewcabte E&xe.4gy/Appxop#.Zate Co naUty reeknogZvA, 

in all sag s of technologi-The'program provides for skills triing 
andcal developmimnt-design, onstrution, opeatior., maintenance, 

repair-of the follwinq devices and tacollgies:
 

Mud block and earthen (Lorena) stove construction 
Pedal power (dynapod) applications 
Solar water heaters 
Solar agricultural dryers. 

All design prototypes reflect, to the extent possible, the realities 
of rural areas in developing countries, and are illustrative of the 
criteria for oppopxia tecommunit teh nt9ogtu": relative low-co~t; 

simplicity of design; flexibility ot scale; ease of coastructicn,
 
operation and maintenance; and, use of renewable sources of energy
 
and local resources. The Trainee is encouraged to ievelo? i.*Ih
 
ability to modify, a4just, or adapt devices to the potential require
ments of individual Peace Corps assignments. An emphasis is placed
 

involved in the appropriate
upon the importance of the pAoce 

application of technology, that carries beyand the. pecific designs
 

or techniques utilized durinq'tzaining.
 

HeaLtk and Hati*.iZon 

Training in this component is provided in the following areas: per

sonal.health maintenancer environmental and global issues concerning
 

health and nutrition; cross-cultural perspectives of.health 
tradi

tions and systems; education,and consultation skills; maternal and.
 

child health; and the application of locally-appropriate technologies
 

to promote, maintain, restore, or improve. the health status in a 
Each aspect of health and nutrition training-is

rural comnunity. 

in the F- gram, and is integrated within theconnected to others 

context of technical skills acquisition and application. The inclu

this component in all phases of training emphasizes asion of 
in, app/cop/L e coomgun4ty technologycommitment to provide & progra

needa of people in ways.that are compatiblethat addresses the'baSi 

with local realities-.
 

Women n Deueopme.nt 

specific sessions: designed to develop an
 Throughout the program are 

awareness and understanding of' differen- cultural values,, beliefs, 
and attitudes: concerninc uez oI. patterns. The impact of'develop-.
 

ment efforts upon. women, is studied,. and. is examined within the context 

of' potentially appropriate technologie.. Zn all aspects; of the. 

training program,. therW is"an- emphasis. on including att members of 

http:Deueopme.nt
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a community--including womens, children, the handicapped, and the 
elderly-in any proposed project of teohrloqical innovation. The 
Trainee studies the often ignoredp but important, rule of wmn in 
family and comunity healich, economic, and a riculture, in order 
to make future development efforts more appropriate ,an beneficial 
to all community members. 

"The. RoLe. o tke AppkaopPUrL.te Technotogy txzte.f.A4.-t4t 

The acquisition and arlication of technical expertise is comple
mented by training sessions that focus on cultural values and per
ceptions, development issues, and extension and coiLunication skills. 
Through readings, discussions, cross-cultural simulations, and 
community extension work, the Trainee is provided with adequate 
opportunity to develop and improve the necessary cognitive skills 
and attitudes for appropriat.' technology extension work. This com
ponent is well-integrated with evey spect of training, and em
phasizes the need to thoroughly eramine the patential impact of
 traditional
technological innovatiin and change upon rural people in 
societies.
 

PHASES OF TRAIING 

The <--aining program is.divide&over an eight-week period- into six 
Pkte4t: 'each includes. a.technicalstzc'tured blocks of time, termed 

are. organized. related skills, information., andtheme, around which 
knowledge in the various components. Sam of the-sessions within 
the. phase are devoted to practical skills acquisition and applica
tion, and represent a technical integration with health and nutition. 
women in development, and the role of the appropriate technology 

Other sessions are presented as "core curriculum",extensionist. 

comprise essential background material upon which technical
 

All sessions are presented in sequence,. inskills may be applied. 
 for the
order to provide a framework for each phase, and in turn, 
the Trainee. to build upon previous. learnentire program, that Loads 

ing experiences to develop effective and appropriate eftnsion
 
skills.
 

Lazue I: rt)Lod4cton .ta. Dtat~.n.ng: 

an vesThis. phase providee, an. overvieW' of"the traininq progr
relate&to,deva-1oment"an initiE *,exposure to,the. themes. an& issues 

that will be examinec, throughout the following weeks.. & nmber of
 
themes are interwover,. and. are alL connected to the-potential
 
aplicability of appropriate-couity tachnologies. to addss basic 
human needs. Group dynamics, and communication and extension.skills 

are- introducedl within the-context. of experiential learninq on-site 
and. i thir locL community- (where,(mud tenhnology, insolation meterp) 

local systems and. needs are assessed). As c ,oe-'cultural perspective. 
is gained in technical, healtk. anr4 development issue,.. the Trainee 

makes the transition -to the neZt,phase Of learnin... 

http:Dtat~.n.ng
http:AppkaopPUrL.te
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,'Iu e 11: Mu.d Te.kno.togy - Loxena. Mud Stovu 

The technical sessions in this phase focus on earthen construction, 
and form a basis for related learning experiences in extension and 
conmmnication skills, enviromental health and sanitation, disease 
vectors, and the wide-reachiag impact of technological change, 
Traditions surrounding dietary customs. are' analyzed, and the concepts 
of basic nutrition are studied in relation to the Volunteer's role 
as an overseas development worker. The Lorena stove is presented 
as a method of conserving fuel, and improving local health and self
reliance; it is also emphasized as a technology 1ha : encourages the 
active participation of women in all aspects of its applioation.
 
During this phase, the term "appropriate technology" is examined, and 
the issues of intexnational development are discussed within the context
 
of past and future projects of technological change and innovation.
 

Phhe III- "edaZ PoweA. 

The design, use and potential application of mobile and stationary
 
dynapods are major themes during this phase ot training. Pedal power 
is examined as a renewable source of energy with many possibilities 
for locally-appropriate uses, such as food grinders, water pumps, 
and various low energy tools and machines. Throughout the sessions,
 
the applicability of dynapods is studied, in regard to impact oii 
local systems, health and nutritional status, and the role of com
munity members in the use of such devices. Communication and ex
tension skills are further developed, as is an understanding and 
awareness 
ing countr

of the health traditions, 
ies. 

problems and issues in develop-

Phaue IV: So.aa WLatex He.teA6 

The sun is a major renewable source of energy with great potential 
variety of situations. Solar is thefor application in a energy 

focus of this phase, during which the designr construction, and use 

of solar water heaters provides a background for assessing community 
needs., developing an awareness of cultural traditions,.and.improving 

Although construction emphasizescommunication and extension skills. 
plans for a flat platethe direct gain (breadbox) design prototype, 

collector are presented as an option for independent projects. In 
addition to other learning experiences, training in basic first aid 
is offered as am important com=ponent of skills acquisition and 
application. 

Ph e. V: SoZa& AgqicuttLat Vityeu 

The potential application of the sun'"s energy- is again the focus of 
a training phase.- Techniques and. devices for agricultural drying 
provide a framework for the study of traditional methods of food 
preservation and.storage, and for potential strategies to improve
 

efficient, and. locally appropriatehealth and nut.ritiorm througL more 
technologies. The' correlation between agriculture and health is 
emphasized, as is. the relationship of interpational development 
efforts to the appropriate diffusion of technological innovation. 
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Pkhz.6e Vr; Integttion a4 ThemeA 

In the final phase of training, the various themes and issues pre
sented throughout the programs are gathered, and integrated within 
the context of the technical and cognitive skills that the Trainee 
has acquired and developed. In.addition, the activities of the 
last week serve as a bridge frcm the training program to in-country 
service, and prepare the Trainee to apply the learning experiences 
of the past weeks in ways that will enhance the effectiveness and 
appropriateness of Peace Corps Volunteer service. 

Note: 

in the training program at the Farallones Institute, Phases 1I and 
III, and IV and V are implemented concurrently. That is, half the 
Trainees receive instruction in the technical aspects of one phase,
and half in another. Certain sessions are identified as "core 
curriculum" and are given to all Trainees; those include many of 
the health and nutrit.on, women in development, and volunteer in 
development materials. For example, in Phases II and III, half the 
Trainees concentarate on mud technology, while the others focus on 
pedal power. They-join for & number of "core"'sessions, but during 
most of the technical aspects of training-, the Trainees are involved 
in different areas. This design facilitates staffing, and provides 
fo= smaller groups, so that more individual attention may be given 
to encourage creativity. In addition, cross-fertilization of ideas, 
potential applications, and solutions to design problems occur more 
freely when there is diverse activity. 

GUID6LINES FOR IMPLEMENTATION OF THE PROGRAM ANP USE OF THE MANUAL 

This program and manual have-been conceived and developed as.an
 
integrated approach to training. Although some flexibility is en
couraged to adapt'the program to-meet-specific needs, it is recom
mended that the implementation of the program include-all components,
 
in. the sequence that they appear in the manual.. The- program and. 
manual are designed, for use withim. the followin, guidelinesz. 

-An experienced appropriate community technology practitioner, 
with basic" teaching expertise,,. should. be able to, provide 
training. to others by fojlowinq the instructional. sequence 
in the-manual.
 

-A Trainer witfr limited technical skills, and with an' 
understanding of socio-cultural.issues, development
strategies, and' healtr information,. should be able to 
provider training to. others: in the appropriate, application 
ei- 4-e-h,,1 r-,-T lrevnil .awfr w.i-4-h-f vi . 1h--nltaM-ii 

http:nutrit.on
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- A Trainee with no previous experience in appropriate
 
community technology should be able to gain a complete
 
and accurate awareness of the skills, knowledge and
 
attitudes necessary for the effective application of
 
such technologies in a foreign culture.
 

- Both thie Trainer and Trainee should be able to attest
 
to the Trainee's mastery of requisite skills and acquisi
tion of nec:essary information by using the assessment
 
materials and instructions contained in the training
 
manual.
 

- The Trainer should be able to implement the training program
 
in a number of situations, with a variety of available
 
materials, and in the presence of varying cultural norms.
 

Exptanao oJ Te.mino ogy Ued in the Manuat. 

Pha e: A structured period of time that includes materials frow 
each component of the program, and that is organized around a basic 
theme. Phase I and VI are each one week long, and Phases II through 
V each last approximately 1 weeks. 

S.sio;l: A unit or class in which.specific subject matter, or skills,
 
are presented. These include practical and technical experiences
 
as well as classroom sessions.
 

Time: The approximate number of hours or minutes estimated to be 
necessary to complete a session or procedure. Times given may be 
adapted according to-individual program requirements. 

Object u: Certain behavioral. indicators used to measure the 
Trainee's progress toward fulfilling the goals of training. OveitU 
Teehnicat Objetu appear at the beginning of each phase, and 
define the expected result of each technical project. rnte)Um 
ObjetiZvez are incremental steps for gaining skills needed to 
achieve the overall technical objectives, and appear throughout 
the technical sessions. Simple Objeetie4 appear during sessions in 
Health and Nutrition, Women in Development,. and: The Role of the 
Volunteer in Development. AU. objectives are based on the Trainee's 
level of competence in a given area, and include & statement of the 
required performance, relevant conditions under which the exercise 
takes place, and, in. most cases.,. the criteria that. constitute 
acceptable completion of the task. The objectives are intended to 
serve a twofold purpose: to provide the Trainer with a tool for 
evaluating the Trainee's performance,- and to give the Trainee a 
framework for what is.expected, and to use as a means of self
evaluation. Therefore., early in the program, the objectives should 
be made available to both the Training.Staff and the Trainees. 



OveAviZew A brief sumizary statement at the beginning of each session, 
explaining the focus as well as the content of the particular session. 

Sugguted Ruoutce.e: A compilation of reference teaching materials
 
appearing in each session that includes background and assignaed
 
readings and exercises. The Trainer should be familiar with the
 
majority of materials before facilitating the session.
 

Matexiat. Needed: The equipment or supplies necessary to conduct an
 
activity. In many cases, alternative materials may be easily sub'
stituted.
 

P oceduAe: The suggested format for conducting a session, including

detailed descriptions and times required for each step.
 

Attachmentz: Exercises, worksheets, guidelines and other materials
 
for distribution to the Trainee; also, reference materials for the
 
Trainer.. These are located at the end of each phase, and correspond
 
to individual sessions. For example: Attachment 1-1-A indicates
 
that it is in Phase I, Session 1, and is the first attachment of that
 
session.
 

T7a4 k Apna~yqii: A detailed overview (primarily for the Trainer' s use) 
that identifies the construction procedures to be accomplished, 
their elements, performance criteria, required knowledge and skills, 
and materials and tools necessary to complete the activity. These 
app~a after the attachments corresponding to each phase. 

Addi.tona. Couideaionu 

Staff
 

It is recommended that there be a balance of skills among the train
ing staff members. For example, it is helpful if the staff includes
 
at least one person in each of the following areas: an appropriate
technology practitioner; a person knowledgeable in development
issues, including women in development and the role of the overseas 
development worker.; a health and nutrition practitioner and/or
facilitator; and a qualified staff trainer, experienced in the im
plementation of adult learning concepts and management training 
techniques. 

Staff training should occur before the program begins; this is re
commended in order to familiarize the staff with the: principles of 
adult learning- processes, so that they are able to effectively im
plenent the philosophy of appropriate conmunitl technology inherent 
in the training program. In. addition, staff training provides an. 
excellent forum for. team development and cooperative effort. 

Staff members should investigate the relative appropriateness of 
devices and/or materials that will be used, before the start of the 



program, in order to determine suitability for training and for in
country application. In addition, it is suggested that the Trainers
 
build the devices prior to the training program, so that they may 
enhance their understanding of design, construction techniques,
 
time necessary and potential applications of the technology. Such 
devices may serve as demonstration models during training. 

There should be at least one staff member for every five Trainees,
 
to ensure adequate and comprehensive skills training. Such a ratio
 

also facilitates the formation of groups for various activities and
 

projects, and for individual counseling or "counterpart" sessions
 
between staff members and Trainees.
 

If outside consultants are utilized for any amount of time, they
 
It is important not to
should be considered and selected with care. 


lose the focus of the program through the use of too many people not
 

familiar with the details, philosophy, or goals of training. However,
 

it is recoinmended that local resources (including community members, 
appropriate technology and health practitioners, and craftspeople)
 
be utilized to enhance the learning process.
 

Training Participants 

The Trainee's technical and cognitive skill level should be assessed
 

before training begins, and any relevant experience considered, in
 

order to adapt the training materials and content to accommodate 
It should be noted, however, that a certain beindividual needs. 


ginning level of skills and attitudes is necessary for successful
 

completion of the program.
 

It is extremely helpful to know the region, country, and the job 
If this is not
assignment for each Trainee before training begins. 


possible, then information about country and job assignments should
 
it is known.be made available as soon as. 


Many of the activities are performed in groups; such division may be
 

made on the basis of region or country assignments, skill levels,
 

Trainee preference, or when appropriate according to other criteria.
 

Groups should be of a size that facilitates learning and encourages
 

the active participation of all.members-


Resources
 

The program is based upon experiential learning, and is enhanced by 
to include the local community. The Trainee canintegrating training 

gather valuable field experience through assessing local need:,
 

developing potentially appropriate solutions, and practicing communi
cation and extension skills that are applicable to futlire Peace Corps 
service. In addition, the local community' may provide resources 
through schools, libraries, health clinics, and interested professionals
 

and other community members. 
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A wide selection of related readings at the training site is impor
tant in order to provide adequate background and reference materials. 
The suggested resources listed in this manua.l. (pp. 683-688) are re
commended as the basis for a. training program library. 

It is recommended that sufficient individual reading time be allotted
 
so that the Trainee may utilize available resources, and contemplate
 
new information.
 

Films, slides and other audio-visual presentations are valuable
 
additions to the training program. These should be offered as
 
evening activities, or occasionally incorporated during training
 
sessions. Any presentation should include time for discussion, and
 
may be combined with a social gathering or informal conversation.
 

A Final Note 

The training program that this manual represents has been developed 
and tested in one setting--The Parallones Institute in northern 
California; the resources and staff may be very different in another 
situation. Therefore, it is urged that the program-and the train
ing manual be adapted and modified where necessary, in order to 
facilitate effective and meaningfuL learning experiences, and 
develop qualified and appxop..Zate community technology extensionists. 



MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY LSATURDAY 

P PHASE I 

{4(See detaied Phaae Catenda4.page } 

H 

' .3 

II 

AP H A S E 1 

PHAASE 11 

PHAASE III 

(See deta.ied Pha~e Calendax page Mid-CyeLe 

Evatuaton 



jMONDAYSDAY 4 1 THURS DAY FRIDAY ISATURDAY 

(See 

PHASE 

deta£led PhaAe 

IV 

Catendar page 

PHASE 

P HPHASE 

PV 

V 

'-'PHASE 

(See detailed Pha~e 

V 

Catendar page I 

I 

c. PH AS E V pI 
(Se_ detatted Phae Catendar page 



PHASE I INTRODUCTION TO TRAINZNG THEMES 

HEALTH / NUT'!!TION 

WOMEN IN DEVELOPMENT
 

ROLE OFTHE VOLUNTEER IN DEVELOPMENT
 

13
 



I
15 	 PHASE 

DAYI DAY 2 	 DAY 3 

Session 1: Session 5: 1 Session 9:
 
Introduction to Train- Communication and Global Energy Issues:
 
ing: A Focus on Basic Listening Skills An Introduction
 
Needs
 

Session 10:
SSession 2: 	 Session 6: 

Entering a Community: Cultural Values Clari- The Enrironmental
 
Tour of the Training fication Impact of Development,


Part I
Site/Local Community 


Sessicn 3: Session 7: 	 Session 11:
 
Communication of Tech-
Construction of Mud An Experiment in Com-


Block Molds: A Focus munication: Hollow. 	 nical Information:
 
on Group Dynamics Square/Tool Box Con- Insolation Meter, Part 

-I struction I. 

Session 4. Session 8: 	 Session 12:
 
An Exercise in Problem
Adult Learning: Assessing Community 

Solving: Formulating
Lndragogy 	 Needs, Part I 
a Plan for Well-being
 

DAV 4 PAY 5 	 DAY 6
 

Session 19:
Session 13: Session 17: 

The Environmental Health in a.Cross-. The Role of the Appro-

Impact of Development, cultural Context priate Technology Ex

tensionist in Develop-
Part II 

ment: A Focus on Mud
 
Technology
 

Session 20:
Session 14: 

Insolation Meter 	 Integration of Train

ing Themes
Construction, Part I!. 


Session 15: Session 1R:
 
Women in Development: Mud. Block Construction
 
Changing Expectations
 
for Women and Men
 

Session 16:.
 
Community Assessment,.
 
Part II
 

Previous Page Blank
 



16 

OVERALL TECHNICAL OBJECTIVES 

Mud.Block Construction
 

Given construction materials and several batches of soil mixtures, 
the Trainee will build a mold and use it to make mud blocks that 
show little or no "slumping" immediately after removal, 4nd 
little or no cracking or crumbling after 2-3 dayal drying time. 
In addition, the Trainee will demonstratewa.tiaderst&nding of 
mud as an indigenous cZonstruction materialr and its uses and potential
 
applications in a cross-cultural context.,
 

Insola.Cion Meter
 

Given the necessary materials and-tools, t-he Trainee will construct
 
a simple insolation meter, place it at. the proper orientation and 
tilt, and calculate the insolation for the potential solar site tn 
within 2% of the Trainer's calculations using the same data. 
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SESSION I 
Introduction to Training: A Focus on Basic Needs
 

Time: 2 hours 10 minutea
 

Objectiue: The Trainee will identify and examine factors that influence 
and contribute to human survival; and based on.that information, will
 
develop a working definition of the term "basic.human needs".
 

Objective: Utilizing information provided by the Trainer, and based
 
upon individual expectations of the training program, the Trainee
 
will describe potentially appropriate ways in which technology can
 
be applied to meet basic human needs in developing countries.
 

In this initial session, the Traineei are presented with
OvrviZew: 
the philosophy, goals and objectives of the training program; and are
 
encouraged to clarify individual expectations about the training they
 

In order to facilitate a better understanding of
hope to receive. 

the structure and purpose of the program, the concept of basic human
 
needs is examined and defined, within the context of the potential
 
applicability of appropriate community technologies.
 

Sugge.6ted Rezoxcez 

de Moll,. Lane., and Gigi Cod, Stepping Stone4, pp.65-68; 43-46.
 

Ingalls, John, And4agogy, pp. 2Z-31. 

Attachment I-I-A : Peace Corps Programaing Criteria
 

MattatA.Needed: Newsprint ond markers, pens and paper. 

Pxo eduxe
 

1- (10 minutes) A b.cief overview of the session is presented
 
within the context of the overall goals and objectives,of the
 
training'program (see the introduction to the manual for content).
 

Note: It is recommended that an initial introductory session 
be held before the actual training begins. However, if the 
Trainees have not met.with the Training staff before this session, 
some time should be allotted for; introductions and a: "warm-up"
 
activity.
 

(10 minutes) The,Trainees are asked to list their individual2. 
They may wish to.focus on
perceptions of basic human.needs. 


an examination.of personal needs in.order to.facilitate this
 
exercise&. 

3. (15 minutes) The Trainer' requests a. few. suggestions. concerning 
untilthe needs. identifiedp however, discussio. should be saved 

later. The article."The Conscious Culture of Poverty" by E.F.
 
is distributed, and
Schumacher (pp. 43-46 in Stepping Stonez) 

a few minutes allotted so that the Trainees may read it.
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4. (30 minutes) The Trainees for. groups of. 4-5 people, and do
 
the following:
 

-
List 5 or 6 basic needs common.to people throughout

the world.
 

- Fzom that list., devise a workinrw definition of the 
term "basic human needs%, and. write it oir a. sheet of 
newsprint. 

- On the same sheet as the definition, list ways in which
technology potentially can be applied to meet basic 
human needs.. 

The Trainer may give an example: or two#. before the activity is 
begun: 

A basic need of all people is adequate.,, nourishing food;

therefore-, a nutritious food supply: should be mentioned
in. a definition of basic human needs. A potential
application of technology. to meet dietary requirements.
might be, a grain. dryer, a. stove that facilitates cooking., 
or planting and harvesting, devices. 

5. (20 minutes-) Each group- presents the definition: that has been
developed; and a. discussion focuses on the common elements, found 
in each. These should include:. 

-freedom from disease
 
-adequate quantity and quality of food
 
-access to clean and potable water
 
-adequate shelter
 
.-a physical and. psychclogical environment that promotes

well-being, creativity, and local self-reliance. 

If any of the above-mentioned, needs are not mentioned, the Trainer 
should- suggest them as important components,. of a comprehensive
definition.
 

After discussing the definitions,. the.Trainees. present various
ideas- for the. potential applications of technology, to. address
basic needs.. The Traine= shou& indicate those areas that are. 
to be emphasizedi during.- the- trainin-, program.. 

6. (15 minutes) The Trainees write their expectations of the
trainiag- program based on what they hope to learn,. what they
perceive as their weakest and. strongest are&, in skills and.
knowledge, and what. type of expertise. they think-will be necessary.
for the job that they- have beer assigned; 

7. (10. minutes) The Trainer compiles: a: list of the Trainees." 
expectations',. and posts. it sa' that it may be clear'y seen'... The
expectations of the. Training:staff are; a'ls listed. on. a separate.
sheet. an& compared-; c those of' the Traineesk. 



Note: The lists of expectations are excellent resources for the
 
It is recommended
development of Trainee learning contracts. 


that during individual counseling sessions (in the Farallones
 
program, termed "counterpart" sessions), the Trainees discuss
 
their expectations and needs, compare them with those of the
 

Training staff, and formulate a contract (either written or oral)
 
upon which to base thair learning experiences during the training
 
program.
 

8. (20 minutes) The Trainer smw.arizes the intent of the training
 

program, stating that the program will emphasize the acquisition
 

and development of skills in:
 

- the process of community development
 
- the construction, operation, and maintenance of small

scale technologies
 
- cross-cultural awareness and sensitivity
 
- health and nutrition
 

the application of appropriate community technologies
-

involving the active participation of all community members.
 

The Peace Corps Programming Criteria Sheets are distributed
 

(Attachment 1-I-A) and reviewed, followed by a general 
discussion
 

and any additional questions.
 

At the end of the session, the article, "Technology with a Human
 

Face," by E.F. Schumacher, is distributed and assigned (PP. 65-68
 

in Stepping Stone.)1.
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SESSION 2
 
Entering a Community: Tour of the Training Site/Local Community
 

Time: 2-3 hours
 

Objective: The Trainee will identify and examine various systems in a
 
community that have been locally developed to address and meet basic
 
needs, including those of energy, food and water supply, shelter,
 
waste disposal or recovery,, education, and self-expression.
 

Overview: The training site and environs may serve as excellent re
sources in the development of important extension skills, including
 
the T-:ainees' ability to accurately assess and analyze local community
 
needs. At the beginning of the training program, it is helpful to
 
observe and learn about -acommunity, in order to facilitate an under
standing of the ways in which basic needs are met, and support systems
 
are developed; in this session, such learning experiences are initiated.
 

Suggeted Rezowu.'e4 

The Farallones Institute, "Integral Designs", Clh.pte 2 in The 
Integxal Uxban Houi ,. pp. 10,19, 27: models of flow charts show
ing integrated support systems. (Handouts) 

Brownlee, Ann, Community,. CUataxe, and Change, pp. 1-41.
 

Mcteat. Neededr Pens and paper. 

Pro edux.e.
 

1. (10 minutes) As an introduction to the session, the Trainer 
may give the following brief talk: 

When entering a new community, it is very important to first 
look and listen. Remember that when. you are in a new com
munity, you are a.guest;. and often,.depending upon the way you 
approach the experience, you will either be treated as a 
guest, a. curiosity, or an intruder. Allow time to sensitize 
yourself to local ways, to the balance that exists in the 
ecology, to the rhythm. of life, and to the outlook of the local 
people. In.assessing the needs, capabilities, and desires 
in a conmunity, it is. helpful to examine and understand exist
ing support systems -- that is,. the services, technologies, 
and customs that form the fabric of community life, and provide 
for the basic needs of the.people,who.live there. In gather
ing information about a community, it helps to recognize that 
all aspects: of life are.inter.-related, and that it is diffi
cult--if not.impossible--ta separate one area from another. 
It is.. towards,an integrated: view of community systems that 
appropriate extension work,strives.,.: and that is the purpose. 
of the exercises that will follow in these community assessment 
sessions.
 

The Trainer should review Chapter I (methods of gathering informa
tion) in Brownlee, and present some basic guidelines for gathering 

Previous Page Blank 
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information in a new community. (This may be done very super
ficially, since the .Trainees will have the opportunity to read.
 
the chapter after the session.)
 

2. (10 minutes) The.Trainer distributes schematic flow-charts
 
(see The Integat Ubawn Houze, pp. id, 19:, 27, showing Habitat 
and Life Support System of an Integral Urban House, Energy Flow,

in a Closed System Habitat,.Integral House Ecosystem), and re
views the integrated energy and support systems that describe
an urban community.
 

3. (U hour 30 minutes - 2 hours 30 minutes) The Trainees fora 
small groups for a tour of the: training site, or a visit to a 
local community. They should be encouraged to focus on.observing

various means that the community has developed to meet basic needs,
 
e.g., small scale, renewable energy technologies; food production

and distribution systems; water supply and waste recycling systems;
 
etc.
 

Note: If the tour takes place at the training site, it may be
 
more guided than if it occurs in a less.receptive or accessible
 
community environment. If the visit is to.a local community, it 
is helpful if a member of the training staff accompanies'each 
group (only for this initial visit) to provide some explanation
and clarification.. However, the Trainees should,. as much as 
possible, rely on their own observations and perceptions. The 
tour or visit are intended, to provide, an initial view of a community,.
and are not meant.to give an in-depth understanding of all community 
systems, needs and concerns. 

4. (20 minutes) When the. tour or visit is completed, the Trainees 
meet (inthe groups established for the tour) to.discuss their 
perceptions of the ways in which basic needs,of the community are.
 
met. After an evaluation.of the possible concerns in.the community,.

the group; develops a plan. to obtain additional. information about 
one a.4pect'of the. community that. is related to meeting basic needs: 
e.g., health systems, energy and fuel supply,. shelter,. technology,
food production and. distribution, water and sanitation. 

Note:. The Trainer should circulate an& ascertain that groups.have
 
selected, for study,. different aspects of community life. The. 
plan. should- includev 

- methods of gatherings information< (interviewing, questibnnaire-,:
observations., etc,) 

- specific questions to? be.asked- of people in the community,
(those who- work.. in.the are& of concern, -as well as those. 
affected. by- the problems,)

- areas that merit further observation r in order to lear= more 
about the inter-relationship of various aspects. of c6mmunity
life. 
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It is likely that the plans will not be completed by the end of
 
the session. The-Trainees may wish to meet later to continue
 
working, although some additional time will be allotted in.
 
Se.a.ion 8.
 

At the end of the session, pp. 1-41 in Brownlee are assigned.
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SESSION 3
 
Construction of Mud Block Holds: A Focus on Group Dynamics.
 

TiZme: 3 hours 3a minutes
 

Objectieu: See Se.6zon 18 

OvePview:" In this training program, experiential learning and group
 
collaboration are emphasized as necessary components of effective and
 
appropriate extension work. The Trainees participate in various
 
projects that facilitate development of technical, as well as com
munication, skills. During this session, the construction of molds
 
to be used in the fabrication of mud blocks -serves as a vehicle for
 
developing an awareness of group dynamics and decision-making styles
 
that will be useful throughout training and future Peace Corps service.
 

Sugge,6ted RezouAee 

Ingalls, John D., And~ogogy, pp. 38-45; pp.. 140-143.
 

See also Sezion 18,. Sagge,6ted ReJzouJce(a. 

Attachment 1-3-B : Mud Block Molds
 

Attachment 1-3-C : Effective Group Survey
 

MatexiatL Needed: Scrap lumber (2" x 4" or 1" by 4 ")b nails, hammer,
 
saw, tape, newsprint, markers.
 

PtoeduiLe 

1. (15 minutes) An overview of the session is presented and an
 
agenda posted. The Trainer makes some brief remark about mold
 
construction, including:
 

The size of the mold depends upon.the desired block size
-

and its intended use.
 

- Blocks should be of a manageable weight, in order to be
 
easily handled.
 

Attachment 1-3-B is distributed, and the differences between
 
individual and gang molds are explained, including a description
 
of various possible-dimensions for mold construction. If there
 
are any questions," they should be addressed before.the Trainer
 
continues. The-available materials and tools are described and
 
shown, and then instructions are given for the construction
 
activity:
 

Trainees should form construction groups of 2-3 people (such
 
divisions may reflect region or country of assignment).
 

Each group should'utilize one of the three possible dimensions
 
given for individual m91d construction.
 

Previous Pa'geBlank 
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An attempt should be made to work cooperatively, with the
 
active participation of all group members.
 

2. (1 hour) While the Trainees are building individual molds,

the Trainer circulates among the groups to check progress, and
 
to see that the mold is rigid, easy to handle, and bui.t accord
ing to specifications.
 

3. (15 minutes) Each group: is instructed to join with another,

and discuss observations of the group process,.both on a technica
 
and'interpersonal level. Some questions that may stimulate dis
cussion follow: 

What were the reactions of group members regarding various
 
individual technical skill levels,in the group? Did people

find it a help or a hindrance to work with people of dif
ferent skill levels?
 

how. were decisions made during-the constrction process? 

What factors contributed to or impeded mutually-shared
 
decision-making?
 

4. (40 minutes) The groups of 4-6 build gang molds, according
 
to design and material specifications..
 

5. (20 minutes) When the molds are finished,, the groups discuss
 
the differences observed between working in a small and then.a.
larger-group.. The. group members complete the- Effective Group.
Survey (Attachment 1-3.-C ), and discuss their responses and con
clusions.
 

6.. (10 minutes) All groups assemble,,.and-.the Trainer presents a 
sunmary of various styles irL group: decision-making, including: 

the "plop*
 
- self-authorization
 
- handclasp.
 
- baiting' 
- authority rule. 
- majority vote
- unanimous consent.
 
- consensus
 

(see Ingalls.,- pp- 40-41) 

A short discussion follow,, concerning the potentially positive

(satisfying) or negative (frustrating) consequences of each type,
of decision-making technique. The Trainer should point out that
all. the. styles, with. 'the.exceptiow of consensus., often preclude
the full involvement and commitment of some! group- members, or 
ignore important issues; that should be .raiseL.. utually-shared 
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decision-making, termed consensus, is a positive alternative
 
to other styles; although it may require more time and increased
 
sensitivity to the individual group members, it provides for
 
the involvement and commitment necessary to group cohesiveness
 
and cooperation.
 

7. (10 minutes) Each group of 4-6 meets to discuss the styles of
 
decision-making that characterized their group during the con
struction of gang molds.
 

8. (10 minutes) The Trainer guides a summary of group conclusions
 
concerning decision-making styles, and group cooperation. Some
 
points for discussion are:
 

- The perceived value of different styles to facilitate
 
accomplishing a group task. 

- The reaction of group members to various styles. 
- Observations of ways to.improve group dynamics during

training.
 
- The application of such experiences to the role of the
 

appropriate technology extensionist.
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SESSION 4
 
Adult Learning: Andragogy
 

Time: 1 hour
 

Objectiue: The Trainee will identify and discuss the methods by which
 
adults learn most effectively, and will apply that knowledge to the
 
development of appropriate extension skills.
 

OveuiZew: It is a component of human nature that people learn best
 
when they are able to examine and evaluate their own experiences in
 
the light of new knowledge or skills.. In this session, the Trainees
 
are encouraged to discuss past experiences that for them have been
 
instrumental in facilitating and reinforcing the educational process.
 
Through an examination of helpful factors and methods, the Trainees
 
are able to extrapolate their own learning experiences to help them
 
in the training program, and during future service as Peace Corps
 
Volunteers.
 

Sagggehted RReowxae.
 

Ingalls, And4tgogy, pp.. 1-11. 

Matetiat4 Needed: Newsprint and markers; chalkboard and chalk. 

Proc.eduJ 

1. (5 minutes) The Trainer presents an overview of the session,
 
including a statement of the objective.
 

2.. (20 minutes) The Trainees form groups of. three, and recall
 
experiences in their lives that illustrate what they believe to be
 
effective learning. Some examples might include: working with
 
a competent craftsperson or mentor; working on an independent
 
study project, under the guidance of a stimulating instructor;
 
or being actively involved in a hobby. A recorder is selected,
 
and a list is made of the common factors that were conducive to
 
learning. An emphasis should be placed-on how learninq occurred,
 
not what,was learned.
 

3. (10 minutes) The lists are posted,. and the factors reviewed
 
and compared. Factors may include: activie participation; being
 
able to use a number of senses; teaching someone else; practice; 
relaxation, and flowing with the task,- support and patience from 
peers or instructors;. success;: adequate time. The commong factors 
may be circled, or written on a separate sheet, or on a chalk
board.
 

4. (15 minutes) A talk. is given on the process of adult learning. 
(An option is to distribute, and have the Trainees read copies 

The.talk should include information conof pp. 1-11 in.Ingalls.) 
cerning the purpose-of education, the differences between 
andragogy and pedagogy, and the applications: and benefits of 
andragogical learning.. 

Previous Page Blank
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5. (10 minutes) The Trainer leads a general discussion about
 
the principles of learning presented during,the session. A
 
brief summary should include:
 

An.emphasis on the correlation between effective learning

experiences in the past and the methods of education
 
stressed throughout this training prog,:m. 

A statement of the potential applicability of experiential

learning during the Trainees' future service as appropriate
 
technology extensionists.
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SESSrON 5 
Communication and Listening Skills
 

Time:. 1 hour 45 minutes
 

Objective: The Trainee will develop and.demonstrate effective consul
tative skills essential tothe analysis and assessment of local com
munity needs, and to the development and extension of locally appro
priate technologies. 

OveviZew: A positive consulting relationship is at the base of effec
tive community development and appropriate technology extension efforts,
 
Technical expertise must be complemented with a variety of communica
tion skills in order that community needs are met in a way that pro
motes local self-reliance and decision-making. In this session, the
 
Trainees are provided with the first of many opportunities throughout

the training program to develop and practice listening, counseling,
 
and observation skills that will be useful, and will enhance their
 
abilities as appropriate technology extensionists.
 

Suggeted Rei6o±4c
 

Ingalls, Andc.agogq, pp. 164-174.
 

Brownlee, Community, Cudtaxe, and Caxe, 15-22. 

VIA, The Tta 6cuttu- Study Guide, pp. 12-18. 

MatetiatA Needed: Chalkboard and chalk, or newsprint and markers. 

PLocedute 

1. (15 minutes) An overview of the session is presented, and the
 
Trainer gives a brief talk about the importance of consultative skills
 
and effective communication during extension work (Ingalls., pp. 164
172). The following talk may be included:
 

Effective communication underlies all mutually supportive rela
tionships-.-in personal life, in the work environment, and in 
formal as well as informal counseling situations. However, it 
takes practice to develop the skills necessary for helpful, non
threatening interactions. Perhaps the-most important aspect of 
counseling is to be a good listener- that is', one who listens 
actiueZy; knows how to interview unobtwu..ieZq, and can provide 
accurate Jeedback to the person being interviewed. Interpersonal 
communication involves: complex; dynamics on.both.the.verbal and 
non-verbal levels,- and if there is:distortion in either sending 
or receiving the intended message-, then.misunderstanding and a 
breakdown in communications invariably will result.. A.method of 
reducing distortion, is termed 6eedback: that is when a person. 
responds: to the sender of a message in a way that expresses.how 
it was received. It is important. to-. rea-lize that feedback must 
be natural-not forced or imnosed: and it must be-based on mutual 
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trust so as not to be threatening. Feedback reflects peceepti0o
 
of behavior, and is only a measure of the way in which a situation
 
is viewed. It should be clear, specific, and related to the
 
situation at hand; and it should be descriptive and potentially
 
helpful, in a way that the receiver may decide either to use it
 
or not. Feedback serves to clarify communication,so that the
 
helping relationship iz enhanced through accurate perceptions of
 
the concerns and problems being discussed.
 

2. (5 minutes) The Trainer shows a picture that may be inter
preted in two ways, and the Trainees are given 30-60 seconds to 
study it silently, 'saving their observations 2or later discussion. 
Two volunteers are requrested to sit in the center of the room,
 
where they may be seen by all, and to describe to each other
 
what they saw. (The picture is a-composite of the faces of an
 
old woman and a young one. See p. 170, Ingalls.)
 

Note: Both may have seen the same face, or have a differing view.
 

When their discussion ends, the Trainer asks the other Trainees
 
for their observations about the picture, as well as their
 
perceptions of the kinds of communication.that took place, &nd
 
the feedback that was given. The picture shoul. be shown again,
 
at the end of a few minuts..
 

3. (5 minutes) The Trainer summarizes the exercise by discussing.
 
the following information:
 

What one person sees as real, or "really there", is a
 
function of what is believed to exist. Often, our own
 
indiv 4dually or culturally defined perceptions are-not
 
shared by others: this can be interesting-, humorous,
 
confusing, frustrating-- and in a helping relationship, 
potentially disastrous- In effective consultation,
 
especially in a.cross-cultural context, it is crucial
 
to understand what the other-peror perceives as real, in
 
order to accurately assess needs and wants, and to cons
tructively guide the person to work toward self-initiation,
 
positive changes: and solutions

4. (10 minutes.) Based on the observations made during the previous
 
exercise, the Trainer asks for factors,that enhance and impede
 
effective; communicatiorm. These should be listea in two. coltunns 
on chalkboard or newspr-int.. Some factors may include- eye con
tact (or lack of it); body position; attention span of the lis
tener and the speaker;. interuptions; nervous-habitsr responses
 
to comments or questions.. 

5. (20 minutes) When a-list has.. been compiled of factors that
 
help and. hinder effective communication, the Trainer explains that 
the Trainees will observe a. demonstratiom of active listening. 
skills. The. procedures are-: 
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Three chairs are Placed in the conter of the room, or where
 
they may be easily seen by all.
 

The Trainer asks for two volunteers to help demonstrate 
active listening skills.. 

One person (the "client" is asked to speak briefly (30 
seconds) about an aspect of the training program that is
 
the most or the least appealing. 

The other voluntear (the observer) is asked to interrupt 
at the end of 30 seconds. 

The Trainer and the "client" sit facing each other, as the
 
"client" talks.
 

When the observer interrupts, the Trainer repeat3, or para
phrases closely, what the "client" has said.
 

The "client" is asked if what the Trainer has repeated
 
is an accurate reflection of.what was originally said.
 

The Trainer asks both the volunteers for feedback concerning
 
listening style,. and any factors that.impeded or enhanced
 
communication. Other Trainees may wish to giva observations,
 
comments, or questior 3. 

the placeWhen the discuss'on ends, another volunteer takes 
of the Trainer, and the process is repeated, with the
 
original "client" or the observer playing the part of the
 
listener, or "consultant".
 

6. (25 minutes) The Trainees form groups of three, and practice
 
the roles of active listener, "client", and observer. The pro
cedures are:
 

The person who is the "client" speaks for 30 seconds in a
 
brief, clear manner about some aspect of training, or about
 
a personal concern. 

The observer notes the interactions between the listener
 
and the speaker, both on a verbal and nonverbal level; 
observations should be made about the level of communication
 
that exists.
 

a repetition or aThe "consultant"' listens,. then provides 
paraphrase of what the "client' has said. 

The "client" gives: feedback. to the "consultant" concerning 
the.accuracy of the paraphrase.
 

The observer presents any findings; the three participants
 
discuss the exercise, and give feedback.
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The roles are changed, ard the process repeated, until all
 
three participants have played each part.

7. (15 minutes) The enti-e group assembles, and the Trainer reviews the lists of factors that impede and enhance communication.
 
Based on the listening exercise, additions to.the compi-lation
 
are noted. Some questions for discussion include.
 

What are the most influential-factorsthat block or help:

communication?
 

What kinds of improvement are necessary to gain effective
 
communicat.Lon skills?
 

How can this practice be applied to help during community

assessment activites? during Peace Corps service?
 

What problems and solutions were discussed during the
 
exercise today? was there any resolution?
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SESSION 6
 
Cultural Values Clarification
 

Time: 2 hours
 

Object.",e: The Trainee will examine and analyze a number of represen
tative Qiltural values found in the U.S. that are not necessarily re
flected in other societies; and throughout the program will demon
strate an understanding of the ways in which such values may influence
 
appropriate technology extension efforts.
 

Ovueview: In order to understand the potential impact of technological 
innovation, it is first necessary to tuidarstand individual perspectives, 
assumptions and values that are shaped by cultural realities. In this 
session, the Trainees view and clarify their own thoughts about 
traditional U.S. cultural values, especially insofar as technology 
and energy uses are concerned. During the values clarifLcation
 
exercise, an opportunity is provided to practice and examine the pro
cess of consensus decision-making and group dynamics.
 

Sugge.6ted Ruou'e. 

Arensberg-, Conrad M., and A.H.. Niehoff,. Inttoduaing So.Zat Change, 
New York: Aldine; 1971; pp. 107-231. 

Foster, George,. Taditioan.L Soi e a.nd.. Teanotogic.a, Change, 
pp. 25-41. 

Warpeha, Paul, Pe'Lceptonz o TecknoLogy: A Stdy o6 tke rtman 
Ptojeet, pp. 27-51. 

Attachment 1-6-) :. Cultural Values Clarification Sheet
 

M.atexa.z Needed: Newsprint,. markers. 

Procedu e
 

1. (15 minutes) Cultural Values Clarification Sheets (Attachment
 
1-6-D ) are distributed, the instructions reviewed, and the exer
cise completed.
 

2. (30 minutes) The Trainer reviews the values clarification
 
exercise with the Trainees. A discussion zhould focus on the
 
following information:
 

The way in which we view the world is based.upon various as
sumptions, folk ideas, and premises implicit in our cultural 
framework. Although such beliefs may explain the world in a 
logical and.understandable manner,- people in other cultures 
often base their worldview, or'perceptions of reality, on an. 
entirely different. set of beliefs.,. Each. point of view is 

ciall.. and eauaiv valid. 



The Cultural Values Clarification Sheet contains a number of
 
statements reflecting various traditional beliefs, assump
tions, and premises that'exist in both the U.S. value system.
 
as well as in other cultures. For example, the Western percep
tion of nature is closely tied to' the Judea-Christian tradi
tion, which holds that humans: were created above all other
 
natural beings; nature, created separately,. was of secondary

importance. Based on such perceptions, the Western world
 
has long viewed nature as an obstacle to be overcome, or-a 
force to be controlled in the advancement of technological
 
or human progress (see statement #1 in the Cultural Values
 
Clarification Sheet). One of the traditional values in our
 
culture implies that nature is to be controlled for the benefit
 
of people. However, in many parts of.the world, people view
 
nature and humanity as one. There is often an abiding belief
 
in the spirits of nature, and in the importance of maintain
ing the balance of natural forces; people must work with
 
nature, rather than attempting to conquer it for their on
 
benefit.
 

In the U.S., human potential is: considered by many to be 
virtually unlimited: the abundant human and natural resources 
opened the "land of opportunity"' to the "great American 
dream". National goals and aspirations embrace universal
 
education, unlimited economic growth,,. and zero unemployment.

Whether those dreams are-attainable-has little bearing on the 
attitude that has-been.nurtured in the U.S.: that all things 
are possible, if the effort is put forth. The great advances 
in science and technology reflect the potential of human 
knowledge (see statements #6 and #12).. Although it may seem 
extreme to assume that science will inevitably solve humanity's
problems, it is within the realm of pos-ibility to predict
certain technological advances, such.as solar energy utili
zation.
 

For people in much of the developing world, centuries of
 
colonial oppression, and crises of recent years have not re
inforced any feelings of optimism. In fact, what may be con
sidered by some to.be- incredible- technological advances, are 
received in developing.-countries,with-a certainm passivity,.
and. even nonchalant acceptance. 'With limited land an& re
saurces, however, it.is difficult t muster the confidence 
or the. great. effort necessary "to: get ahead." (see statement*3)..
 

In. the U. S'., an emphasis is- placect on the ideals- (if not the 
realization) of racial., ethnic-, and sexual equality, and of
 
the universal right to educatior. (see statements *5, *7, #11).
In.much of the world,. one-'s role and, station ir life is
clear-ly defined, and. im not open t change or drastic modifi
cation (see statement. #I).- Ii. the *U.S.., knowledge is viewed-, 
as an: open. system.. People: are encouraged, to. reasor logically, 
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to be inquisitive, and to be skeptical of pat, authoritative
 
answers; nothing should be taken for granted, regardless of
 
the source (see statement .9). However, in many countries,
 
the educational system is closed; it is based on classical
 
teachings and theories that are not to be challenged. One's
 
title, position, and ability to. memorize information is the
 
mark of education and competence (see statement #2).
 

In the U.S., judgments are made in distinct, two-fold, often
 
moralistic terms: right/wrong; moral/immoral; legal/illegal;

successful/unsuccessful (see statement S). In other cultures,
 
opposites are often viewed as neither superior nor inferior,
 
rather as natural balances to two sides of an issue.
 

The U.S. cultural value system emphasizes humanitarian goals
 
(see statements #4 and #13). Although efforts are often
 
misdirected or misunderstood, people in the U.S. respond
 
readily to provide food, clothing, and other suppnrt to victims
 
of disasters. However, such efforts are usually institution
alized, rather than personalized, as they-are in other cultures.
 

During the above discussion, the Trainees should be encouraged to
 
participate and make comments, observations, and conclusions.
 

3. (10 minutes) The Trainer guides the development of a list show
ing at least 10 categories of energy usage in the U.S. (This list
 
should be written clearly on newsprint or a chalkboard as ideas
 
are generated.) Categories include: transportation; food pro
duction, processing, and distribution; health systems; shelter;
 
recreation; communications; water and waste systems; industry;
 
mining and natural resources; education.
 

4. (10 minutes) A scenario is presented that describes an energy
 
crisis. For example:
 

There has been a severe,cutback in the importation of petro
leum products to the U.S. Gasoline costs over $4.00 a gallon-
when available. There is insufficient heating oil, and
 
electricity costs have nearly tripled in the last year. Power
 
failures have become common in homes, offices, hospitals,
 
schools, and factories. Food prices have skyrocketed, and
 
once-plentiful produce is now scarce because there is little
 
petroleum-based fertilizer; transportation costs have become
 
prohibitive.. EverythinT is more expensive than it.was even
 
a. month ago, and the unemployment rate climbs higher with the 
passing days. You h&ve been appointed to a citizen's planning
commission authorized-by the.powers-that-be. What are the 
immediate priorities for energy consumption? 

The Trainees, on an individual-:basis,, are to rank the categories
 
indicated on the posted list, according to the highest and lowest
 
priorities for dealing with the energy crisis..
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5. (20.minutes) Groups are formed of 4-6 people, and are instructed 
to once again rank the energy use categories according to prior
ities. The ranking should.be done accordintot consensus 
decision-making techniques. 

6. (20 minutes) When the groups have completed-the re-ranking 
exercise, the Trainer instructs them-to, evaluate the process. of 
group decision-making, utilizing the following questions: 

Which energy usage was the most controversial?' ow was the 
controversy resolved? 

That role did each group member play in the discussion.
 

On what issue was there the most agreement?
 

What techniques were most useful in reaching consensus? the
 
least?
 

7. (15 minutes) The groups.report orr the discussions and decisions.
 
Questions for discussion are:
 

- What differences were noted in the individual and group 
rankings? 

- What similarities exist betweeir individual conclusions; and 
those of the group? 

- What similarities and. differences exist among all, the groups? 

- What conclusic:'is may be,reached-concerning energy usage. 
and priorities? 
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SESSION .7
 
An Experiment in Communications: Hollow Square/Tool Box Construction
 

Time: 2 hours 

Objective: The Trainee will study the dynamics involved in the plan
ning and implementation of a task, and will examine communication 
behaviors that influence the effective and satidfactory completion
 
of a project.
 

Ovwview: Using the principles of the Hollow Square communications 
experiment, the Trainees observe and examine the relationship between 
planners and implementers.. and participate in the accomplishment of 
an assigned task. Through a comparison of communication styles, an 
opportunity is provided to analyze the importance of group dynamics
 

in the planning, implementation, and evaluation of a task or project.
 

Su.gge.td Reoojacea
 

Pfeiffer, William, and John Jones, editors, A Handbook oJ
 

StLLctu.Aed ExpexZieu 6oJL Hua ReZoationA Ttai .nin, VoZ. 1 
pp. 32-40. 

Ingalls, John D., And.tLzagogy,pp. 147-154. 

Mc.'teAiaZs Needed: Instructional sheets and packets for the Hollow
 
Square simulation (see Ingalls, pp. 147-154; or Pfeiffer and Jones,
 

pp. 32-40); large round tables around which the participants may
 (or space)
work; pencils; paper. The facility should include one room 

large enough to 	comfortably accommodate the individual groups; and
 
two other rooms where the planning and operating teams can work alone.
 
Additional, optional materials for toolbox construction: 10-15 pre
cut wood pieces, hammers, nails, tape measure, square.
 

This exercise is easily adapted for another activity, such as
Note: 

In that
the construction of toolboxes to be used during training. 


variation, approximately 10-15 pieces of wood (per group-of operators)
 
are pre-cut, and a previously assembled toolbox is used as a sample.
 
However, the operators should not see the finished toolbox; it is for
 

the use of the planners. It is important that the Trainer(s) be
 
familiar with the methodology of the exercise before presenting any
 
procedures to the Trainees.
 

Pxoceduxe
 

1. (15 minutes) The Trainer describes- the activities for the
 
session, and facilitates the formation of the Trainees into
 
three groups of 	four people: the Planners, the Operators, and
 

If there are more than 12 people (the minimum is
the Observers. 

12), there may be additional observers; or, multiple groups may
 
be formed.of at 	least 12 participants each. 

http:formed.of
http:Su.gge.td
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The Trainer should direct the activities, and:
 

Select 4 people to te the planning team, and send them to 
another room to wait. 

Select 4 people to be the operating team., amd give to. each 
a copy of the Opexattng Teaw ftie.Ling sheet (pp. 35, Pfeiffer 
and Jones),. and send the team to. a separate room. The room 
should be comfortable, because the.team will have a wait
ing period. 

Designate the rest of the participants as the observation.
 
team, and distribute the Obz4ve. 4t.iLe6g Shee"C (p. 40, 
Pfeiffer and Jones).. Each observer is instructed to select 
one member from each of the two teams to observe. The 
observers then gather around the table where the other teams. 
will be working; they should silently observe, take notes, 
and be ready to discuss the results of the experiment. 

Bring in the planning team, and have them.gather around the 
table.. The Ptann.Zng Temnr ,tire6.ngSheet and an envelope 
are distributed to each member (pp. 34-37, Pfeiffer and Jones] 
The.team is told that all instructions are contained on the. 
briefing sheets, and that no other instructions are necessary, 

When all the teams have been instructed, and the observers 
cautioned. to remain silent and to not offer clues, the experiment 
begins.. 

2. (25 minutes) The Planners develop their own methodology to
explain the construction of the Hollow Square (or tool box) to 
the Operators. If the tool box is to be constructed, the words 
"box" or "tool box* should alot be used in the explanation to 
the Observers, nor should a, set of plans be included. 

The Operators prepare for the' task by discussing the ways in-which 
information will be receive& and used, and ways that the group 
will make decisions,' e.g..,, by concensus:i, individual, handclasp,. etc. 

Using a prepared observation sheet , the Observers record the, 
interaction of the planning team. 

3. (10 minutes) The Planners: present instructions and methodologies. 
to, the:.Operators.. 

4-.. (Z5. minutes) The: Operator assemble the design, while- the 
Observers. note the., interactions,.. 

5. (.15* minutes) After, the planning and operating teams. have per
formed, the tasks as-d rected on. the, instructiom sheets, . the 
Observer-, meet with the two' people they observed-t - give feedback. 

6. (30 minutes) Wherr the exercise, is- completed, the group
assemblews to discusst the activities,. and- share observations-. The 

http:tire6.ng
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Observers should comment on the general pattern of communication 
in.each group, and cite specific examples that illustrate the 
observations. The Planners and Operators should also report on 
any observations, as well as reactions or responses to the 
Observers' comments. As the discussion proceeds, the Trainer 
notes key observations and points, including problems that arise 
when one group makes plans that another group must implement;
and the difficulties encountered when one group must carry out 
plans that others have devised. As the discussion nears a close,
 
the Trainees are encouraged to make some concluding remarks about
 
the planning and implementation prccesses in regard to develop
ment.
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SESSION 8 
Assessing Community Needs: Part I
 

Time.: 2 hours 

Objectiue: Same as SeZon 2 

Oruvw.ew: An opportunity is provided for thie Trainees to further 
formulate, then implement their plans to obtain information con
cerning the ways in which basic needs are met in the local community.
 

.Re.6ou,.,6: Same as Se,6on 2 

Mate .ZtLANeeded: Pens, paper. 

•Pxo cedu.e
 

1. (10 minutes) The Trainer briefly reviews active listening
 
skills, and their potential use during interviewing members of
 
the local community. 

2.. (20 minutes) The groups discuss and modify their plans to 
obtain additional information about one aspect of the community 
that is related to meeting basic needs; then divide the various
 
tasks among group members. The Trainer should review each plan
 
before the Trainees begin the next activity.
 

3. (1 hour 30 minutes) The study groups go into the community 
and interview the people that have been identified in the plan
 
as important sources of information.
 

Note: This session may be held as the last of the day, so that
 
the Trainees may utilize extra time, if needed, to continue 
.interviews and information gathering. 

The Trainees should meet before Sezion 16 to review their find-. 
ings, and to discuss the following questions: 

What technologies were used to meet the basic need that
 
was. researched? 

What relationships were found between the need that was
 
studied, and other basic needs in the community?
 

What potential (or real) community .concerns: or problems 
wera recognized during the course of research? 

.How did you function as & group? as individual interviewers?
 

What did you learn about effective methods of community
 
assessment?' 

Previous Pag. Blank 
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SESSION 9
 
Global Energy Issues: An Introduction
 

Time: 3 hours 

ObjectZve: The Trainee will identify and: analyze global energy 
issues,
 

and will develop and demonstrate an understanding of the ways in 
which
 

appropriate community technologie3 can effectively work to address 
the
 

concerns inherent in such issues.
 

ar~e many and complex;
Ove vLew: The issues central to global energy 
they are at the crux of much current dissent and crisis in the world.
 

An understanding of those issues is crucial to the appropriate
 

application of technologies that are based on renewable sources 
of
 

energy; without correlating the effect of one issue upon another,
 

there can be no effective solutions formulated. Early in the program,
 

the Trainees are presented with a number of issues and concerns 
facing
 

the world. Throughout the training, they are encouraged to think
 

about, and analyze issues related to energy in 
terms that are meaning

ful, and within the context of rural community realities. 
in this
 

session, the Trainees begin to develop a deeper awareaess of 
the
 

serious nature of global energy issues through first examining 
indi

vidual perceptions, and then analyzing potential solutions 
to critical
 

problems and world-wide concerns..
 

Sagge..ted Re.ou~.JL. 

Katz, D., et.al., Food: Wkhe'e Nut,.Zon, Po2it.u, and Cattxe. 

Meet, pp. 151-155; 187-189-.. (PP. 183, 185, 186 may be used as
 

handouts.)
 

Eckholm, Erik, Lo&.Zn Gxound. 

-tuuLtaZ Study Guide,. pp. 139-140.
Volunteers in Asia, The Tan 


San Francisco: W. L.
Scientific-American, EneAgy and Powe.,. 1971; 
Freeman.
 

Crabbe, David, and Richard McBride, The W0xCd EneAgy Boo, 1979; 

Cambridge, MA: MIT Press.
 

Fritsch, A., et.al.r Food and Ene.gxg, CEP., 1413:8 K St. N.W., 

Washington,. D.C. 20005; pp. 62-71.
 

Z Issues - Illustrative Charts
Attachment I-9-E : GlobaL Energy 

Global Energy Questio
nnaire
Attachment r-9-F : 


The Petroleux Palace Restaurant.Attachment I-9-G : 

Maetiata Needed: Chalkboard and. chalk, newsprint and markers; pens. 

and paper.
 

PreviouS. Page BlI(nk 
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Pxocedu4e 

1. (5 minutes) The objective is. stated and an oveoriew of the, 
session is presented.•
 

2. (25 minutes) The Global Energy Questionnaire (Attachment
Z-9-F) is distributed. and its purpose- explained. The.Trainees 
are instructed to complete it, by following- first. thoughts.. It
should be re-stated. that. the Trainees, are not expected to- know.
all the answers to the questions; andi that in Part Ii, there 
are, zo right or wrong answers... 

3. (30. minutes) The. Questionnaire and the answers. are. discussed 
The 	following questions may stimulate. a discussion of Part I 
(factual answers): 

Which answers were surprising? Why?-


What are the explanation, and. implications behin: the facts.? 

What. other facts would b& interesting to know? 

Some questions. for discussion on Part' IZ (attitudes) are-

On which answers would there be the most agreement among.
the U.S. public?, why? most disagreement? why? 

Which statements provoked the strongest reactions? the most 
uncertain reactions? 

(Concerning question #9) WilL problems be different in
developed and developing countries? for rich and poor?' 

Wha.t problems will be, shared. by most of the world' s; people? 

4. (15 minutes) The charts and graphs; illustrating global energy
issues (Attachment Z-9-E) are distributed. and discussed.. 

5. (20 minutes.) The. Trainees form groups of 4-5. people,, and each 
gmup is given, a sheet of newsprint and markers. Each group. is. 
to generate a. list of. critica issues: that-will. face, the*. world. 
in the Zlst century. The group should come to consensus on. 3
of the-most pressing issue'7, which are written on; th newsprint,,
and. posted on. the wall.. 

6. (10 minutes) The- Trainees- circulate to view. t'! lists, and.
identify common. issues. During. thia time, the Trainer should
make- compilation of thei i'ssues: appearingr on a number of .iss,.
and post. it. for later use. 

Note:' A break may be scheduled, before. the. next activity.... 
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7. (20 minutes) The entire group assembles, and Attachment
 
I-9-G: The Petroleum Palace Restaurant, is distributed and re
viewed. The Trainees complete the exercise, according to
 
.. When the."meal" has been selected, the Trainer
nstructions. 

indicates the cost per item, and each person tallies their "bill"
 
for the meal chosen.
 

8. (30 minutes) The selections are compared, within the context
 
of the relative energy "cost" of each- item. "Suggestions for 
Reducing Energy Consumption" (p. 155, Katz), and "The Food-

Energy Chart" (pp. 62-71, Fritsch), may be distributed and used
 
to stimulate discussion of the following points:
 

- The consequences of high energy use in the food system. 
- Ways of eating an "energy-cheap", nutritious, and 

appealing diet. 
- Options for farmers, food manufacturers, grocers and 

cooks for ways to provide the consumer with "energy-cheap" 
nutritious foods. 

- Forces that encourage eating low-energy-cost foods. 
- Forces that restrain the "food industry" from providing 

low-energy-cost foods. 
- Implications for developing countries. 

9. (20 minutes) The original groups re-form; using the posted
 
list of critical energy issues, they compile a list of ways in
 
which appropriate community technologies potentially can help
 
address those concerns. The suggestions should be as specific
 
as possible, and withi n the realm of solutions that are energy
 
efficient, environmentally sound, economically and culturally
 
viable, and that address basic human needs.
 

I 

10. (15 minutes).A representative from each group reports on the
 
noted.during the activity.
suggestions, observations and ctmments 

11. (10 minutes) The results are discussed; and comments and
 
observations concerning energy issues are summarized.
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SESSTON 10
 
The Environmental Impact of DOveloPMent 

Time: 1 hour 

ObjseUui: Through an examination of illustrative development 
scenarios, the Trainee will analyze and discuss the types of environ
mentaJ impact that would result from the implementation of various 
techno..ogical development trategies. 

Ove'avZew Since the development process involves environmental, as
 
well an technological changes, it is helpful to gain perspective on
 
the ecological consequences of,various programs and strategies for
 
tochnological innovation. Therefore, the Trainees are provided with
 
the opportunity to examine articles that deal with the environmental 
impact of technology. They prepare for a panel discussion, during 
which cases will be presented for and against a number of strategies, 
and the merits and disadvantage& of each will be an'alyzed. 

Sagge.tee4 Ruoc&4w 

Svedin, Uno Z.# "Technology, Developent and Environmental Im
pact", in.AMBIOs Trta JoWLMO, od the Hfuma~n Eiw.onment, Vol. 8 
#2-3, 19791 pp. 48-101 Sweden. (Handout)
 

PtoaeduAe 

1. (10 minutes) The handout, "Introduction to the Scenarios'
 
(Svedin, pp. 48-51) is distributed and read.
 

2. (15 minutes) The points presented in.the reading are.clarified
 
and discussed.
 

3. (15 minutes). The Trainer describe the format for the following
 
day's panel discussion. The Trainees are asked to form 5 groups 
of 3-5 people. Each group is given information concerning one 
of the 5 Scenarios (Scenario Lo pp. 52-59; Scenario 2,. pp. 60-71; 
Scenario 3, pp. 72-83. Scenario.4, pp. 84-91; Scenario 5, pp. 92
101), which inalude an overview of the sconario and environmental
 
cases for and against it.
 

One group mamber will serve, as.facilitator and time-keeper. 
it is. this person' s responsibiLity to introduce and describe 
the scenario, ensure that the discussion stays within the 
allotted. time (30 minutes), and: moderate during the proceedings. 

One to three group members will take the position in support 
of. the.,particular scenario. 

One to three group memberS will take the position against the 
form- of davelopment. presented in: the. scenario. 

Previous Puge Blank 
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It is suggested that the people presenting supportive as well as

negative arguLents in the scenario take the point of view of an 
individual directly affected by the development strategy. For 
example, a supporter of local, indigenous control of small-scale

techinology might well be a rural peasant; one opposed to such
 
control might be an.importer of tools and foreign construction
 
materials. However, a low-income factory worker might support

increased development by multi-national carporations because a

steady job is a perceived benefit. a community organizer or labor
organizer might oppose the multinational because of the neqative
implications for local self-rellance. 

When the panel meets for the discussion; the moderator,introduces
each person according to the role and point-of-viaw-to be. taken. 

Each scenario will be presented.and discussed within 30 minutes
as follows:
 

Introduction by moderator 
 3-5 minutes
 
The case for the scenario. 5-8 minutes
 
The case against the scenario 5-8 minutes
 
Questions from the audience
 

and open discussion 10 minutes'
 



SESSIOn/.I1
 
Communication of Technical Information: 
 Insolation Meter, Part I
 

Uhme: 2 hours
 

Inttem Objectiv : Given the necessary tools and materials, the Trainee
will construct a simple insolation meter that is well insulated and
 
sealed, painted properly,.and is easy to read.
 

Ove4view: The process of transmitting technical knowledge is a basic 
component of appropriate technology extension; however, unless the

information is communicated in a clear, concise, understandable
 
manner, it serves little purpose. In order to develop effective

communication skills, the Trainees are provided with the opportunity

to serve as "facilitators" and "receivers" during activities that
 
focus on acquiring certain technical skills. In this session, the

Trainees practice by beginning the constuction of a simple insola
tion meter, a device to measure solar radiation..
 

Sugge,6ted Reuowae
 

Baer, Steve, Stkn.poU, pp. 118-125.
 

Task Analysis: Insolation Meter, page 11.5
 

MALe'eiaZs Needed: 20-liter can, rigid insulation material, paint,

glazing materials (preferably glass), copper tubing, tape or fasteners
 
for glazing.
 

Pucarele 

1. (5 minutes) The Trainer gives a brief overview of the session,

including thq following informationt
 

The PCV often.serves as a conduit through which technical

information passes to informally-educated rural village-s;
the Volunteer may interpret and channel research data,
indigenous designs from other countries, and/or general
scientific or technical principles. In this se.nse, the
appropriate technology extensionist is a facilitator, one 
who assists people in.the.consideration and utilization of 
new techniques and information that may serve, to address
basic community need.. However, to be a facilitator requires
the ability to communicate technical,information in a clear,
concise. manner, wi*.hout assuming, the role of "expert" -- or,
at the other,extreme.- the role of one who is unsure or
who appears to know.little or nothing about technical data. 

2. (5 minutes) The Trainees form: groups of 3-5 and select a person
to serve as facilitator. The-facilitator will be responsible f-r
trans.'tting technical information,from the Trainer to the rest
of the group members; however, it is not necessary that this person
have high.technical skills. 
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3. (20 minutes) The Trainer meets with the facilitators, and 
provides.each with information necessary to build the insolat_4 on 
meter. (The procedures for construction are based on the in
solation Meter Task Analysi.-, pacre 115). A model. of the. device 
may be used to explain the proceAures, or it may be done. orally. 
The facilitators are told that,. for this session, the meter 
should. be built to- the point of final assembly, including pre
paring and painting the can, assembling the insulate. box, and 
preparing any other materials (The final assembly will take 
place in Se6zott 14.) -The facilitators may record the information 
in any way they choose. When they adequately understand th. 
plans for the meter construction, they .return to their groups
with materials provided,by the Trainer, and assist the others 
in building the meter. 

4. (1 hour) The Trainees construat the insolation meter on the 
basis. of the information given-ther by the facilitator The only
information the group has about the function of the insolation
 
meter is implied by the name. The group should speculate, while
 
constructing the device, as to how it is used and the nature of
 
the information it monitors.
 

5. (30 minutes) Each group. evaluates, the session. •Some- questions 
for discussion are: 

What differentiates the way in.which technical,information
 
is transmitted from other types of communication?7
 

What was the facilitator's role in the group? How did-it 
feel to be in that role? 

How did the other group members. relate to the facilitator?
 

What was: the most difficult aspect of being facilitator?
 

Was the technical information relayed in an accurate, clear,
 
and concise manner?
 

What communication technique.s were the most. su=essful?
the least?
 

Did. the- person. in.the facilitator role act i=.&way that was 
different frozm: his. or her normal behavior?- Bowe
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SESSION 12 
An Exercise in Problem-solving: Formulating a Plan for Well-being
 

Time: 2 hours 

Objective: Provided with information concerning commonly occurring 
sicknesses and other symptoms of ill health, the Trainee will formu
late a comprehensive plan for maintaining and restoring physical, 
mental, and emotional well-being that may be utilized during both 
training and future Peace Corps service. 

Objective: Presented with appropriate models and techniques, the
 
Trainee will develop and demonstrate effective methods og problem
solving in order to address issues, resolve conflicts, and meet
 
challenges in various aspects of the training program.
 

Ovexview: Basic to effective overseas development work is the ability
 
to solve problems creatively; it is also of vital importance to be
 
able to maintain personal well-being.. Both themes are addressed in 
this session, as the Trainees acquire the skills and knowledge


variety of concerns., innecessary to develop viable solutions to a 
cluding that of staying healthy in new,, and: often different environ
ments. 

SLugRehted RReou .' 

PfZiffer, John and J. Jones.,. A Handbook od St4tuAed Expetence4 
Sot Human Ret t.on& ria.n-ng.. 

Attachment 1-12-H • Problem-solving Worksheet 

Ingalls, John, And4tgogy, pp.. 38-45, 145-146. 

Samuels and. Bennett., The (eU Bod. Book.. pp. 1-15; 105-112. 

Voctol, pp. 233-244; 140-216.Werner, David, (heJe Tkhee Z& no 

Matexiat Needed: Newsprint, markers, pens, paper.
 

P 0 cedue 

1. (30. minutes.) A model for problem- solving is.. presented and 
demonstrated,. using as an. example a mutually identified problem.. 
or concern in the' trainin. community, The demonstration may be 
introduced. as follows: 

Buckminster Fuller said that a problem well stated is a 
.problem solved.. ix'order to state a.problem completely and. 
well, as much relevant information as.possible must be 
gathered. The following model.is. designed- to assist in the. 
definition of the problem, the examination of.all.its aspects-,
 
and an acceptable, resolution, to the conflicts and challanges 
presented by it. 
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In the model, first the, o~gZn t pi'tbtew is stated; this, may
also be a goal, objective, or issue. 

Then, the 6at04a& relating to the problem are. listed The pro
blem may be defined as: a temporary equilibrium: between factors 
that move.toward change., and those that restrain it. In order
 
to solve the problem, the equilibrium., or tension , mustm be
broken. The equilibrium may be likened, to. a . force. field-- the
problem is held static between opposing forces that push and.
pull. (Additional information doncerning force field analysis
is presented in Training Experience #40: Pfeiffer and Jones.)

All factors are listed that have any bearing on, the problem,
one list notes the driving forces. toward. resolution, and another 
notes factors that serve as restraining: forces. The journalistic
"w's" are useful in identifying the factors: who,. what, why,
where, when and how. 

The ptobtem' tededin:ed: or eta ted is considered. next. After all
the factors both for and against resolution arw identified-, the
 
,teat problem may emerge. This. may be a simple: restatement of.
 
the original problem, or it may be another problem entirely,.

based on new information provided, by examining the, various
 
factors.
 

Many and different Zdea4 are. generated by brainstorming. That is.,

all ideas, suggestions and possible solutions are listed without

discriminating among them;. these. serve- to either increase the

forces driving towards resolution,, or decrease the restraining

forces. The. brainstorme& list may, be comprised of logical, sen.
sible ideas, as well as those that seen crazy or not at. all

feasib'le. It should be remembered. that-most of the important

or major inventions of the worl& had' their origin in a "strange"

idea that somehow workedL Tharefore. judgment should be sus
pended, during this-phase,. and.. al. creative suggestions- listed,.

regardless of their initial appearance.
 

To devise a .outon to the. problem:, a selection an& comparison.

of. the varioust ideas, are madae thu& concrete, and potentially

viable, solutions. are, generated..
 

Each potential solut.'on, is evaluated to determine its adeptanzee..

by those. affected by-. t. rf...the solutiozt is- not' acceptable,.

another- solution: mu-t be triedi .-LV i ii viable. them i:t is,.

impletmented,o and'.the; problenr has begun to be zesolved.
 

One way of remembering this model.. is-. to term it the OFPISA. (as.

in the leaning tower)'+:
 
0 - Original: proble:

F Factors,
 
P.- Prohlem Redefine.
 
r - Ideas
 
S - Solutions .
 
A - Acceptance
 

When the. Trainer has: reviewed; the:problem-solvinr model, -it is, 
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demonstrated ho resolve some problem, concern, conflict, or
 
issue identified by the Trainees.
 

2. (1 hour) The Trainees are given the problem-solving worksheet
 
(Attachment 1-12-H) and are asked to form pairs for this activity.
 
Using the OFPISA model, each Trainee identilies a problem that
 
relates to personal well-being during training or future Peace
 
Corps service; this should be something that is a current con
cern. The Trainees work together to mutually-solve the problem
 
or concern of each, following the guidelines established for
 
effective consultative skills (s.e Se.4ion 5). At the end of
 
30 minutes, the Trainees should.switcl roles, so that both'have
 
the opportunity to consult, as well as be helped.
 

3. (15 minutes) The Trainer asks for a volunteer to share a
 
problem and resolution from the previous activity. Observations
 
about the technique should be encouraged, and any questions
 
concerning the model answered.
 

4. (15 minutes) The Trainer emphasizes the importance of maintain
ing well-being during training and throughout Peace Corps service,
 
and states the objective for developing a plan for personal health
 
maintenance. (The plan will be reviewed during Phase II, Session
 
2.) Using the OFPISA model, the Tralnees are instructed to
 
formulate a comprehensive plan for well-being that includes the
 
following:
 

- mental, physical and emotional components
 
- potential problems or concerns that must be resolved for
 improved health
 
- ways in which specific health problems will be resolved,
 

e.g., go to a doctor, treat alone, use a local indigenous
 
practioner.
 

It may be helpful to answer the following questions during the
 
development of the plan:
 

What are the symptoms of illness?
 

What are the characteristics of a person in good health?
 

What changes are necessary in lifestyle to promote better
 
health?
 

What illnesses or diseases are likely during training or
 
Peace Corps service? 

If there are questions, they should be answered at this time.. If
 
time remains, the Trainees may begin working on the assigned
 
plan. At the end of the session, the readings in Werner (pp.
 
140-216; 233-244) and in Samuels and Bennett (pp. 1-15; 105-112)
 
are recoanended as helpful for completing the plan for well-being.
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SESSION 13 
The Environmental Impact of Development: Part II
 

Time: 3 hours
 

Objectiu: See Se44ion 10
 

Ouetuvew: Gr'oups of Trainees each present a panel discussion on the 
environmenta1 impact of one of five scenarios on technological develop
ment. The cases for and against each development strategy are pre
sented from the viewpoint of individuals directly affected. In a 
general discussion following the presentations, the Trainees theorize 
the most appropriate and probable development plans for application 
in developing countries. 

Sugge,6ted Re~owe...6: Same as for Sea6.on 10 

Puvo cedute 

1. (5minutes) A brief overview of the session's activities is 
given, and the guidelines for the panel discussion are reviewed 
(aee Sezzion 10). The panel participants should be encouraged 
to discuss the general environmental concerns within the context 
of their impact on the lives of the people affected by development
 
strategies.
 

Some questions that may stimulate discussion are:
 

How.are basic needs catisfied by the strategy?
 

Who stands to gain from the particular form of technology and
 
development?
 

What factors would impede the realization of the strategy?
 

What would be the resulting plight,of the majority of the
 
people affected?
 

2. (2 hours 30 minutes) The final panel discussions take place. 
The Trainees should be encouraged to be concise in their presenta
tions, and to stay within the allotted time period. 

3.. (25 minutes) A generaL discussion among all panel. participants 
focuses on determining which scenario, or combination of scenarios,
 
would be the most appropriate-and/or the most.likely to be adopted
 
in future world development efforts. 

Previous Page Blank
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SESSION 14 
Insolation Meter Construction, Part II
 

Time: 1 hour 

Inetim Objective: The Trainee will place an insolation meter at a
potential solar site, and will pioperly orient and tilt it 
to gain
the maximum amount of solar radiation.
 

OueAuiew: The Trainees continue to develop an understanding of the
function of an insolation meter and the construction techniques necessary to build one. 
The meters are assembled and located at a
sunny spot; then measurements are taken, and data collection for
later use is begun.
 

Sugge.6ted Re46oWce.6 

Anderson, Bruce, The So0aJL Home Book, pp. 58-62; 81; 173-174. 

Mazria, Edward, The Pauive SoLta& Eneagy Book, 13-20
 

Baer, Steve, S.upotA, pp. 118-125 

Task Analysis: Insolation Meter
 

Attachment 1-14-1 
 : Insolation Meter Data Collection Sheet
 
MatetiatA Needed: Thermometer, tape. (or fasteners), 
small blocks or
bricks, scale (preferably metric). 

P.ocedwe 

1. (30 minutes) Construction groups (from S 
6.on 11) complete

the following tasks:
 

-Fill 
the cans 95% with water, and then seal. 
- Insert the thermometer in the holder. 
- Place the can in the insulated box. - Weigh the meter, and record the weight in kilograms.
 
- Position and seal the glazing.

- Measure and record the area.of the glazed aperture.
 

The Trainer assesses the work of the groups, using these criteria: 

- the cans are properly painted

- the walls are tightly sealqd
- the giazing is well-sealed and similar to 
the type thatwill be used on the solar devices 
- the thermometer can be read-either through the glazing(glas&or clear vinyl), by briefly removing the glazing,or by using.a probe thermometer to read.the meter from

the outside 

Viou Page Blank 
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2. (15 minutes) The groups, place. their insolation meters in various 
spcts around the training site. ThQ moter should be positioned 
so that it receives the.maximum amount of solar radiation. Once 
situated, the meters"should not be moved. 

3. (10 minutes) The Trainer explains the basic function of the

insolation meter: It La a device which measures solar radiation
in the form of heat stored in the water can. By observing
and recording the change in water temperature (At) over a
specified period of time, an. approximate determination of the 
amount of solar radiation at a particular site can be made. 

The Trainer distributes 1.he Insolation: Meter Data Collection
Sheets (Attachment 1-14-Z ) and explains how the data. is to be 
collected.
 

Twice a.day during the course of the program, the Trainees should

record the date, weather conditions, time, and temperature. (The
best times to record data are between 9-10 A.M. and 2-3 P.M.) 

Note: This data will be analyzed and used for determinq insolation
 
during Pka4e IV. SeA06an 2. 
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SESSION 15 
Women in Development; Changing Expectations for Women and Men 
(Adapted from Women in Devetopment: A VoLafttee& Tatnb.ng Reaouue 

Book) 

Time: 2 hours 

Objective: The Trainee will identify changing perceptions of men's 
and women's roles in the U.S., and will examine,causes and factors 
that enable changes to occur in sex role values and expectations. 

Ovuview: In order to provide a context fo: undarstanding differing
cultural values and perceptions, it is necessary to examine indivi
dual perspectives and ideals. In the U.S., sex roles have changed
 
markedly over the course of time; in fact, those changes have been
 
reflected throughout the world, but often not nearly as rapidly, or 
as apparently as in this country. During this session, the Trainees 
compare past and present perceptions of men's and women's roles in 
the U.S., and identify underlying factors and causes that have con
tributed to, and sustained, change. Such analysis establishes a 
framework to begin interpreting other cultures, and the roles that 
men and women traditionally play within them. 

Suggeuted Re.owLt.eA 

Blumberg, Rae L., "Fairy Tales and Facts- Economy, Family, 
Fertility, and the Female" in (1I,1: A VotanteeL Ttaning Rueoruwe 
Book, Session 1, and "International Exchange Newsi Winter 1977
19780, ibid. 

Newland, Katherine, The SLte .ood o Man. 

Meti.6r Neeodz.d: chalkboard and chalk, newsprint and markers,. pens, 
paper.. 

P :cc.ed.xe 

1. (5 minutes) The Trainer gives a brief overview of the session, 
and a statement of the objective. 

2.. (15 minutes) The Trainees should- get comfortable, and follow 
the Trainer's instructions:
 

Therea are several parts to this exercise. In the-first part,

I would like you to. close your eyes', and imagine that you 
are-younger, still living at home, with your parents, or with
 
the people who raised you. Try to imagine, the surroundings-
the rooms,: the smells,. the furniture. (The Trainer should
 
allow a few moments, before continuing.) Now, try to remember 
your mother, or grandmother, or aunt,. or older- sister -- a 
woman. who was significant in. your life., Think of how she 
spent her day, and the chores she did, the. work she performed, 
either in the.house or at: an outside job, or both. When you

have finished, open your ayes.. (When all are, ready, the 

http:Re.owLt.eA
http:Tatnb.ng
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Trainer resumes.) Take a few minutes to jot down s=e of
 
.the things that the woman did.. These do not have to be
 
limited to work, or a job. Rather, you ahould jot down any

impressions you.have concerning what she did, or how she 
was, in your memory. (When the Trainees have finished, the 
Trainer once ag&in begins.) Now, close your eyes.again. This 
time, go back to the place you imagined before, and look 
around. Walk around until you find your father,,or grand
father, or uncle,. or older brother - a. man.who was important 
to you when you were younger. What did he- do with his time? 
What do you remember about his chores, his job., his life? 
When you have finished, open your eyes, and jot down your 
thoughts... 

3. (10 minutes) When the Trainees have finished, the Trainer 
asks them to choose a partner and discuss each other"s impressions.
It is important to stress that no one should feel forced to share 
personal feelings that they would rather keep private. The 
purpose of this exercise is not to interpret,or counsel; it is 
to.review memories of past perceptions.of women's and men's roles. 

4... (15 minutes) Each pair joins another to, identify role differ
ences that reflect expectations or values regarding male and
 
female roles. The.impressions recorded in the first exercise
 
should serve as a basis. for the discussion.. A list should: be 
kept on newsprint to present to the larger group., Some differ
ences that may appear'are:
 

- women cook for the mern
 
- men make, the living for the women and. children. 
- women stay home; men go. out "with the boys" 
- women expect men to take out the garbage
 
- men eapect women to wash the dishes;
 

5. (10 minutes) Each group presents the list.generated. The
 
Trainer should write key words. or phrases that indicate conclu
sions, trends, or similarities among the various groups.' per
ceptions..
 

6. (15 minutes) The groups re-for, an& discuss eut&t&sex 
role. expectations. and' values ' These.shouldb,e li3ted on newsprint
Thet group does not need to.come to. consensusp rather, the. list 
should reflect, a. summary of each graup, m.emers ideas. 

7. (10 minutes.) Each: group reports,. and..agaln, the.Trainer writes: 
key phrases or word& that. indicate curent. perceptions common 
to the group..,, or that appear to-. be.mentionect. ofter.. 

8- (. 5 minutes.) The groups of four re-join, and. develop a. list 
of causes.,and factors underlying any changes that-have occurred 
in women' s., and men' r roles over the. years. k recorder/reporter
should. keep notes- as. each. group: member offera comments.. No con
sensus is necessazy. 
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9. (15 minutes) Each recorder/reporter summarizes the group's
 
list of factors and causes, and the Trainer writes major cate
gories as a summary of the reports. Some items that may be
 
listed are:
 

- educational opportunities 
affluence and an increasing middle class
 
mass media influences
 

- legislation 
need for cheap labor
 

- changes in perception 
political power
 

- organizing 
egalitarian values
 

- smaller families 
- labor saving household devices 

increased leisure time
 
- urbanization 
- mobility
 
- war
 
- child care centers
 
- economic problems
 

10. (10 minutes) A summary is given of the changes that were
 
mentioned, and the causes and factors that contributed. Any
 
connections between factors and causes that ars relevant both in
 
the U.S. and in developing countries should be mentioned. For
 
example, in developing countries, many women now work in fac
tories (cheap labor) because they are able to leave their child
ren in child care centers. They must work because economic
 
conditions make it necessary, and increased urbanization and
 
migration to cities promotes the movement of women into a cash
 
economy. In areas where men have gone to cities or to war,
 
women's roles also change. The discussion should form a bridge
 
to the next sessions, where the issues raised will be more
 
thoroughly examined.
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SESSION 16 
Community Assessment: Part II
 

Time: 3 hours
 

O.bje.tive: See Se4zion 2 

Ove.vi.vew: Based on analyses of local life support systems, the Trainees 

develop and discuss flow charts that indicate inter-relationships
 
among various systems developed to meet basic needs in the community.
 

Sugge.6ted Raowxau: See SeAZon 2 

Mate.,Z.at Needed: Newsprint and markers 

Ptoce.dutLe 

1. (10 minutes) An overview of the session is presented, and
 
newsprint and markers are distributed to each group.
 

2. (20 minutes) Each group, working cooperatively, develops a
 

flow chart (see The Integ~aL Uxban Hou.e, pp. 10, 19, 27 for
 
examples) that describes the basic need studied, in relationship
 
to other community systems.
 

3. (20 minutes)Each group joins with another to compare flow
 
charts; where applicable, the illustrations are modified to
 
include new, or different information, based on the perspective.
 
gained through talking with others who have studied.a different
 
system.
 

4. (20 minutes) The original groups again join with a different
 
group of people,. and once again review and compare flow charts,
 

making modifications and changes where necessary.
 

5. (15 minutes.) The flow charts are posted and all the Trainees
 
circulate to review them.
 

6. (20 minutes) The entire group gathers, and a discussion fo

cuses on the following questions:
 

What relationships do you perceive that were not shown?
 

What improvements could be..made in the charts?
 

What did you learn about community needs and systems?
 

What did-you learm about group dynamics?
 

What was-the most difficult aspect of these activities?
 

What role does technology play inm meeting the basic needs 

of a community? 

Previous Blank 

http:Mate.,Z.at
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What energy needs were identified that are not currently
 
met? health needs? any others?
 

7. (1 hour 15 minutes) The remaining time may be used as follows; 

- Individual reading time 

- Pairs of Trainees re-enact interviews, and receive 
feedback and observations fronr the other Trainees 

- A master flow chart is: developed and dist.'issed., combining
the other charts made during the session. 
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S'SSION J7 
Health in a Cross-cultural Contezt
 

Time': 3 hours
 

Objec ve: The Trainee will develop and articulate an understanding
 
of the term "appropriate technologies for health" within the context
 
of individual and cross-cultural perceptions o! i.lness and well-being.
 

Objec~tvez The Trainee will .develoo and articulate an understanding
 
of the term "culture shock", and will recognize its symrtoms, staqes.
 
and the types of behaviors necessary to deal with it affectively.
 

Ovetview: Individual perceptions of health influence many aspects of 
life overseas, including personal well-being, and the way in which 
the host culture is viewed. Through an examination of customs, be
liefs, and practices common to people in the training cownunity, the 
Trainees gain perspective on the variety aud number of health traditions 
that exist in the U.S.,. and on the meaning of the term "appropriate 
health technologies". Various definitions and interpretations of
 
health are presented and orovide a context in which to focus on indi
vidual reactions to illness, stress, and culture shock. In this session,
 
and throughout the program, the Trainees are encouraged to look at
 
ways in which appropriate health technologies apply to their own
 
health maintenance, their understanding of.cross-cultural health tradi
tions, and their role as appropriate technology extensionists. 

Sugge,6ted Re. ou ca.6 

Volunteers in Asia, T4a .Zu-C4Aa.e Study QuidLe., pp.133-138.
 

Samuels, M. and.H. Bennett, Tke (YettP. lo noo0,p.. 1-3; 15-16. 

Werner, David, Qkexe Thexe i4 no 90etOX, Entroduction; pp. 1-15;
 
17-19. 

Brownlee, Ann, Community, C-taxe and. Caxe.,, pp. 173-186. 

Oberg, Kalvero, "Culture Shock and the Problem of Adjustment", in
 
veacte Coxp& Tx'auinng fL.ie 604 'dAte Heatth T.in Zng ,ox AZ.e Peace 
Corp,6 Voa.nteetA, OPTC/Peace Corps, Washington,. D.C. 

Foster, George. Ta=ditiotm Soeiet.Ze' and TechnotogZiat Change, 
p. 191-196. 

Goldman, Laura, Pet.ape.tiuez4. o, RSatane: A Stu.dy- o6 q(eaoth 7Tadi
tion& in Ituman, Ecuadot. 

Bloem, Kenneth, et.al., The P'raeedZng o-6 the Wo&king Cordrtene. 
on App4optiate TechnoZogyj Zn Hfeath in- 9eveitoping Count4xZie, Wash
ington, D.C.: National Council for Tnternational Health.
 

Adapting Oveeaz4 in the Feace. CoAp4, ACTION Pamphlet 4200.14, May '76 

Wingate, Peter, Pgen ugn Medieat FneyetopedZa,England:.Penguin Books,
 
pp. 207-210.
 

http:Soeiet.Ze
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Mae&.iatz Needed: Chalkboard and chalk, newsprint. and markers., pens,. 
paper. 

Note: Before this session, the- Trainees should read at least one of the 
articles on culture shock- (Poster,. Oberg,. ACTION* pamrphlet), and Werner, 
and Brownlee. 

Ptoaedu, e 

1. (15 minutes) As an introduction to the- session ,* the Trainer 
presents a short talk conceding the objectives and goals of the 
health and nutrition component of the Training Program. The "
 
followinq material, as we1l as the introductory material on ppD.1-10, 
may be used:
 

Basic to every society are shared perceptions- about well
being and illness that comprise the: knowledge applied when a 
member of the group becomes ill or is believed to be in a 
vulnerable state of health. Such-perceptions aLe highly 
valued- in every society, and. vary according to" individual 
cultural norms and realities. When the term-. dppop i.Zdte 
heaZth technotogy is used, it. refers... to any. means, device,. or 
syscem that is culturally- acceptable,, believed, to' be med:i
cally effective-by both- the oractitioner"and the patient
and, which serves to promote, "Lmrove,maintain or restore 
well-being. It. is important that an app .optatetechnology 
extensionist.recognize clifferent perspectives of health as 
valid, integral Darts of culture., and resoect the tradition 
they represent. For a development effort to.be.appropriate,. 
it is. crucial that there-be an understandincq that the concepts 
and customs regarding health and. nutrition are intimately 
related to every other comoonent of the total culturer there 
can be no. separation of one part. frour the-whole. The. issues 
of develo.ment-including techn'Iogy',, health- and- nutritional 
status., partici.pation and integration oE women, tne role of 
the extensionist-are all. inter-related, and any change. in 
one, area rip.aolew out to- affect all others. 

It is' necessary in a. progract of this- type,. that. a: broad 
background in related, development issues: be-provided.r and. 
that. adequate -health, and. nutritOi. informatin. - especially 
in a cross-culturall. context - be made availaLtle to, future . 
appropriate technology extensioists . Give=. the empha~as on 
.te.rnt.v. and- cppco.ptritep technologies, the health and' 

nutrition comonent must reflect deep: conce= with the rela-. 
tionships between technology and' heaitlt status, and with 
women and health, particularly the impact ofdChange upon women 
and children in the developing world, and- the important role 
that women play in determincy and- maintainingz famiLy and com
munity well-be.in.. 

http:well-be.in
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An aporopriate health/nutrition education component should
 
emohasize the cultural relativity of what constitutes appro
priate knowledge, attitudes, and aplications; it should 
focus.wherever possible on the relationships between health 
and technology, and environment and development, in order to 
facilitate providing the type of assistance that fosters 
community selftireliance and self-determination. Perhaps
 
most important, it should instill a sense of understanding
 
how basic and universal is the need to maintain well-being,
 
and how connected it is to every aspect of life.
 

form small (2-r.3 ople) groups, with2. (10 minutes) The Trainees 
other Trainees that they do not know very well, or that they be
lieve may have a differont perspective on health. The groups are
 

asked to select a reisorter, and are each given a sheet of news
print and a marker. The following brief introduction may be used:
 

Just as perceptions of health vary from culture to culture,
 
there are often variations within a particular society. We
 
have all grown up with certain beliefs concerning illness
 

some of our childhood perceptions are now
and well-being; 

Therc
considered superstitions, tales? and quaint customs. 


are other beliefs that we still-hold as valuable, some of
 
-- their
which are considered medically sound, and others 


ori.gins forgotten or of doubtful effectiveness. It is 
interesting to compare beliefs with those held by other people. 
Often, what one person considers superstition, is another
 

(The Trainer should encourage the
person's.inviolable truth. 

Trainees to cite some examples, or provide one or two, e.g.,
 
feed a cold,. starve a fever; put. steak on a black eye; cover 
your mouth when you cough.; don't swim after eating; frighten 

someone to cure hiccuos, wear a copper bracelet to cure 
arthritis-.) 

The following guidelines should be posted and reviewed before the
 

activity :
 

health beliefs,
Generate a list (by brainstorming) of as many 
Either
customs, superstitions and practices as possible. 


or each group member maythe recorder may write them down, 
keep a separate list. All ideas generated-, either currently
 
believed or not, should be listed. 

From. the above list, identify, as a group (and write on the 
one or two. beliefs (including practices, customs,newsprint) 

or remedies that:.
 

- are shared by at least two group members 
- are held by one person, but not. by anyone else in' 

the group 
were held at one time-, but are no longer 

- have generated active interest among group members
 
- is now being doubted,. since the group discussion. 
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3. (.20 minutesl The groups meet to. generate' ideast and identify 
examples of beliefs.
 

4. (20 minutes) A reporter from each. group reviews the list with 
the larger group. Some questions to stiunlate discussion are: 

Which beliefs could be.construedL as. approoriate; heath
 
technologies? Why?
 

Where did some of the beliefs originate.? (In speculating' on 
origins, the Trainees should be encouraged to think of reasons
 
why the beliefs persisted ovir the yearx. 

What kinds of illnesses do most of the beliefs attempt to 
treat? (Note: Often, these will be self".Limiting illnesses 
and injuries, i. e., those, that will subside. whether treatment 
is given or not.) 

Which beliefs, might be shared. in. other cultures? 

Which. beliefs seem harmful? harmless? effective? 

5. (15 minutes.) Based. on the previous exercise and discussion, 
the Trainer presents various changinr,- perceptions, of we.ll-being: 

Early perceptions considerecd the body,. mind, and spirit to 
be healthy when in balance; inbalance represented illness. 

Scientific perceptions,focused.on disease and tended to 
identify specific germm as universal elements. causing- illness. 

In 1946, WHO defined health as:, 'a state of complete physical, 
mental and social well-being, not merely the absence of dis. 
ease or infirmity.* 

Recent ecological perceptions see disease.meraly as a phase
 
episode in which the body's ability to cope.is diminished;
ox 

health is., a continuing. property and ability of air individual 
to rally from environmental insults,, whether chemical, physical 
infectious..,, psycholoical, or. social.-

Questions,. comments, and,observations should. be, encouraged con-
cerning. individual perceptions of illness. and well-being.. As an 
introductiom to- the next activity,, the Trainer, asks..- "How do you. 

gettinT sick: What.- symptoms- dm you. recognize?"know: whem you are 

6. (10 minutes:) The Trainer notes. Con. newsprint). some comments con
cerning individual perceptions of illness. Some characteristics: 
may include.:, tired,, depressed, lifeless-,. loss of appetite, short 
temper.,. aches. and .3ains,. anxious., When a,number of symptoms have
been; generated, thi-Trainer coalent that emotion. and illness. are. 
intimately tied;.: that whe .one's. emotionat or mental health is 
out of balance. the body.' s. physical. condition a lso. suffers.. 



71
 

7. (10 minutes) The Trainer asks for examples of ohysical feelings
 
and characteristics when people are in unfamiliar or uncomfortable
 
situations, and notes these on another piece of newswrnt. Theme
 
may include: depression, aches and pains, loss of anaetite, desire
 
to sleeo, various anxiety reactions. The two lists are compared,
 
and the Trainees are asked for any observations.
 

8. (20 minutes) The term "culture shock" is presented, and the
 
Trainer asks for some definitions, and if applicable, individual
 
experiences. The stages of culture shock are revieved: honey
moon, hostility, superiority, adaptation Csee Oberg)r and the
 
Trainer asks for suggestions of behaviors that might help

diminish culture shock.
 

If time remains, the Trainees may read another of the articles
 
on culture shock and any other assigned readings.
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SESSION 18 
Mud Block Construction
 

TZme: 4 hours 151 minutes to 6 hours 15 minutes 

Inte4rim Objective: Given the necessary tools and materials, the Trainee 
will actively participate in the construction of both individual and 
gang molds for making mud blocks.. The mold,built to.required block 
size specifications, must be rigid, easy to handle, and designed to 
prevent mud from stickinq to the walls when the molds are removed from 
the blocks. 

Intexim ObjetiZve: Given appropriate soil mixtures and a wooden mold,

the Trainee will mix soil and water to correct proportions, and
 
through kneading and puddling, will mold the mixture into mud blocks
 
that are of the required size and show little or no sign of "slumping".
 

Overview: The Trainees begin to.develop expertise in the construction
 
of mud blocks and molds. First, the criteria for suitable materials
 
and construction techniques are presented,* then the Trainees determine
 
appropriate soil composition, build the molds, and f bricate mud
 
blocks for later use in building Lorena stoves.
 

Sugge~ted RhoaxceA 

Adobe Today New4tett.e, Adobe News, Inc.., New Mexico.
 

Boudreau, Eugene, Maing the Adobe 8xi'ek, Fifth Street Press, 
Berkeley, 1971. 

Evans, Ianto, Loxena Ownet Baitt Stouve6. 

Long, J.D., Adobe Conttucion, College of Agriculture, University
 
of California, Berkeley, 1946.
 

.Neubauer, L.W., Adobe Con tuct.ion Method4, California Agriculture 
Experiment Station Extension Service, Manual 19, 1964. 

U.S. Department of Agriculture, Bureau of Soils, 1) Soit Textrxe 
CZazi6ication, 2) Soi.t Cta,,e,, 3) SoZi4 Sutazbte o4 Mud Stocz, 
USDA, Beltsville, MD.
 

Matexiat. Needed: For -he shake, shine and worm test: glass jar or
 
bottle,. water/soil samples. For mold construction: wood, nails, saw,
 
hammer, tape measure. For mud block construction: hoe, shovel, machete,
 
appropriate soil mixture..
 

Procedate
 

The overall technical objective- (page 16) is stated and expldined,
 
and an agenda for the day's activities is presented. The-following
 
brief,talk may be presented as an introduction,to the session:
 

Previous Page Blank 
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The utilization of mud blocks is often an appropriate sub
situte when access to manufactured construction material 
is limited and costs are high. Mud.blocks have many ad
vantages: they are low-cost durable, and stroug enough to 
be used as structural materia"is in a wide range of applica
tionw.. -Adobe buildings. are fire-resistant, sanitary,. dry,.
and, due to the thermal properties of adobe, they help
equalize both. hot and. cold- temperature, extremes-; consequently
they are well-suite& for use with passive solar heating

designs. In addition-, earthen.-construction is often an
indigenous technology with which people may already be 
familiar. 

Mud block or adobe- bricks, are; rectangular, shaped in. molds,.
dried in the sun, and. then used in construction with mud or 
cement mortar- tThe bricks, are. made by mixing clay soil
(28-48% clay) and water, and then pouring the mixture into

wood frame molds generally With a size of 4* x 12* r 18"'
(having &.volume of . cubic, foot. and.weighing. 50. lbs.). Blocks
initially are left to dry three days. then turned on edge. and
left up to two weeks- to cure. 

At the end of the talk,, the. Trainer may ask for questions; however, it is advisable to limit discussion since many of the
Trainees' questions will be answered during the practical skills/
construction time.., 

2. (45 minutes) The Trainer discusses different soil types, important variables in determing soil composition, and the appli
cation of such information to mud block construction, utilizing
samples. of soil to illustrate key points 

The Trainees: perform- the shake, shine, and, worm tests (see
Lolten Ownet .uiZU Stove4., pp.. 20-21). to: determine the amount ofsand and clay in the. soil, and. to gain familiarity with different
soil. types:. They discuss. findings, and. observations;- the. Trainerasks, for responses to the. question,. "How. cam. this knowledge
about soil composition be applie& in of mudthe making blocks?"'
If. there. are. questions. about. soil&, or the test-, they may be 
discussec... 

3.. (2 hours) Individual -and. gang.mold. construction workshop occurs. 

Note:- This activity-may occur at this.time,. or'. as; in the.Farallones training, program., durinq .an earlier. session in. the. in
troductory phase of trainingr wher the mold.. construction serves 
as an exercise in group, dynamics and- decision-making. 

4.. (1 hour) The Trainees form. small construction groups. Toaccomplish the mixing process, the,following- tasks are assigne&
within each group: 

Dig- pit and loose= soil. 
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If necessary, wet down and allow to stand 2h hours to soften
 
dry clods.
 

Mix soil, water, and any admixture (chopped straw, if
 
necessary) to a stiff mud consistency through puodling.
 
During this step, the Trainer discusses various admixtures
 
and their use.
 

5. (2 hours) The Trainer guides the block fabrication activities.
 
The Trainees rotate through each task, and each build at least
 
five blocks correctly. The tasks are:
 

- Ram mud into all corner of the form, and level the top..
 
- Withdraw the form.
 
- Wash the inside surfaces of the mold after each use.
 
- Repeat the process.
 

The blocks are evaluated according to the following assessment
 

checklistr
 

Are the mud blocks of correct proportions?
 

Are the blocks of required size and shape?.
 

Do the blocks show minimal or no signs of slumping?
 

Each Trainee is responsible for drying and stacking five blocks.
 
Bricks should.be left to dry (in the shade, if necessary) for
 
2-3. days, and should be turned on edge near the end of drying
 
so that they dry evenly on both stdes. Ideally, complete curing
 
takes approximately two weeks.
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SESSION 19 
The Role of the Appropriate Technology -Extensionist in Development: A
 

Focus on Mud Technology
 

Time: 3 hours
 

The Trainee will examine the social and cultural consider-
Objective: 

ations underlying the introduction and/or use of mud technology, and
 

will identify various implications of mud construction in a rural
 
setting.
 

Ovexvu.ew: In order to place mud technology skills in an appropriate
 

context for future extensionists, it is necessary to examine indi

genous uses for mud throughout the world. The Trainees analyze the
 

cultural and social factors that influence the acceptance or rejection
 

of mud block technology, and consider questions to determine the
 

appropriateness of mud construction during Peace Corps service.
 

SggeAted Re.6our,%e: 

Long, J.D., Adobe Con6titucton, College of Agniculture, University
 

of California, Berkeley, 1946.
 

-actionMethods, California Agriculture
Neubauer, L.W., Adobe Con 

Experiment Station Extension Service, Manual 19, 1964.
 

Film, or slide show, or photographs illustrating different mud
 

construction projects, including solar adobe construction.
 

Matvatz Needed: Slide or film projector, screen or blank wall,
 

newsprint, markers, tape.
 

1. (30 minutes) The group assembles for a discussion and slide show
 

(photographs or film may be substituted) about the versatility of
 
Slides are shown uf different mudmud as a building materil. 


construction projects, including poured/ramed earth, cob, and
 

sun-dried adobe blocks, es well as solar applications. The Trainer 

discusses the wide use of mud as &n indigenous technology in many 

parts of the world, and the use of mud for homes, ovens, and 

other structures.. Questions are invited: and discussion encouraged.
 

2. (15 minutes,) The Trainees form groups of 4-5 (according to 

region or country of Peace Corps service), and discuss factors that 

would: potentially impede and contributte,to the adoption of mud They compile, on
technology in a community in the United States. 

newsprint,, a summary of their conclusions, and post.the list.
 

3. (10 minutes) Whqn the lists are posted., the Trainees circulate
 

to view them, taking note of common factors that appear. Common
 
they are found.
factors should be marked or circled as 

.Previous Pce Blank
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Some factors impeding adoption might be:
 

- low status perceptionsw
 
- dampness
 
- too much rainfall in area.
 
- mud not available
 
- loan difficult to obtain
 
- not normal construction; too exotic
 

Some factors contributing to adoption might be:. 

- low cost
 
- available materials
 
- cool in summer, warm. in winter 
- adaptable to different designs
 
- may be owner-built
 
- relatively low maintenance
 

4. (10 minutes) The Trainer reriews- the lists,, and asks for any 
comments or observations.
 

5. (10 minutes) The groups re-form,, and' again generate lists of 
factors; however, the compilation should be made concerning the
 
potential use or adoption of the technology in another culture, 
e.g.,. a country in which Peace Corps-Volunteers serve. Instead of 
posting the lists, the groups join for a.. general discussion. 

6. (15 minutes) A reporter from each group summarizes the conclu
sions. The Trainer asks for any broad conclusions, concerning
factors contributing to and. impeding change. in any culture. If 
the Trainees havq none, the Trainer should provide some correla
tions. For example:
 

People in the U.S. and- in other countries, share similar views. 
of change: unless proved to be advantageous, they will resist 
it.. 

Often, climatic, economic, and cultural considerations are 
foremost in people! s minds, when they. decide- tn accept or reject 
a new technology.. 

7. (30 minutes) The Trainees., in: groups, discuss the following
questions in regard tol their future.Peace Corps. service. They. should 
consider the questions within the context of whatever information 
they have.,, however sketchy.,, about their job description, or country., 

The introduction. of adobe construction techniques should be 
approached with care since, building practices. are usually 
centere, around- long-standing tradition.. What are those tradi
tions?; Z. earthen construction already- being used? In what 
applications? What materials are now used?, 
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How do community
Adobe construction is labor intensive. 

members relate to labor? To the use of time? To work prior
ities?
 

Are there cultural taboos against living "close to or within
 
the earth" in construction and in using mud houses?
 

What effect will the use of agricultural soil for mud block
 
construction have on the availability of arable land?
 

What are the climatic conditions in the area? In arid zones
 
mud block construction may be practical; in wet climates,
 
it would require some protective shield against rain.
 



81
 

SESSION 20 
Integration of Training Themes
 

TZme: I hour 

ObjectivZe: The Trainee will identify the themes that appeared in the 
introductory week of training, and will the describe the relationship 
that exist among the various components of the training program.
 

OvwZvew: The introductory week of training provides a context and a 

conceptual framework for the integration of tc.'e themes that will con
tinue throughout the program. Both cognitive and physical skills 
are developed, as well as the attitudes that are necessary for appro

priate extension endeavors. By perceiving the relationships that
 

exist among the various components of the appropriate technology/
 
renewable energy training program, the Trainees develop an under

standing of the inter-related issues that comprise the development
 

process, and of their own roles as appropriate technology extensionists

Sugge.6ted Re4outa44• 

1-19.
Introduction and Trainer's materials for Se6ZionA 

MatexiaZL Needed: Pens and paper, chalkboard an& chalk, newsprint and
 

markers.
 

PJ.oceduJre 

1. (15 minutes) The Trainer presents introductory remarks, based
 

on the overview, then asks for-suggestions of themes that appeared
 

in the first Week of training. The responses should be written
 

on the chalkboard or on newsprint. Some responses may be:
 

technology, health, community assessment, communication skills,
 

values clarification, energy issues, environment, problem-solving,
 
roles of women.
 

2. (35 minutes) For this activity, the Trainees work together in
 

pairs; a sheet of newsprint and two markers are given to each two
 

people. They are instructed to present graphically (using a flow
 

chart, short sentences, etc.) the relationships that they per-

The basic themes
ceive between--and among--the various themes. 


(chosen from the posted.list, and including any additions) should
 

be drawn, or written, in one color;, the integration (indicated
 

with arrows, lines, circles) marked in another. The Trainer
 
should encourage the Trainees-to be as detailed and specific as
 it may be
possible, and to see relationships wherever possible. 

helpful to give an example-before beginning the activity, e.g.,
 

mud technology - related to, and integrated with:' health, en

vironment, energy needs,- extension.skills, women's roles in the
 

community, etc. During the activity,, the Trainer should circu

late among the groups, and assist, if necessary.. When each pair
 

has completed the activity, the flow chart or illustration should
 

be posted.Previous Page Blank 



3. (10 minutes) After viewing the charts, the.'entire group meets.
 
The Trainer asks for some examples of integration, and for some
 
observations.concerning the training program. Some questions to
 
stimulate discussion are:
 

Do.you think'that a program-of this type should spend more 
time. on technicaL matters than it appears to do- sb fax? 

Why.do: you think a health and nutrition component was in
cluded in this program?
 

What- importance do communication and. extensio33 skills have 
in. an appropriate, technology/renewable energy taining proqr&i 

Is. the.program, so far, what you expectedL it would be.? 

Why is it important to integrate cognitive and physical
 
skills?
 



PHASE ! : ATTACHMENTS
 

1-1-A : Peace Corps Programmin Criteria Sheet 
1-3-B : Mud Block Molds 
I-3-C : Effective Group Survey 
1-6-D : Cultural Values Clarification Sheet
 
I-9-E : Global Energy Issues: Illustrative Charts
 
1-9-F : Global Energy Questionnaire
 
I-9-G : The Petroleum Palace Restaurant
 
1-12-H : Problem-solving Worksheat
 
1-14-I : Insolation Meter Data Collection Sheet
 

Task Analysis: Fabricate Mu.1 Blocks.
 
Task Analysis: Make and Use.aa Insolation Meter
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85 Attachment I-i-A
 

PEACE CORPS PROGRAM NG CRITERZA 

Note: Implicit in the criteria is the commitment to full and activa
 
participation, on all levels, by those people affected by Peace Corps
 
ptojects and programs.
 

1. A program or project should directly contibute to increasing the 
capacity of people to meet the essential requiLrements for human 
survival, i.e., freedom from disease; adequats variety; quality and 
quantity of food; access to disease-free potable water; adequate 
shelter; and a physical and psychological envirorment that promotes
 
well-being.
 

2. The intended immediate beneficiaries of programs or projects should
 
be people from the poor majority most in need of assistance. 

3. A program or project should ba directed at helping people acquir
 
lasting,
skills, knowledge, practices and resources that wiil serve as 


locally appropriate solutions to basic concerns.
 

4. The needs that are addressed should be considered important by
 
the people or comunity affected by the project or program, and local
 
support should be considered vital and necessary to any development
 
endeavor.
 

5. There should be a principal reliance on appropriate and local
 
materials, human resources and technologies.
 

6. The activities of Peace Corps Volunteers should be focused on
 
the local level where the needs exist.
 

7. The focus of activities should be on integrated development efforts,
 
and be complementary to broader development goals, programs, and
 
projects.
 

8. Programs and projects should be potentially replicable.
 

Previou Pege Blaik 
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MUD BLOCK MOLDS 

There are both individual and gang molds, and are usually constructed 
from- 2" x 4" (5 x 10 cm) or l" x. 4" (2.5 x 10 cm) lumber. Size of the 
blocks vary in accordance 
with end use., A mold 
4"xl2"x18" would produce 
a block weighing 
approximately 50 lbs.. 

INDMDUAL MOLD: 

and.having a 
volume of 
cubic foot. 

The. following are 
the moat commonly used 

dimensions for mud block 

1 Inches. Centimeters 

4rm 1Z x. 18' Q x: 30f x 46 
4• : 7k:x. 16- 10x. L9i . 40h 
4 .l0'. x 15 10 x 25 x.38 

GANG MOLD*
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CULTURAL VALUES CLARIFICATION SHEET
 

Read each of the following statements. If you totally agree with this
 
statement, put the number 1 in the corresponding space under column A. 
If you partially agree, put the number 2; neither agree nor disagree, 
a 3; tend to disagree, 4; totally disagree, 5. Maka your decision 
quickly, without too much contemplation.
 

Now, go back over the statement and consider how the "average" Ameri
can citizen would respond. In column B put the numbers accordin, to
 
the degree of the average American's agreement or disagreement.
 

THERE ARE NO RIGHT OR WRONG ANSWERS.
 

You have 15 minutes to complete this exercise.
 

A B
 

1 A primary objective of science and technology should
 
be to control the natural environment in a non-destructive
 
manner. 

2. A person is considered well-educated and technically
 
competent if able to recall precise facts and figures about
 
a specific field of expertise.

3. Despite the current state of the ecoilomy, people who 
--are willinq.to work hard can still get ahead in the U.S. 


4. As the wealthiest country on earth, the U.S. has the
 
moral responsibility to assist the developing countries
 
with their technological and economic development.
 

5. Women.and minorities have as much ability and right 
to develop, utilize,• and control technology as anyone. 

6. Scientific discovery is occu:.-ring at such a rapid. rate
 
that the solutions to humanity's most pressing problems
 
are inevitable.
 

7. Higher education may be expensive, but most peopl% with
 
average intelligence and ambition can attend and succeed
 
in college. I 


8. The U.S. government should not tolerate acts of terrorism
 
or political tyranny. 


9. Ultimately, the scientists and enqineerg are-the ones who
 
are most capable of making a realistic decision on the future
 

.
development and safety of nuclear power..-


10. Status, Privilege., and: authority are *herited rather
 
than achieved in the U.S.


Previous Pge Blnk 
- 

http:willinq.to
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A B 

11. All people in our society have a right to enjoy the
 
fruits of modern technoloqy. 

12. Solar energy utilization will soon become a commer
ciallv feasible source for a siqnificant portion of our 
country's energy needs. 

13. The U.S. should. aid war refugees and victims of natural 
disasters.
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Adapted 	 99 
Fxom: Food: kete utA. ion, 	 Attachment 1-9-E 
Po . .. 6 and C,,tawte Aleet,
D. Katz, et.,,t.
 

GLOBAL ENERGY QUESTIONNAIRE 

The purpose of this exercise is to deterine your understanding and
 
feelings on global issues. You.are not expected.to know the answers
 
to every qtnestion. In Part Two, there are-no 	right or wrong answers; 
the statements should reflect your opinion..
 

PART I : Factual Knowledge 

1. _ percent of the world's population lives in developing countries: 

a. Less than 10% c. about 50% e. 	about 90%
 
b. about 25% d. about 75%
 

2. How much of the world's populatio lives in the United States?
 

a. 3% b. 6% c. 9%. d. 12% e. 15%
 

% of the world's resources.
3. The United States has 

a. about 15% c. about 30% e. about 65%
 
b. about 25% d. about 50%
 

4. Which three continents contain the majority of developing countries?
 

a. Asia C. Africa 	 e. Australia
 
b. North America d.. Latin America f. 	 Europe 

5.. Which four of the following countries have 	the: highest rate of 
population growth?
 

a. 	 India d.. Japan g. Puerto Rico 
China (Mainland)b. Australia e. Nigeria 	 h. 

c. Saudi Arabia f. U.S. 	 i. Portugal 

6. Which four of the above countries have the 	lowest rate of popu
lation growth?
 

7. Which item do you think receives the biggest "chunk" of the U.S. 
budget?
 

a. foreign aid c. welfare programs- e. government operations
 
b. rilitary d. education programs f. health programs
 

foreign assistance?
8. What percent of the U.S.. GNP do you think goes to 

a.. about 25% c. about 15% e. about 10
 
b; about 5% d. under 1%
 

9. Do you think that U.S. aid. to davelopin countries-, as a. percent of 
GNP is: 

a. more than that of any other developed country
.b. more than most developed countries.
 
c.. about the same as other developed countries 
d. less than many other developed countries 



100 

10. In.1958, a Central African earned enough money, from selling us 200'
 

pounds of cotton, to buy four blankets. How many blankets 
could he buy
 

same of cotton?earned from selling the amounttoday for the. money 
d. 12
a. 1 b.. 4 a. 


in the U.S. is aboutintake of each personLi. The average protein 

96 grams per day; in India it is:
 

c. 3/4 as much 4. 1/3 as much 
a. about the same b. h as much-

12. The population of the 	world is approximately 4 billion 
(4,000
 

How many people suffer from insufficient protein/energy
million). 

supply?
 

e. 900 million
c. 200 million
a. 50 million 

d. 460 million
b. 100 million 


13. The world's largest importer of beef is:
 

e.. U.S.A.
b. France c. U.S.S.R. d. Kenya
a. 	 Taiwan 


the U.S. or Canada consumes times as much
 
14. The average person in 
grain as an. Indian, Columbian or Nigerian

b. Z c. 3 d. 5 e.. 10.a.1. 
a steer require to 

16. Approximately how many pounds of grain does 

add on an additional pound of meat?
 

d. 25 e.. 30 a. 	 1 b. 5 c. 16 


been designated.

16. Which three of 	these countries do. you think have 

in 19747
most in need of food aid by the U.N. 
e. Egypt g. Kenya

a. Bangladesh b. Honduras 
b. Spain a. Cambodia f . Mexico h. Chile
 

given the
of the above- countries do you. think were
17. Which three 

food aid, in 1975?largest amount of U.S. 


by 210 million Americans could

18. The same amount of food eaten 

diet.
adequately feed Chinese on an average Chinese 

e.. Z billionc. I billioa. 3C0 million 
b.. 500 million d. 1.5 	billion: 

19. The U.S.. comprises 6% of the world population, 
and consumes approxi

% of the world.'s resources..mately 

a. 30% d_ 50% a. 	 10% b.. 75% 

third among -the: world's leading food inporters-, and 
The U.S. ranks20. 

food imports are from developing countriesof our 
2/3. c. none..1/5. b. 1/2 c. 
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% of U.S. fuel needs.
21. As recently as 1850, wood met 

C. 90 d. 10
 a. 25 b. 50 


% of the total energy
22. Renewable energy sources comprise 

used in the U.S.
 

c. 10 d. 25
a. 1 b. 4 


23. In the last 25 years, % of the world's trees have been cut
 

for human uses.
 

a. 10 b. 50 c. 5 d. 80
 

24. By the year 2001, energy use in the U.S. is expected to
 

c. stay the same) and world wide
(a. triple b. double 

demands are expected to
 

c. stay the same
 a. triple b. double 


25. U.S. agriculture ases five times the amount of fertilizer 
as it
 

did in 1947 to produce _the)amount of crop.
 
d. half
c. the same
b. twice
a. three times 


years if it continues
26. The Amazon forest may disappear in _ 

to be destroyed at the present rate.
 

c. 35 d. 10 a. 100 b. 5 


27. The Sahara Desert is expanding south at rates 
of up to
 

miles per year.
 

c. 10 d. 50
 a. 5 b. 30 


28. In many countries, I calorie of energy is invested 
to obtain
 

5-.0 calories are invested to pro5-50 food calories; in the U.S., 

duce calorie(s) of food.
 

c. i0 d.
a. 1 b. 5 


29. Of 3000 known food cultivars, - species feed the world today. 

d. 50
 a. 100 b. 1000 c. 15 


30. If all pesticides were eliminated, crop 
loss due to pests would
 

rise %. 
b. L0 d. 7a. 50 25 c. 

Part II: Attitudes 

I consume is not really related to. hunger and
1. The food and energy 
scarcity in the developing countries of the world.
 

2. People are poor because there just isn't enough 
to go around.
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3. Most American have an accurate idea of how Africans 
live.
 

4. If the poor nations would adopt the U.S. economic 
and political
 

systems of capitalism and democracy, they would 
develop more rapidly.
 

5. The U.S. government should give more aid to 
needy countries.
 

6. If poor nations would adopt a socialist economic 
and political
 

system as in China, they would develop more rapidly.
 

7. People don't have enough because they are unwilling 
to work.
 

8. Write the first five words that come to your mind 
when you hear
 

the word "hunger".
 

9. The major problems in the world for the rest 
of this century will
 

be: (choose three) 

shortage of food 
pollution 
weapons race 
future shock 

inflation 
disease 
overpopulation 
unemployment 

energy crisis 
war 
widening rich -poor 
urban slums 

gap 

other 

10. Check the two statements closest to your thinking:
 
a. The problem of world poverty is so enormous 

and complex that I don't
 

see bow my life or my efforts will really make 
much difference.
 

b. The problem of world poverty is mny problem,.
since the future of

my life is tied.to the lives of all other people 
on earth.
 

c. The problem of world poverty can be solved, 
and my responsibility
 

is to do everything possible to get people and governments 
to
 

practice the solutions.
 
d. The problem of world poverty is so urgent that 

I can't wait to
 

know all I need to know before I take action 
to combat.poverty.
 

The problem of world poverty is mostly a problem of foreign
e. 

countries, and it will have little effect on my 

life as a citizen
 

of the U.S.
 
f. The problem of world poverty is my problem, 

since the way that I
 
can help to cause or remedy
live, and others around me live and eat, 

poverty.
 

11. In an effort to overcome world hunger and poverty, 
what do you
 

believe is a worthwhile and attainable goal by 
the year 20002
 

resources among the world's
 a. Equal distribution of wealth and 

people.
 

b. Achieving minimum standards-of nutrition and 
livelihood necessary
 

to assure a tolerable existence for all the world's 
people.
 

c. Continue to stave off massive starvation 
through emergency food
 

aid programs, but don't expect to "solve" the 
problem of world
 

hunger.
 
d. Do as much as we reasonably can, but expect 

that many millions of
 

people will die of starvation in the foreseeable 
future.
 

e. Other:
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ANSWERS TO PART It
 

i. d--about 75% 

2. b--6% 

3. c--about 30% 

4. Asia, Africa, Latin America 

5. Saudi Arabia, India, 


Nigeria, Australia 

6. Portugal, U.S., Puerto Rico, 


Japan 

7. b--military 

8. d--under 1% 

9. d--less than many of developed 


countries 

10. 	a--i 

11. 	b--one half as much 

12. 	d-460 million 

13. 	e--U.S. 

14. 	d--5 

15. 	c--16 


16. 	a--Bangladesh; c--Honduras;
 
g--Kenya
 

17. 	d--Cambodia; e--Egypt;
 
h--Chile
 

18. 	d--l.5 billion
 
19. 	c--30%
 
20. 	c--2/3
 
21. 	b--50%
 
22. 	b--4%
 
23. 	b--50%
 
24. 	b--double
 

b--triple
 
25. 	c--same
 
26. 	c--35
 
27. 	b--30 (18 ft./day)
 
28. 	a--i
 
29. 	c--15
 
30. 	d--7
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THE PETROLEUM PALACE RESTAURANT 

(Adapted from Katz, Food: WheAe Nutxtaon,, Potitch and Cwt.te Meet) 

The "food industr1" is a highly productive, but energy consumptive 
large quantities of usually non-renewablesystem that depends upon 

sources of energy to produce, process, transport, store, end pre-

There is much concern about this dependence, and
 pare many foods. 


now efforts must be aimed at halting the indiscriminate asid 
wasteful
 

There is a new, and very
use of non-renewable energy sources. 

It is called the Pet.oleum Palace, and theunusual restaurant. 


feature that distinguishes it is that the prices are based on 
the
 

The auner is very concerned
oJ enx9y used for each food.
a.mou.nt 

about the need to conserve energy in

with ecology, and is ser-ous 
this country. Therefore, higher prices are charged for foods re

quiring much energl to grow and process, and lower prices 
are charged
 

for those using less energy. A discount is offered to each patron
 

who explains why qne food is "energy-cheapear than another. The
 
Pleaso
following menu is representative of the foods offered. 

select the items you would order, based on ene'Lgq co exvtaton --
On the
 

not necessarily on taste preference or nutritional value. 


menu, write a few words explaining your choice; when you 
have com-

if
 
pleted your selection, the prices will be made available 

to you. 


your explanations are correct, you will be aiven a 10€ discount 
for
 

each one.
 

MENU 

APPETIZERS: Choose one from each pair.
 

* 	Fresh juice or frozen juice 
in bulk)* 	Cracker A (unwrapped, available to the store 

or Cracker B (wrapped individually, packed in small
 

cartons)
 
* 	Butter or margarine 

MAIN DISH: Please make a first and second.choice as we do
 

not always carry each entree.
 

_ --
* 	Luncheon meat 

Chicken 
 ---- _--'

* 	Turkey 
Rice and Vegetables
 

* 	Beef (grass-fed) 
* 	Beef (grain-fed) 

today we have only carrots, but you may
VEGETABLE3 Sorry, 
choose your preferred type.
 

Fresh carrots
* 

* 	 Dehydrated carrots, 

Frozen carrots 	 eP 
*Canne carrots' r e m r 

http:a.mou.nt
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DRINKS: Please choose a first and second choice as we
 
sometimes run short of one kind of drink at lunch
 

* 	 Soft drink 'in almytinum can) 
* 	Soft drink (in. returnable glass iottle) 

-* 	 Milk 
* 	 Beer (in aluminum can) 
* 	Beer (inreturnable glass bottle) 
* 	Juice (in aluminum can) 

DESSERT: Choose one
 

* 	 Apple (homegrown in our restaurant's own garden, 
or store-bought _----_ ---

* 	Walnuts (shelled) OR (unshelled)
 
* 	 Ice cream 
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PRICE LIST AND EXPLANATIONS FOR FOOD SOLD AT 
PETROLEUM PALACE 

(prices are pi.oportional to actual energy 
expenditures)
 

APPETIZERS: 

Frozen Juice: 460
* 	Canned Juice: 12¢ 

use a great deal of energy, both
(Freezing and processi'g 


initially and for storage)

Cracker B: 154
* 	 Cracker A: 13 

(Food excessively packaged or only available in small packages 

is more energy-intensive than unwrapped foods or fooda available 

in bulk) 
Margarine: 5¢* Butter: 154 

.MAINDISH
 

$1.60 * Rice & vegetables: $ .46* 	 Luncheon meat: 
: .96 * Beef (grass-fed) : 1.48

* 	 Chicken 
1.06 * Beef (grain-fed) : 2.08

* 	 Turkey 

(Animals are inefficient conve.ters of.protein. A pound of 
meat
 

requires about four times the energy to produce and market 
as a
 

.pound of vegetable protein. Some animals are more efficient
 

converters of protein than others.)
 

VEGETABLE
 

" Frozen carrots: 314
* 	Fresh carrots 12¢ 

* Canned carrots: 23¢Dehydrated carrots: 924 


(Processed vegetables require-more energy than fresh vegetables;
 

freezing and dehydration especially require large amounts 
of
 

energy.)
 

DRINKS 

*Beer 'aluminum can) : 500
Soft drink (aluminum can): 454


* 	
*Beer (returnable-bottle) 25¢Soft drink (returnable bottle):. 31¢
" 	 34¢ *Juice (aluminum can) : 404 

* Milk 

(Aluminum cans require a great deal of energy to mine and
 
more energy than
manufacture; non-returnable containers use much 

which can be reused approximately 15 times)returnable containers 

DESSERT
 

*- Ho 'egrown apple : 3 *Store-bought apple: 194 
saves covmnerce and(Homegrown appLe by commercial methods 

transport; organic. methods would save more) 

$1.04 *Walnuts (unshelled): 394Walnuts, sheiled: 
ace-.re tie 60t', 

used; freezing is- Azv:C arY)(Large quantities of milk are 
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Attachment 1-12-H
 

PROBLEM SOLVING WORKSHEET
 

0 - Original Problem
 

F - Factors
 
Drivinq Forces Restraining Forces
 

P - Problem restatement
 

I - Ideas
 

S - Solution
 

A - Acceptance
 

(From CHP International, Inc., Staff Training Materials.
 

707B Davis Rd.., Elgin, IL 60120)
 

PreviOu Bank
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Attachment 1- 14-1 

INSOLATION METER DATA COLLECTION SHEET
 

Name:
 
Location:
 
Orientation (compass direction):
 
Tilt (degrees from horizontal):
 
Weight (kilograms):
 
Aperture (square meters):
 
Weight/Apeiture.•
 

Date 	 Weather Time Temp b At K a.
 
Conditions hr m-hr dg i-iay
 

Hourly Insolation Cal = Wght (k ) Xt/hr (°!hr) 
\m Fh)r Aperature o 7eteM (M )
 

Daily Insolation /_cal eh , X At/day. (°C/day) 
(r]dTC Aperture. FF meter (m"F 

Note that weight and aperture are c9nstants.. The only variable is At 
Therefore, to find insolation, mult:ply weight/aperture by the At. 



TASK 

PaOJE.CT : Fabricate Mud Blocks 

! ELEMENTSTASK<S TASK 

-F"!.aterninesoil cOrnFosi- Shake test 


liln & select soil with 28-1 
8 clay content 

Shine test 

Worm test 

2. (OPTIONAl.) Test Build a sifter 
soil from different 

areas for strength 

by using test.blocks
 

Build mold using pro-
scribed dimensions of 
30"x lOx 4" 

Sift soil &mix with 
water 

Fill & pack mold; 
then remove-mold to 
leave blocks 

ANAL 

PERFORMANCE CRITERIA 

Strai cation of soiI par-

tices; ability to discover 
amount of snd in soil 

Ability to discover 
of clay in soil 

Same as above 

Sifter Is rigid 

Mold frame Is rigid & 

easily lifted 


Blocks are well formed 
and do not slump or stick 
to mold 

ANOLSNOWLETDGE AND~ ~~KOWLEDGE 

COGNITIVE SKILLIS 
Knowiedge of different 

types or soil: sand, silt, 
&clay 

Knowledge of basic car-
pantry skills 

Same as above 

MTAL TO S
 

LmGlass lar or !O SA~ 

bottle, water 

Bmcu
 

Screen, nails Hammer, 
wood measuring 

device
 

Wood, -.ails Hammer, 
or wood saw, screw
scraws driver 

Soil Shovel 

Soil &water 

j 

http:PaOJE.CT


TASK ANALYSIS
 

POJECT ; Fabricate Mud Blocks 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE AND
COGNITIVE SKILLS MATER.LS TOOLS 

2. Test soil of different 
areas of strength using
test blocks , continued 

Dry blocks; test for 
strength & select strongest I 

3. Construct block-makinc 
form (either individual or 
gong mold) for desired 
size of blocks - 15"x 10" 

Determine size uf blocks 
needed 

Mold is desired size, 
rigid & easily handled 

Ability to compute block 
size for end use needed & 
weight of block that per-
son can work with 

Wood, nails 
or wood 
screws 

Saw, screw
driver, 
hammer 

4. Set up mixing opera-
ti on 

Dig pit & loosen soil Hoe or 
shovel 

Wet down & allow to 
stand 21 hours to soften 
dry clods (if necessary 

5. Mix soil, wqter, &any 
admixture to a stiff mud 
consistency through pud-
dling 

Mixture is correct pro-
portions for block making 

Understanding of relation-
ship between soil types & 
water 

Straw cut to 
length of 
41 - 8" 

Machete & 
hoe 



TASK ANAL' 

SPROJECT : Fabricate Mud Blocks 
~KNOWLEDGE 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 

6. Carry Mixture tosmootharry atreatper
smooth level area 

COGNITIVE 

AND 

SKILLS MATRIALS 

Building pa-or wood-
en platform 

TOOLS 

Wheelborrobaskets or 
cart or 
shovel 

7. Mold mixture Into 
blocks using constructed 
mold 

Ram mud into all corners 
of the form 

Level off the top 

Finlshed block Is requiredsize all around 

Withdraw form Block does not stick to 
form & block does not 
slump 

8. Wash inside surPices 
of mold 

Water 

9. Repeat molding process 

10. Leave bricks flat 2-
3 days to dry & shade if 
necessary 

Build shading apparatus 
if necessary 

Understanding of drying 
temperatures 



TASK ANALYSIS 

i PROJEcT - Fabricate Mud Blocks 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

11. Turn on edge second 
or third day to dry evenly 
on both sides 

12. After 3 days to a 
week, stock In loose piles 
to cure 

13. After another week, 
lay blocks for mud stove 
base or solor grain dryer 
walls 

Measure stove bqse di-
mension or dryer size 

Level ground in measured 
area 

Stove base is level 

Knowledge of size of 
stove needed by person 
or family 

Knowledge of levels & 
laying lines 

String Machete, 
rake or 
board 

Lay mud blocks using mud 
mortar 

Blocks provide adequate 
support for stove mass or 
provide adequate walls 
for solar dryers 

Overall Criterion 

Mud blocks, when used 
as a building material, 
show no serious signs of 
crumbing, cracking, or 
slumpin



T A S K A h A 1. Y S I S 

PROJECT : Make and Use an Insolation Meter 

TASKS 

1. Build an insolation 
meter 

TASK ELEMENTS 

Locate small container & 
attach thermometer hul-
der to it: 

PERFORMANCE CRITERIA 

Must be watertight 

KNOWLEDGE AND 
COGNITIVE SKILLS 

Understanding of materials 
required 

MATERIALS 

Can, short 
piece of pipe 

TOOLS 

Solder kit 

Paint tank & holder black Good coverage Paint Brush 

Surround with rigid insu-
lotion on 5 sides, leavi ng 

q larger side exposed 

OR 

Surround tank with appro

priate box filled with 

insulation 

Airtight Knowledge of different 
insulation materials 

Insulation 
materials, 
fasteners 

Measure & cut glazing 
material to fit 6th side 

Cover full 6th face Glazing Glass cut
ters, shears 

Fill container with water; 

weigh, seal, &- insert 
thermometer into 

holder 

Seal glaziAg . tightly Airtight 

Water, ther
mometer 

Tape or othe 
fastener. 



T A S K A N A i. Y S I 	 S 

IPROJECT : MQke and U~e an Insolation Meter 

KNOWLEDGE AND 
TASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

2. Take insolation meter 	 Place meter ot potential Pick sunny spot Know sun angles & shade 
map for area
datq 	 solar site at. desired 


tilt & orientation
 

at beginning of day in 10 C 	 from English to metric

system

rx insl - I 

... . - Ko t~ryPoper Penc|{ 
!Chock tempercture each 	 Read thermometer to w l. w hourly insla

in 10CIhour of the day 	 tiof 

OROR 

Check tsmperqlure qt end 	 Same as above Jaily insolation i i Paper Pencil 
required
of the day 

Tcke readings for desirednumber of days ti lts, 

S orientations
& 


3-. Calculation of insola-. 	 Make calculations t find Acrurate calculations Know vmniI of solar Qoin Paper
(insolation)


insolation
tion 


Convert units if necessary 	 Know conversion Fc-ctors Paper Pencil 
from metric to Englishl 

. or English to metric 



T A S K A N A I. Y S I S 

OJ. C " :Make and Use an Insolation Meter 

TASKS TASK ELEMENTS PERFORMANN. TE IA COGNITIVE SKILLS MATERIALS TOOLS 

Overall Criter!on 
-------------------------------

Meter is corbectly made
& posi 1.1 oed so' that 
individual can deter

mine amount of insola

tion at potential 
solar site with given 
orientation and tilt. 

• I-A 

II 

II 

I. I 
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En 

isometric Front View 

View (Through glass) 

Key 

S1. Insulation 

2. Black-painted can 

3 2 3. Thermometer 

4. Glazing 

4 

iHorizontal Section 

Vertical Section 
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 PHASE 11 

AV 3 
DAY 2 

1PA V 

Session 7:
I Session 1: 	 Session 5: 
The Role of the Volun- Women in Develbpment
Traditional Methods 

teer in Development
of Cooking 


Session 8:
ISession 6:
Session 2: 

Mass Construe- Mud Stove Top Design
Environmental Health'Stove 


and Excavation;
and Sanitation 	 tion 


and
and 

Session 3:
 

Volunteer in Develop-
Lorena Mid Stoves 	 Technical and Exten-

ment: Extension Mesion Skills 

thodology
 

Session 4:
 
Stove Base Construc-


Session 9:
tion 

Volunteer il,Develop
ment: Internationa.-

DevelormtenLt, T'hrt Y 

DAVI 6.17AY 5DAY 4 

Session 16:
Session 9, continued: 	 Session 13: Volunteer in DevelopWomen-in Development
Part II 

ment: introducing
 

New Technology
 
Session 10: Session 14:
Stove Mass Construc-
Excavation, Carving, 


tion, and Design Session 17:
Finishing, Firing, 

stove mass Excavation
 
and Extension Skills
and Reading time 	 and 


Volunteer in Develop.
merit: Extension-Skills
Session 11: 


Volunteer in Develop
ment: Environmental
 
Impact
 

Session 15:
 
Health/Nutrition:


and.Food'
session 12: 	 Custom 

•Second.Stove Base
 

,Prbvious PE"a Lk
 



122 PASE 11 

VAY I AVA9 

-

Session 18: 
Health/Nutrition: 
Basic Nutrition 
Ssin1:and 
Session 19: 

Stove Finishing and 
Firing 

Session 20: 
Stove Cooking and 
Operation 

Session 22: 
Stove Information, 
Rources, Evaluation,Disassembly 

Stove cooking 
Preparation 

Reading 

Session 21: 

Stove Operation, 
Maintenance, Repair, 
Evaluation and 
Reading 

OVERALL TECHNICAL OBJECTIVE.
 

Given the required materials and tools, the Trainee will build 
(or par-


Once the stove is suffiticipate in the building of) a Lorena stove. 

ciently dried, the Trainee will operate it for at least one hour so
 

that (a) there is no serious crumbling or cracking, (b) little or no
 

smoke exits through the potholes: and (c) heat and smoke pass through
 

the tunnels and out the chimney top.
 

Given materials for making simple visual aids, the Trainee will
 

d&6vlop and demonstrate effective methods to communicate information
 

to informally educated people, concerning the following: Lorena 
stove
 

construction and operation, potential applications of the technology,
 

its impact on the roles of rural women, and implications fot health
 

status improvement in developing countries.
 

Has the Trainee established rapport with the audience?
 
Are visual aids used effectively?
 
Is the vocabulary simple?
 
Does the Trainee involve the audience in the procedure?
 

In addition, the Trainee will demonstrate an understanding of Lorena mud
 

stoves as a new technology, its uses and potential applications in a
 

cross-cultural context, as well as its impact on women and on the health
 

status of the community.
 



SESSIO (: 
Traditional 2Iet1 ods of Cooking: A Preface to the Use and AIrplication 
of Lorena Stoves
 

.i° . hou'r 45 minutes 

TnLteaoLr ObjectL e.: The Trainfl will, th-wough practical experience, 
discussion, and zoading, understand &nd demonstrate a traditional 
method of food preparatian zs w!ell as suggest viable improvements and 
atlxoativeG to its use. 

Ov a/Z: Tha Trainees hear a briaf talk concerning the imthods of 
orn fire, thu materials needed and the ways in whichcooking Ovez zD'F. 

such cooking cai be iade easier and more efficient. Then, in small 
grotips, thi: 'rait cook soething -- tea or cffee.e or a simple 
sonup bey thcn unalyc. tijr peoceas and any problems that may have 
accurrc,,; C,:.,ing the .s* rience, and hypothesize how a Lorona might 
solve Woi1 of those ... 

Pif. ecl.Le 

I introd.=Ec-.,ory TalJ: Tzrditional Cooking Practices 

Time: 10 minutes 

Trainees hear a brief talk about: (a)cooking over three rocks -

balancing the pot, digging out a hole, methods of preparing the
 
site, (b) firewood and kindl±ng -- type, availability and scarcity, 
(c) traditional preferance for food cooked in this way, (d) pos
sible modifications (e.g. grate, hanging pot), (e) safety during 
such prepar'ation, (f) heallth izmplications (e.g. eye aad respira-' 



tory ailments), (g) wauern's ioles in food preparation. 

2. Fire Building and Cookinq
 

Time: 1 hour 

Materials Needed: Matches, kindling, firewood, pot and cover, 
utensils, large rocks, site for cooking, grate (optional), cups,
 
coffee or herbs for tea.
 

Trainees are divided into pairs or groups of 3 or 4 to excavate
 
a small area, place rocks, use limited amount of kindling and wood, 
build a fire, cook a pot of coffee or tea (herb, preferably) and 
dkink it while discussing Procedure #3. 

Note: These group divisions can.easily serve during Lorena stove
 
construction in subsequent sessions. 

3. Small Group Process: Cooking Experience
 

Time: 15 minates 

names a reporter and Trainees process the experienceEach group 

ans-wering quections:
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1. What problems did you aicounter? 
2. Did you successfully boil the water? 
3. What potential health hazards did you notice? Was any

one 	adversoly affected by smloke or bux ad duing the 
perince? 

4. Now could the mealiod be mnde o&-e. e£tfiicient and healthy?
5. What are seal firewood corcivatioxm? 

4. Discussion on Traditional Cooking and I;rwv Stoves 

Time: 20 minutes
 

Groups rejoin and. each maall group reorts their W.eieuce to all 
others. it is suggrstrd that the group asexble at P : Oxistinq 
Lorena stove while the Trainer presents a short intrordctory talk 
on Lorena stoves and enplains how they fumction. Group discussion 
follows on how the Lorc-wa stove could tacilitate cooking and still 
preserve tradition. Questions for discussion: 

1. How do Trainees view the Lorena as a po&sible mothod ot
 
replacing or partially replacing the old way of cooking?
 

2. is it feasible? What might be some drawbacks?
 



SESSIONJ 2: 
Enviroraental Health and Sanitation / The Causes of Disease 

Time: 2 hours 

Note: This session is easily divided into two parts: The Environ
rental Fxamevork and The Causes of Disease. Part One tnav be given 
in a morning class and Part Two after a lunch bze.k or the sessions 
may be interrupted by a short broak or readiney time 

Sugvjteo~tad Ruo e: 

Cobirn, Broughton, Sant . nat in Mepat (Attachment 1-'-A) 

Werner, David, Whal e tfaiz No Vo . aO, The Foundation,
1978. pp. 13!-148, 151-178.
 

Volunteers in Asi,,., 7Ti~nat u?,%Z Study Guide, VX;,. p~. 133. 

Browalee, Ann, Cmayl'4, CU.Z1AJie crnd ffedz ca.. , C.V. Mcsfby Co.k 
1970, pp. 206-209,
 

The Trainer may use the above rnaterials as background or refereaice 
reading, and may also wish to use-

Samuels and Bennett, The Wfe.U-3ody Book, 1973, Randomu Housa: NY, 
and lzoocworks, Berkeley. 

ingatep Peter, 7h.e Pengain Medt&2neqeopedia, Penguin Books, 
1978.
 

Ecicholm, Erik, The PictuLAJe. oA Heat, Woridwatch Institute, 
Washington, D.C., 1977.
 

Tita.i.ning Peace Cotp,6 Taanee/VotaneexJa doJL featth-Re~ted 
ActiviteZe: G;.Zideinez 6o' T'rtatneI, 1978, OPTC. 

P-a.ce. Corps6 Trinet Gu.id,e o& Baia Heaztk Taainng 6o AUZ 

Peace Corps VoZluntee4., 1,978, OPTC, 

and/or other materials relating to personal halth maintenance and to 

environmental health and sanitation. 

the session, demonstrate anObjee.Uue: The Trainee will, at the end of 
understanding of the relationship between environmental factors and
 

to waste disposal, water supply andwell-being, especially in regard 
disease vectors, and environmental causes of illness; and will suggest
 

ways in w.hich such issues-may be addressed in an ecologically sound
 
manner.. 

the Trainee examines factors in the environ-OvJLUZVew: In this session, 
ment that influence the state of health, and. through brainstorming, 
discussion, and problem-solving exercises will determine ways in which 
appropriate technologies can address those concerns. 

http:Objee.Uu
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Part One: The Environmental Framework 

Time: I hour
 

i. (Time:15 minutes) n qxoups of 3-4, Traiaaes generate a list 
of specific factors in tde cnvironanent that seem to cause illness, 
e.g. pollution and industrial daaste contaminated.uet and wind, 
water and food, etc. The Tra'iner may ssuggest that Trainees think 
of th1ir oa lives 4nd hoiw various dertos whether4eraina they 
fall i.ll o not. 

2. 1.5minutes) ee1 'a'orLiethe list as to general 
causes: industr al oar other POI.Ition, disease vectors (rats, 
flies, insects), imsperoer disa oal, conU:.4minated water supply, 
any other ha,. inment env that iay fit intothe another 
catagory.
 

3. (Time: 15 minates) The Trainees, in a large group, find comron 
categories of environmentally inmlueaced or caused,diseases and 
problems. 

4. (TSirae: 15 minutes) The Trainer facilitatas the groupinq, which 
may include all or most of the following: dis.ame, vactors, water 
supply and sanitatiorto industrial or chemical pollut-ion, customs 
and habits that influence illness (such as smoky firen for cooking, 
bathing in contaminated water). Some categories overlap; however, 
the importance of thie eierc7se is to gcmarata many ideas csncrnm
ing the causes of envitonmental probl~cs in health. 

5. (Time: 15 minutes) Trainees come together to sharer ideas, and 
select one or two ways in which appropriate technoloy extension
 
most probably and realistically could deal with the problem.
 

Part Two: Causes of Disease
 

Time: 1 hour
 

1. (Time: 20 minutes) Trainees hear a brief talk concerning the
 
causes and transmission of disease, The talk should include in
formation concerning: protozoa, fungi, bacteria, viruses, as.
 
well as.various disease vectors, e.g. flies, vermin, air, water,
 
feces, mosquitos, etc.
 

2.. (Time: 20 minutes) Trainer gives examples,of diseases and
 
elicits responses from the Trainees on ways that such illnesses
 
can be prevented, controlled, eradicated, as well as the environ
mental implications of each..
 

3.. (Time: 20.minutes) Each pair of Trainees. selects a cause, or 
category of illness and writes: a short plan on newsprint for 
approaching the problem, or.solving!it in an enrironmentally-sound 
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way. Plans are posted for others to see,and space provided for
 
comments. 

Note:
 
This session fits in well with exploring the uses and applications
 
of appropriate teclmology to help solve environmental problems: for
 

the level of smoky, polluted airexample, the Eorena stove reduces 
that must be breathed while cooking over an open fire; latrines or 
other waste disposal systems reduce disease vactors; grain dryers and 
other agricultural dryers keep food clean. The session may also be 
integrated within a health training program and expanded to include
 
more factual information on disease transmission arid control. This 
session may also be incorporated during immunization; Trainees are 
able to understand more fully the reasons for immunization when they 
understand disease etiology, prevention and treatment, and environ
mental issues surrounding epidemiology. 

Note:
 
The individual plans for well-being (see Phue 1, Se.z~in 12) should 
be collected for evaluation by the Trainer. The plans provide an 
excellent focus for structured conversations or counseling sessions 
with the Trainees. By the second week of training, many people show 
signs of strain or stress-related sickness, and discussion of the
 
plans for well-being, and strategies for personal health maintenanca,
 
is often helpful in resolving .physical and emotional concerns.
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Lorena Mud Stoves
 

Time: 1 hour 30 minutes
 

The Trainee will examine and analyze various
Intei.m Objective: 

clay-sand mixtures and will determine the proper proportions 

neces

sary to build a Lorena stove.
 

Through observation of a cross-cultural simula-
Intetirm Objective: 

tion, the Trainee will identify factors that potenitially 

contribute
 

to, and/or impede the adoption of Lorena stove technology 
in a rural
 

village
 

In this session, a context is established for the con-
Ouveview: 
 The
 
struction, demonstration and use of Lorena stovs technology. 


Trainee is presented with information concerning the 
history,
 

development, and technical aspects of the Lorena stove, 
including
 

an explanation of construction techniques and potential 
applications.
 

Following an introductory talk, samples of different 
clay-sand mix

tures are examined and compared, then a role-play is 
presented to
 

illustrate a potential situation of introducing a 
Lorena stove in a
 

rural village.
 

Sugge.6ted Rhouxrce
 

Energy C4iZi6, Worldwatch

Eckholm, Eric, Fte.wood: The Othe 

Institute Paper #1, 1975.
 

Evans, lanto, Loxuna Owex Bwit Stoue.6, Volunteers in Asia, 1979.
 

Department of Housing and Urban Development, Division 
of Inter

oJ Eatth.
national Affairs, Ha.ndbook Sox Buitding HomeAh 


of the A4,
Goldenberg, J.. and R.I. Brown, Cooking StoveA: State 

Institute of Physics, University of Sao Paulo, Brazil.
 

Adobe: a a Soc..atZt Appop..,te Techno.ogy 6o. 
Mackey, John T., 


U.S. Department of Housing and Urban Development,
the So0thwe.t, 
January 1980.
 

Raju, S.P., SmokeZe4,6 Kit ern6 6o. the MiZtton6, Christian 

Literature Society, 1961.
 

(1) SoiZ Textxe.

U.S. Department of Agriculture, Bureau of Soils: 


CZa.4aes, (c) SoitL SwitabZe 6o Stove4. 
Catazihia.tion, (W) SoiZ 

(Handout)
 

Pto edue. 

1. (30 minutes) The Trainer begins the session with an 
explanation
 

of the terminal objectives, and clarifies the manner in 
which
 

an agenda for the day's activities is then
)they will be met; 


Previous Page Blank 
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presented, and the schedule of,events confirmed with the Trainees. 
The following material is given as an introduction to mud stove 
technology: however, before the talk, it is suggested that the 
Trainer provide an illustration of the stove on newsprint or 
the chalkboard, including dimensions of stove base, mass, and 
potholes. 

In many developing comtries, there is an increasing shortage 
of firewood due to inefficient burning methods, poor woodlot
 
management, and growing population pressures. With a
 
scarcity of available firewood, there is greater pressure
 
on supplies of organic materials. Manure and plant residues,
 
better utilized as soil conditioners, are increasingly being
 
used as supplementary fuels. Use of mud stoves, particularly
 
the Lorena model, can conserve 50% or more of the wood
 
normally consumed in open fires.
 

Greater stove efficiency can have significant impact in two 
important areas: it diminishes the destructive effects of 
deforestation that lead to soil erosion and the loss of pro
ductive, arable land;- and it reduces the amount of time and 
labor spent searching for and hauling sufficient firewood. 

Mud stoves store heat, control the emission of smoke, and pro
vide a convenient surface for food preparation that is re
moved from the floor. Due to their ability to retain heat,
 
the stoves can serve as a means to warm a house during the 
night; since there is little smoke accumulati.on, the environ
ment is cleaner and more conducive to human well-being.
 

Lorena mud stoves (the word is an amalgam of the Spanish 
Zodo -- mud-- and aena - sand) were designed and tested in 
Guatem4la in recent years by lanto Evans and Donald Wharton. 
The stoves, made of sand and clay, are adaptable to a number 
of needs and specifications. Although the designs are varied, 
they generally include a gziddle, sufficient space for 2-3 
cooking pots, and an oven. The Lorena stove is low-cost, 
locally constru.ted with z.vailable materials, an& easily 
maintained; it zas, thprdfore, the potential for-being an 
appropriate method :. addressing basic human needs in
 
developing countries. 

At the end of the talk, the Trainer may ask for questions; however 
it is advisable to limit discussion since many of the Trainees'
 
questions will be answered during- the practicaI skills construc
tion time.
 

2. (30 minutes) After the Trainer presents three different pre
viously-prepared clay-sand mixes, the Trainees take turns feeling
 
the differences in each sample:- one. being too sandy- and. falling 
apart; one too clay-like and sticky, and one just right --- the
 
Lorena-stove consistency..
 

While the Trainees are passing around' samples, the Trainer asks 
them to share what differences they have observed in the samples 

http:accumulati.on
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in regard to texture, cohesion, and moisture. The Trainer then
 

explains the Palm Test, a method of testing for the right mix,
 

and encourages the Trainees to follow along in doing the same
 

exercise: 

Take a handful of the wet mix and slap it between the hands
 

to make a flat cake. After turning the hand palm down.
 
The cake should fall cleanly off the
gradually open it. 


If it still sticks to the palm, or leaves a lo-. of
hand. 

material in the hand, the mixture has too much clz.y and re

quires the addition of sand. (Sand should be added, and the
 

test repeated, ontil the min falls freely from the p&ni
 

to land in the o".her hand in a fairly intact :aner.)
 

3. (15 minutes) Two Trainers role-play, with one as a PeAce 
CnrCs
 

woman in her home. The Pol
Volunteer and the other as a village 
visits the home and through the course of the conversation 

assessc; the possibility for introducing a stove to the home, a*. 

well as designing the stove with the assistance of the wor.pr.
 

Role-play should focus on:
 

Factors in the woman's life that contribute to,or impede
 

change in cooking/lifestyle, such as types and times of 

choras and responsibilities (e.g., firewood and fuel gather

ing, washing, sewing, child care, cooking, agricultural 

responsibilities, husband's 'I-Verssion",etc.) 

Factors i.n the PCV's presentation that both contribute to or
 
sensi

impede adoption of a new technology (e.g., cultural 
tivity, perception of needs/wants of women, etc.).
 

When the simulation has ended, the Trainees are encouraged 
to
 

of the Trainers.coiment, make observations, and ask quastions 

4, (15 minutes) The Trainer facilitatas a discussion of factors 
Pirst, the Trainees are

contributing to, and impeding change. 
in te-woman's life that are relevant.asked to suggest factors 

Then, some aspects
These are noted on a chalkboard or newsprint. 


of the PCV's presentation are listed that helped or hindered 
the
 

adoption of the new technology.
 

A short suimary of conclusions should be presanted before the
 

session ends.
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s u J-rON 4 
Stove Base Construction
 

TUm: 1 	hour 40 minutes 

OveAvZew: 'he Trainer leads a hands-on workshop in the asgOmnly of 
materials for the lay-'out and construction of the Lorena stove base, 
using mud blocks previously fab°icated by the Trainees.
 

PMoced-te
 

1. (Time:20 minutes)
 

Materials Needed: Blocks, adobeo, or bricks.- hoe and shovel;
 
water; 	mud mortarv trowel or wachete.
 

The Trainer dividesn tli Trainees into groups of two or throo to 
a stove. (These groups should ba arranged by re-gions Trainees
 
will serve in .,s Volunte.ra. This enhances 3tove construction 
within a specific cultural 2ramework; each stova reflects cus
toms in one region ot tho wiorld.) Each group receives a list of 
materials needed, and Is xa ponsiblo for gathering and bringing 
them to the stove -ite. 

2. (Time: 25 minutes) 

Materials Needed; Paper, pencil 

In order to .detarminestove base size, each.group of Trainees 
(using the information provided in the introductoxy talk), is 
instructed to make a side-view drawing of the group's anticipated 
stove, showing size, shape, and- incorporating dimensions for toe 
space (4 cm) and haight. The finished height of a Lorena stove 
is approximately 75-90 cia. The top half of the stove, consisting 

tj 	 of Lorena layers, is npprximately 35-40 cm thick, and the bass, 
40-50 cm thick. 

The Trainer should consult with each group and discuss the impor
tance of having a plan/denign bWore beginningq, and should provide 
a ida3listic assessment of the group's design.. 

Each group measures, markg, and levels the stove base site in
 
accordance with their design. 

S 3. (Time: 1 hour) 

Groups of Trainact build a base (40-50 cm thick), using previously 
fabricated mud blocks. Bricks, concrete, soil-cement blocks, or 
mortared rocks may also be used as a perimeter of the stove site 
After applying mud mortar to the blocks, T'ainees fill in the 

* interior of the-perimneter with any material (e.g. soil, gravel, 
rubbla, rocks, or other awiailable solid. materialo), until the 
material is level with the blocks. It i.T important to make sure 
the fill material is complately compacte in ord!2r to avoid 
settling under the weight ot the stove.
 

http:Volunte.ra
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4. (15 minutes)
 

Trainees divide into two groups. One lists methods, arguments,
 
style of the PCV that both convince and impede the case for
 
building a stove; the other lists reasons (both spoken and not)
 
given by the woman for and against the adoption of a Lorena
 
stove.
 

5. (15 minutes'
 

Next, a general discussion occurs in which Trainees are asked to
 
share with the group what th4y think are the most important issues
 
to consider in introducing a stove into a villager's home.
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SESSIOM 5 
The Role of the Volunteer in Development
 

Time: 2 hours
 

will develop a definition for the term
 Objective: The Trainee 

"appropriate technology" by first examining criteria 

for appropriate
 

technology in the United States and, then, how those 
criteria might
 

be altered for lesser developed countries.
 

Ovetview: The Trainees write individual definitions of 
appropriate
 

technology, and then discuss the criteria for appropriate 
technology
 

in the United States. After reading two relevant p~pers, they
 

revise the criteria lists to include the concept 
of appropriate
 

technology in developing countries, then come to 
a consensus on a
 

new definition.
 

Suggated Resoutaee5: 

de Moll, Lane, and Gigi Coe, Stepping Stone6: Apppoptiate 

and Beyond, Shocken Books, N.Y. 1978. "ChangingTechnoZogy "New Values", Tom Bender,
Possibilities", Tom Bender, pp. 9-10; 

pp. 47-51; "Building with Mudbrick", Hassan Fathy, pp. 118-123.
 

CERES, "The Impact of Alien Technology: A Historical 
Perspective",
 

january-February 1979, pp. 29-33
 

CtiLtexi Sheet, (Attachment 11-5-B)
 

Matexiatz Needed: Newsprint, markers, pens and paper
 

Proceduxe
 

1. (15 minutes) Individually, the participants 
write on paper
 

their own definition of appropriate technology.
 

2. (20 minutes) In groups no larger than five, 
the participants
 

determine and list the major criteria of appropriate 
technology
 

in the United States.
 

3. (20 minutes) The participants are given the 
papers, "Changing
 

and ItNew Values" to read.
Possibilities" 


4. (15 minutes) The groups discuss how the definition 
of appro

priate technology may differ in the developing 
countries and
 

revise the criteria sheets accordingly.
 

The papers "Building from Mudbrick", "The Impact

5. (20 minutes.) 

of Alien Technology: A Historical Perspective", 

and the Criteria
 

Sheet are handed out to be read.
 

6. (3C minutes) Groups revise and write on newsprint 
a consensus
 

definition of appropriate technology paying special 
attention
 

to the following questions:
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Is the definition and/or criteria of appropriate technology
 
in the U.S. and the developing wmrld different? Why?
 

Is appropriate technology a political movement in the U.S.?
 
in the Third World?
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SESSION 6 
Stove Mass Construction./ Technical and Extension Skills 

Time: 6 hours 

Ove.i.ew: The Trainer leads the stove mass construction. demonstrating 
sifting and proper mixing of clay, sand, and water? as well as apply
ing layers of the mixture. At two points, the activity is inter
spersed with discussions about the acquisition of new skills as they 
relate to the introduction of technological innovation. 

P4tocedute.
 

1. (Time: 1 hour 30 minutes)
 

Intexim ObjetiZ: The Trainee will correctly mix water with
 
clay and sand (Lorena), and construct the stove mass so that
 
the stove top is level and there is no slumping.
 

Materials Needed: Sifter, sand, clay, water, boards (2"x6"),
 
trowel or machete.
 

" 
Participants should sift sand and clay through screen mesh,
 
then mix ingredients to correct proportions (use previously
 
explained Palm Test for the correct mixture). When the mix is
 
ready to use, it should be wet enough to'shine brightly when a
 
shovel is slid across it, yet dry enough to stand in a pile with
out much slumping.
 

Next., layers of mud should be built up, and each addition
 
smoothing into the rest of the layer. The sides should be built
 
straight up to ensure a level mixture at each layer, and should
 
be packed hard around the edges; layers of 5 to 10 cm at a time
 
are applied and allowed to dry before applying the next layer. 

Note: The Trainer should circulate among the groups to evaluate
 
the consistency of material, and to assess progress.
 

2. (Time: 30 minutes)
 

The Trainer begins with a brief (5minutes), talk on Lorena stove 
construction skills, contrasting them with those used in concrete
 
work, and emphasizing the differences (for example, Lorena stove 
construction ifivolves molding and packing,. and is easily carved;
 
concrete, usually poured, is not conducive to change once it is
 
set). As with mud blocks, the skills necessary require an under
standing and familiarity with the properties of sand and clay.
 

Trainees discuss their observations about working with a new
 
technology, focusing on the following questions:
 

How does it feel to work with unfamiliar tools, materials,
 
and techniques? 

http:Ove.i.ew
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skills
What are the similarities and differences in types of 

and that are necassaxy for
that you have previously acqured 
constructing a Lorena stove? 

con-
How does your experience or inonperienci-e with Loren 

with the new tachnoconfidencestruction skills affect your 
logy, and the manner in which you relate to your work 

group
 
If you feel uncomfortable
(roles and group interaction)?


.with the new technology, how does it affect your role in
 

the group?
 

3. (Time: 2 hours)
 

Trainees continue sifting, mixing and layering 
mud (see Procedure
 

#W). 

4. (Time: 5 minutes)
 

Trainer assembles groupz and gives a short talk 
about the impact
 

developing world,
 
of a new technology on the people 

of the 

stressing the importance of understanding and respecting 

tradi

tional ways, and of the universal difficulty 
in changing cus

tomary work habits and methods for new technologies.
 

.5. (Time: 2S minutes)
 

in group disctission participants generalize their 
oxperience of
 

working with Lorena stoves and hypothesize the 
way an individual 

in a developing country might react when introduced 
to a new 

technology. Discussion is stimulated by asking the Trainees: 

What have you learned about your group's reaction 
to work

that might be applicable in a 
ing with a new technology 

Peace Corps situationt
 

6. (Time: I hours 30 minutes) 

Trainees continua with sifting-, mixing and application of mix

ture until layers in the stove mass attain a height 
of 35-40 cm. 

They trim the mass and fill the holes, cut 
off overhanging lumps,
 

and add mixture where necessary. Finally, Trainees level the
 

surface by gently pulling back and forth with 
a wet board placed
 

on edge until the surface is flat and sioothi.
 

The Trainer should evaluate the consistency 
of the
 

Assessmentr 

mixture and the construction of the stove 

mass, making sure the
 

level and that there is no slumping on the sides of 
stove top is 

the stove..
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SESSION 7 
Women in Development
 

Time: 2 hours 15 minutes 

Objec ve: Through lectures, discussion, role-play, reading, and tho 
use of a Sex-role Pattern Analysis sheet, the Trained will examine 
and discuss individual expectations and observations concerning 
women's roles both in the U.S. and in developing countries. The
 
Trainee will also satisfactorily examine and discuss the potential
 
impact of Lorena stoves upon women in countries where Peace Corps
 
Volunteers serve.
 

Ovetview: This session provides the Trainees with an opportuinity to
 
examine culturally defined sex-role patterns and to look closely at
 
the potential impact that a new technology may exert upon women in
 
a traditional setting. First, the Trainer presents a briet tilk 
about cultural perceptions and filter.s, and hands out the Sex-role
 
Pattern Analysis sheet, instructing the Trainees to check what
 
"expected" behaviors might appear in a representative traditional
 
culture. Then the Trainers role-play a typical scene between a PCV
 
and a vLllage woman, based in part on the points mentioned in the
 
sheet. Trainees check observed behaviors and cues, and then discuss
 
their findings and conclusions about woman's roles in a traditional
 
society. The Trainer asks the participants to jot down expectations
 
and subsequent observations in the training community and compare
 
them with the analysis just completed. Finally, time is given to read
 
a short case study about the introduction of Lorena technology, and
 
discussion follows, emphasizing the impact that the innovation has
 
upon women.
 

Sugga4ted Reutcxeu: 

Wome.n in Devetopment: A VotuZnteex T a. ing .5ouce Book , Session 
2; "The Dilemma of Peasant Women: A View from a Village in
 
Yucatan" (Attachment I1-7-C); and "Sex-role Pattern Analysis"
 
(Attachment 1I-7-D) ACTION/P.C., OPTC 1979.
 

Evans, lanto, Loena OwneL BuiZt Stoveh, VIA, pp. 80-90. 

Boserup and Liljencrantz, i'nteg&at.on od Women in DeveZopent, 
U.N. Development Program, 1975.
 

Tinker, Irene, The AduveL4e Impae oJ DeveZopre nt on Women, Peace 
Corps Trainers Guide for Basic Health Training for All Volunteers,
 
OPTC 1978..
 

Rihani, May, VeveZopment a. IJ Women Matteted: An Annotated Bib-
Liogxaph with a Thi'd Woo*.d Foeuz, Overseas Development Council 
Paper #10,. 1978, Introduction.. 

http:i'nteg&at.on
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PJ eduAe 

Part One
 

1. (15 minutes) Introductory talk (the following talk is adapted
 
from the Women i.n evet.opment rta.iing RU oce Book) . 

Much of what we see or hear every day we are not aware of. We 
filter the stimuli we receive according to our culture and our 
setting. For example, we block out a certain amount of noise 
level in the city, because it is-stress-producingr;in an urban 
area we often avoid eye-contact, or do not greet strangers be
cause we are afraid, or it is not customary. Sometimes the 
stimuli get through our filters and register in our conscious 
awareness; such stimuli are called cues, and are cormon to all 
cultures. For example, green, red or yellow lights on a road. 
have a high probability of getting through; a long honking of a 
horn reaches us, and has a different meaning than short bursts; 
a ringing telephone almost always gets through, as does a 
different or sharp smell, or a surprising sound. However, what 
we see or hear in another culture often does not register in 
our awareness .mcause we are used to different cues, or don't 
recognize now cues. 

Sex-role patterns usually go unnoticed on both a conscious and
 
unconscious level with most people in our culture. The patterns 
are with us from birth, are usually unobtrusive and, in fact, 
are often expected and desired.- We began experiencing "mother
ing" by .ourmothers and, this role, while changing radically as
 
we grow up, remains the primary role of the female. All the sub
roles and behaviors which spring from that division of labor 
come to be strongly expected and desired as we move through life 
and out of our primary, familial relationships. Today, given the 
changing nature of the "woman's place" in society, it is even 
doubtful that most of us think much or have many feelings asso
ciated with such facts like: most secretaries and nurses are fe
male; women do most of the grocery shopping; for the same work, 
women are paid less than men generally.. That's the way it's been 
as long as we can remenber. Thus we still see traditional sex
role patterns acted out in modern, urban society.. If changing 
those patterns in a sophisticated, affluent and educated society 
has resulted in gradual, evolutionary progress, what should be 
expected of more traditional, less affluent societies? 

2. (20 minutes) The- Trainer hands out the Sex-role Pattern 
Analysis sheets, and. instructs: the Trainees in how to Uill them 
out. They are asked to check the kinds of cues or-behaviors they
might expect to find in a tmaditional setting overseas. The 
Trainer should advise- the participants that the listing may not 
be all inclusive, and some- additional information may be pertinent.
.Also, some itemas may not fit, since the checklist is intended to 
be.relevant to many cultures-. 
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3. (20 minutes) Two Trainers (or a Trainee and a Trainer) role
play a PCV and a village 	woman. The PCV has come to introduce 

to find out more about what the womana Lorena stove and hopes 
does. all day, her cooking habits and needs, and t.,hn she might 
be able to participate in designing and building a stove. The 
woman is busy shelling corn, sewing or doing some other task 
while the PCV is interviewing her. In the role-play, particular 
emphasis should be placed on the points raentioned in the Sex
role Pattern Analysis sheet, either through cues or actual dia
logue. During this time, the Trainees watch and listen carefully. 

4. (25 minutes) The Trainees check the observed/heard column 
on the ch.cklist, compare it with their expectations, and add
 
any comments or particular examples. They then join with 4-5
 
other people to discuss findings and conclusions about their
 
perceptions of women in a traditional setting. A reporter notes
 
any common conclusions.
 

5. (15 minutes) The entire group meets and tho reporters share
 
conclusions with all participants. The Trainer asks the group 
for suggestions as to what those observations indicate about 
the Trainees' perceptions regarding sex-roles and traditions, 
and asks how the Trainees felt about the observation and ensuing
 
discussion.
 

6. (5 minutes) The Trainer instructs the Trainees to observe
 
people in the local community, and in a different color ink, make
 
note of both expectations and observations concerning women's
 
roles, then compare those with the expectations/observations made
 
in this session. (This exercise will be discussed at the start
 
of the next Women in Devel9pment session.)
 

Part Two
 

Note: There may be a short break between the two parts..
 

1. (15 minutes) The Trainees read a short case study about the 
introduction of Lorena stove technology in Guatemala (pp. 80-90 
in Loxena Owner L4ait Stove). 

2.(20 minutes) The groups analyze the case study (either in
 
groups or as a whole), and then discuss the following questions:
 

What are the customs, practices, styles associated with cook
ing in the community? Is the height of the stove culturally
 
appropriate?
 

Does the stove design consider the type and size of fuel 
normally used, and the kind of food traditionally prepared?
 

Will the reduction in smoke alter pest control in houses 
with thatched roofs?
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How will a change in cooking device and procedurea affect 
the traditicnal work pattern of woman in the comunity? 

What aspects of a village woman's daily life would be 
directly affected by the introduction of z Lorena stove? 

3. Trainees are given the article "The Dilemma of Peasant Women:
 
A View from a Village in Yucatan" (Attachment II-7-C) to read
 
after the session. An optional activity can occur in the even
ing or sometime after the session: Trainees gather to discuss
 
the article and the issues it raises. If time allows, the dis
cussion may occur at the beginning of the next Women in Develop
ment session (Seh4ion 13).
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SESSION 8
 
Stove Top Design and Excavation / The Role of the Volunteer in
 

Development: Extension Methodology
 

TZme: 6 hours
 

OveZiew: The Trainer presents an introductory talk on the importance
 
of establishing design criteria for a stove top, taking into account
 
the different cooking customs and needs of different cultures. After
 
completing a top view drawing of their own stoves, and following a
 
discussion on extension techniques, led by the Trainer, the Trainees
 
practice the use of visual aids in comanication/extension work in
 
a role-play at their group's stove. Based on their designs, the
 
Trainees excavate the outlined potholes and connecting tunnels.
 

The session concludes with time to do assigned reading on Lorena
 
stoves and for following sessions in Volunteer in Development and
 
Health/Nutrition.
 

Suggaeszd Ru. xowe.4: 

Extension Methodology materials (1)Federal Extension Service,
 
U.S. Department of Agriculture, Educational Materials for
 
Extension Workers, and (2)World Neighbors in Action Communica
tion, Volume 10 #1E. 

Ptwcedu e 

Part One: Stove Top Design
 

Time: 1 hour
 

Materials Needed: Newsprint, Writing implements
 

1. (15 minutes) Using the blackboard or newsprint, the Trainer
 
introduces the session's activities by designing a hypothetical
 
stove top. It should meet the following design criteria: for
 
use by a right-handed cook, able to accommodate three cooking
 
vessels and a hot water producing pot, and include a one-way
 
tunnel system connecting all potholes.
 

2. (20 minutes) Trainees are asked to list on paper the design
 
criteria for a stove stop for the country in which they expect
 
to serve.
 

3. (25 minutes) Next, Trainees assemble in their stove groups
 
(groups were previously agreed upon by region of the world where
 
Trainees expect to be Volunteers), and are asked to produce a
 
top and side view drawing-of their stove top which reflects the
 
intended spacing of pots, size and need of potholes. The design
 
should also indicate the location of & firebox and tunnels.
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Part Two; Role of the Volunteer in Development: Extension Methodology
 

Time: 1 hour 30 minutes 

Intelti Ob]eZivZe: Given a description of a family's cooking customs 
and needs, the Trainee will make a top-view drawing of a stove which
 
is readily understandable by his or her peers (role-playing villagexs)
 
and which represents a design responsive to the cooking customs and
 
needs of the hypothetical family.
 

materials Needed: Newsprint, writing implements, pots, pans.
 

.1. (20 minutes) The Trainer begins with a short talr on extension 
skills, including a brief description of the differences between 
a method and result demonstration. Attachment ii-8-E: Extension 
Skills, is handed out to all Trainees, and the Trainer discusses 
each of the outlined points and asks that the Trainees take special 
note of Points #4, #5, #6. The Trainer invites questions.and dis
cussion on any of the material before continuing to the next
 
task.
 

2. (20 minutes) The Trainer explains the purpose of the activity 
(an exercise in role-playing and extension skills),. and Trainees
 
assemble into their groups at their newly built stove. Within
 
each group, one Trainee is the PCV, one role-plays a villager,
 
and another is an observer. The PCV is.to engage the villager
 
in conversation, introduce Lorena stoves, assess cooking needs
 
of his/her family, and through the use of newsprint, make a.paper
 
pattern of a stove top, showing a layout of the villager's.pots.
 

3. (20 minutes) Each group repeats Procedure #2, but with the
 
Trainees changing roles.
 

Note: The Trainer evaluates each Trainee's design utilizing the
 
following Assessment Checklist:
 

Is there proper spacing between holes?
 
Is there sufficient number of holes to meet needs?
 
Is there proper placement of damper slots?
 
Is there enough space between holes and sides of stove?
 

4. (10 minutes) Each group, using Attachment 11-8-F:. Extension 
Chart., evaluates the performance of the PCV and discusses ob
servations regarding the Trainee's ability to co'nmicate and 
use visuals effectively.. 

5. (10 minutes) Each group repeats Procedure #4.. 

6. (10 minutes) All groups assemble to.share,what they learned 
'from this experience and hbw they might.apply 'thediscussion. of 
extension techniques/communication to the Training Program, and 
to their future role as extensionists. The Trainer summarizes 
key points and emphasizes the role of the Volunteer in develop
ment as an.extensionist/facilitator and the importance of good
 
communication skills.
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Part Three: Stove Excavation
 

Time: 1 hour 45 minutes
 

Spoon, trowel, pots, pans
Materials Needed: 


Each stove group, using previously made drawings,
1. (25 minutes) 

lightly places pots on stqve top and marks potholes and tunnel
 

system, showing location of-firebox, dampers, and chimney. (There
 

should be no less than 10 cm between potholes and at least 10 cm
 

between potholes and the edge of the stove; see pp. 33-34 in
 
tor recommended distance& and stove
LoLena Ownex Suit Stovu 


top design).
 

2. (1 hour 20 minutes) Trainees excavate mud from the firebox,
 
(See Loxena
tunnels, and potholes, keeping cutting tools wet. 


pp. 35-39 for more detailed information on
Ownr SuiZt Stove 

carving and excavations.)
 

Part Four: Clean up
 

Time: 15 minutes 

Trainees organize themselves to clean up the working areas, 
and
 

clean tools as necessary.
 

Part Five: Reading
 

Time: 30 minutes
 

Trainees are provided with reading time.
 



:2, 
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SESSION 9
 
The Volunteer in Development: International Development - The
 
Grein Revolution: Successes and Failures
 

IA~m¢: 3 hours (held on two successive days) 

Objiec Le. The Participants will demonstrate an understanding
 
of development strategies based on high level technology transfer
 
such as the Green Revolution.
 

O...itz ie: Based on the readings, the participants will identify and 
investigate the major issues' surrounding the successes and failures 
of the Green Revolution. in the form of a debate, they will prepare
 
and present arguments both supporting and criticizing the planning
 
and implementation if the Green Revolution strategy and will propose
 
alteznative solutions.
 

Changes in Rice Faning in Se-e ated AIta, o6 AaZa, International 
Rice Research Institute, Los Banos, Philipp.nes, 1975
 

Warpeha, iaul, PeA.eption.6 o6 Technoto~g: A Study o6 the ItZ,,n 
P'tject, NT7S, Waskhington, D.C. 1.979; Introduction. 

Gussow. Joan Dye, The Fe _e&ng Web, 'Genetic Improvement of Crop 
Foods", Norman Borlaug, 1978, pp. 395-399. 

Franke, Richard, !atuaat HiLtoay, "Miracle Seeds and Shattered
 
Dreams in Java", 83(4) 10-12, Jan. 1974.
 

Brush, Stephen, Nadttat H.,stoxy, "Farming the Edge of the Andes", 
86 (5) 32+, May 1977. 

Sowing the GAeen RZvo.vution, The International Institute of 
Tropical Agricultu-ce, Xbodan, ligeria., 1970. 

Rodale.; Rohert, agnic Getdez.Lg and FAmZnig, 'The Greening 
of the Green Revolution", 23(7):34-40, July 1976. 

Lappe, francis Moore and Joseph Collins, Food Fi.,, Balentine: 
NY, 1978, revised edition, pp. 121-177. 

Part One
 

Time- 1 hour
 

1. (5.minutes) The facilitator makes introductory remarks on the
 
patterns of high technology transfer in.International Develop
ment (reference: Introduction from Warpeha, 1979).
 

2. (10 minutes) The facilitator explains the debate procedures
 
(see Part t1wo-2) and the roles of the group members.
 

http:Getdez.Lg


148
 

one
3. (25 minutes) The participants divide into three groups: 

takes the role svuppor'cing thQ Green Revolution; the second,
 
against; and the third arrives at possible strategies for im
plementing alternative agricultural development programs which
 
would better address the a;eds of developing countries. These
 
three groups prepare for the following day's sessions by
 
assigning roles among their members for presenting their cases 
and strategies. At this time the readings on the Green Revolu
tion (in Su.ggezt.d Rouaaao) are made available tn the group 
members.
 

4. (20 minutes) Reading.
 

Part Two
 

Time: 2 hours
 

1. (5 minutes) The Trainer reviews debate procedures and ground
rules.
 

2. (5minutes) Groups #1 and #2 Debate. Each group delivers a
 
brief (2h minute) statement of their position.
 

3. (10 minutes) Each group expands their position (5minutes),
 
stating facts and supporting evidence.
 

4. (10 minutes) Each group has 5 mintites to ask the other groop
 
questions.
 

5. (10 minutes) There is open questioning.
 

6. (10 minutes) Final simation -. Each group takes 5 minutes to
 

make a final statement of their position.
 

7. (15 minutes) Group #3 de-livers their ideas on.concrete steps
 
that could be taken to develop appropriate strategies as alterna
tives to the Green Revolution.
 

8. (25 minutes) A general discussion finalize; the session.
 

9. (30 minutes) Individual readincl time is. provided. for Jie 
followinq articles: 

Wade, Nicolas, Sah.. n V augh.t:. No, VVZt,'tqy 6o WeZ;ten Aid 

Ehrlich,. Paul, and John Holdren, "8,000 ,000',000 Peapte? We'.U 
Neve.4 Get The-e". 

Note: Bibliographical dat& for tie two articles, appears. on 
page 151. 
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SESSION 1o
 
Stove Excavation, Finishing, Firing / Reading
 

Time: 2 hours
 

OvekLiZe: Trainer leads hands-on workshop (continued from 
the 8th
 

session), completing stove excavation and finishing, as well as
 
Time is allowed at
practicing stove firing and damper operation. 


the end of the session for readings on combustion and chimneys.
 

. 
PrLo edute 

Time: 1 hour 45 minutes
 

Materials Needed: Scrap sheelmetal, tin snips, and chimney 
pipe.
 

Trainees continue with the excavation of mud
1. (30 minutes) 

from the firebox, funnels, chimney hole, and potholes, paying
 

the shaping of potholes to
close attention to the following: 

assure snug fitting pots; the creation of mounds at the bottom
 

of potholes to enhance quick and even heating of pots, the shape
 

of the firebox and firebox opening; and the depth of the chimney
 

cm lower than the chimney inlet tunnel). For more dehole (8 
 wt Stouv6.
tailed information see pp. 35-41 in Loxena Own Suiv 


2. (15 minutes) Participants construct damper doors using scrap
 

sheetmetal. First, the corners of the dampers are cut and handle
 
(See pp.
is made, either rolled, or from two pieces of wood. 


42-43 in Lioena Ownex Buit Stove4.)
 

3. (10 minutes) Then the chimney pipe is installed (e.g. metal,
 
It should be 4 cm in diameter and should exbamboo, or clay). 


tend higher than the top of the roof.
 

4. (30 minutes) The finishing details on.the stove are completed,
 

any remaining holes or cracks are filled, and all surfaces are
 

The edges of the stove should be rounded or leveled.
smoothed. 


5. (25 minutes) Note: The first fire should be held off for 2 weeks
 
until the stove is quite dry. However, a small kindling fire just
 
inside the firebox can be started after the chimney is instal] d,
 
pots are placed in all the holes, and the dampers are opened.
 
The Trainees are encouraged at this point to close and
 
open dampers to experience how combustion takes place and how
 

the air flows through the tunnels. It should be noted that with
 

new stoves-, a lot of steam and smoke is to be expected-, due to
 

the wet Lorena and incompletely burned gases.
 

6. (10 minutes) Time is provided so that Trainees may read pp.
 

44-50 in Lotena Owne, Buitt Stoveh to better understand firing
 
(There will be practical
and cooking, using a Lorena stove. 


exnarience durina later Health/Nutrition sessions.)
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SESSION 11 
International Development: Environmental Impact
 

Time: 2 hours 

Gbjective: The participants will gain and demonstrate. an understand
ing of the ways in which overpopulation and misdirected development
 
projects have -.d an adverse impact on the environment, inclnding the 
effects of rap.. deforeitation and a resultant scarcity of firewood0 

Oveuiiew: Based on the assigned readings, the Trainees discuss glo
bal environmental issues, concentrating on the environmental impact
 
of development strategies, population, and the firewood crisis and 
its relationship to Lorena stove technology. 

SULgge.6te.d Re.owu,.x.: 

Wade, Nicholas, SCIENCE, "Sahelian Drought: No Victory for Western
 
Aid", 185:234-237, 19 July, 1974. Also in 7he Fieding Web,
 
pp. 360-364.
 

Ehrlich, Paul, and John P. Holdren, Ve etopment Fo4Lum, "8,000,000, 
000 People? We'll Never Get There", April 1976. Also in The 
Feeding Web, pp. 35-38. 

Eckholm, .Erik, The Ohex Enetgy CU.6/: Fixewood, Worldwatch Paper
 
#1, 1976 (The Worldwatch Institute, Washington, D.C.)
 

Note: Participants will have read, "Sahelian Drought: No Victory for
 
Western Aid" and "8,000,000,000 People? We'll Never Get There*, assign
ed during the previous session on International Development.
 

Proceduwi. 

1. (15 minutes) Individuals record on paper what.they consider to
 
be the five main environmental concerns addressed by the readings.
 

2. (30 minutes) In groups of 3-5, the participants share their
 
observations and by group consensus ran~k the relative im
portance of the points and discuss ways in which development 
programs can deal with them. 

3. (30 minutes) The article, The Othex Ene gy CUiAi: FiZewood, 
is distributed and read by the participants. 

4. (45 minutes) The facilitator leads.a group discussion based on
 

the following questions:
 

What additional issues.are brought up by the article?
 

What are some ways 1hat PCVs can assist people to become
 
aware of environmental. deterioration?
 

Previous Page Balnk 
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Can wood-conserving stoves realistically lower the demand
 
for firewood and limit deforestation?
 

Is overpopulation the key problem behind environmental
 
catastrophe?
 

Note: At this stage, each group of 2-3 Trainees has built one
 
To assure a greater proficiency in Lorena stove con-'
 stove. 


struction, it is strongly recommended that Trainees reat the
 
process; as with any new technology, one needs continued practice to
 

Since Lorena stoves
understand both the process and operation. 

will be introduced to villagers for use in the home, it is
 
beneficial, whenever possible, to help the Trainees gain confi

dence in working with the technology before going to a Peace Corps
 

site.
 

The format for building stoves a second time may vary according 

to the Training Program. Depending on the needs of Trainees and 

time available in the program, the following options can be 
exercised:
 

A. The second stove may be completely built anew, beginhing
 
with the base construction, including new clay and sand for
 
mixing.
 

B. After removing the Lorena mass, the second stove may be 
built from the original base or floor, using the same mix
 
or mixing anew.
 

C. The tunnels and potholes can be caved in, requiring the
 
stove mass to once again be excavated and carved. This
 
option requires the minimum amount of work possible for the
 
Trainees to complete and still gain valuable experience..
 

at
In.the Farallones Training Programe we have chosen Format B; 

least one group builds the second stove from the original base
 

In any.
and another from the floor using the same Lorena mix. 

format, at least one of the original stoves should be left for
 
health/nutrition classes to provide continued experience in
 
using and becoming comfortable with the technology. In addition,
 
the rer"ining stove may develop cracks as it dries, affording the
 

an imopportunity for Trainees to analyze and repair faults 

portant component in building stoves.
 

In the following sessions, Trainees should take turns each day 
in being the PCV during hands-on work, assuming the responsibility 
for coordinating amd communicating the activities of the work 

The ons or two other Trainees should role-play villagers,
session. 

and be encouraged to ask questions of the PCV about 411 aspects of
 
the construction process. Time is alloted at the end of each day
 
for feedback from peers and an evaluation of the Trainee's skills
 
an an extension agent/facilitator.
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SESSION 12 
Construction of Second Stove Block
 

Time: 2 hours 

Ovtview: Trainees bagin the construction process for a second Lorena 
stove by disassembling at least two stoves to be built anew. The
 
building of a second stove starts in this session and continues
 
through a number of subsequent sessions.
 

Pxoo ed xe 

1. (45 minutes)
 

Trainees choose at least two stoves to dismantle, keeping the
 
Lorena mix apart from the stove base and rubble, which in the
 
case of one stove, should be removed from the area.
 

2. (1 hour)
 

Trainees begin the construction of at least two new Lorena stoves:
 
one through building the stove mass on an existing stove base,
 
using the same mix; and the other directly from the floor, in
 
which case the ground/floor must be level before construction
 
begins. For further details on the construction process for layer
ing of the stove mass, see Sus.ion 6, page 137.
 

3. (15 minutes) Stove groups decide who will be the PCV during
 
each of the following hands-on sessions, and how they see that
 
role being implemented in their particular group.
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SESSION 13 
Women in Development
 

TZme: 2 hou:s
 

Objective: The Trainee will identify and examine male and female
 
characteristics that suggest sex-role stereotypes, and will develop
 
a future image of more equitable relationships and social structures.
 

Oveuview: The Trainees participate in a discussion and exercise 
during which they explore values regarding male and female character
istics and examine tle stereotypes that may be implied by those 
designations. The Trainees then describe skills that bbth men and 
women need to participate fully in personal, family, community and 
national development. Ideas are then shared, and the Trainees 
develop an image of what relationships and social structures should 
resemble in a more equitable society. 

Suggeted Ruouoer,: 

Jedlicka, Allen, The TxanAieJ oJ Technotogy to Women: Some rz6ae4
 
to Con6idex, Peace Corps Programming and Training Journal Vol. 4, #6.
 

Women in VeveZopment: A Voltnteet T'a.a.ning Rezouwce Book, ACTION/
 
Peace-Corps, OPTC, 1979..
 

Attachment 11-13-H : Worksheet
 

MatetiaAZ Needed: Chalkboard or newsprint, markers, pens, tape.
 

Note: This session is adapted, in its entirety, from Women in Veve-

Zopment: A Votuntee' Ttaining Re6ouxce Book. For a more complete
 

of this session, please consult Session 3, pp. 28-33 in WID.
 

Ptocedae
 

1. (10 minutes) The Trainer reviews .the objective and presents an
 
agenda for the session. A few comments about.the purpose of the
 
session might be:
 

We can all benefit from understanding the differentiations
 
we make regarding male and female characteristics, es
pecially those that point to sex-role stereotyping. In
 
order to think about how things might be in the future,
 
it is helpful to examine how we see reality now, and then
 
go on to visualize what we would hope to see later. This
 
session will. focus on some recent research, and then move
 
to looking at developing a vision of the future.
 

(Additional comments may be found in the-Women in Vevetop
ment resource manual.)
 

2. (15 minutes) Attachment 11-13-H : Torksheet, is distributed;
 
the Trainer begins a list on newsprint, in view of all of the partici
pantE, after asking for reactions to the question, "Give me 10
 
characteristics of mentally healthy or well-adjusted men in our
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society." (Room should be left for two other columns, or extra
 
newsprint should be posted.) The Trainer should encourage short
 
and quick responses. As thii public list is filled in, Trainees
 
should be encouraged to fill in the appropriate columns on the
 
Worksheets for future reference. Ne:!,t, the Trainer asks for a
 
list of ten characteristics of mentally-healthy or well-adjusted
 
women in our society, and the listing is repeated onto the
 
Worksheets. Finally, a list is generated of 10 characteristics
 
of a mentally healthy pe4on.
 

3. (15 minutes) The Trainer explains that the exercise resembles
 
research done in the early .1970's,and asks t'l Tr Thineaa,
 
"Given these lists, what do you think the researchers concluded?"
 
The group should interpret the lists (the lists may not mirror
 
research findings but the study results should still be gJven).
 
If the group cannot generate a conclusion, the Trainer should
 
provide one.
 

The study results showed that there were "male" descriptors and
 
"female" descriptors, which reinforced their theory that in the
 
U.S. males and females are seen stereotypically, and that certain
 
behaviors are only appropriate for one or the other. Some specific
 
characteristics given are:
 

Males are: strong, ambitious, successfu.l, goal-oriented,
 
rational, independent, aggressive.
 

Females are: nurturing, motherly, emotional, nice, dependable,
 
attractive, soft.
 

Person is: strong, independent, has a sense of humor, attrac
tive, successful.
 

The study concluded that:
 

There is a high correlation between the list of "tmen" and 
"person", axd a low correlation between "women" and "person". 
A woman who moves to traits of mentally healthy: person.is 
often l.abeleed "acting like a man" - a put-down. to many 
women. Men get punished or put-down when they work to 
balance their emotional and rational sides.
 

4. (5 minutes) The following points are then raised:
 

When we speak of -women in direlopment"' we are creating an 
expectation of a community where both women and men can
 
develop the richness of their person -both the emotional
 
and rational, both the independent and the.collaborative.
 

To speak of women in. development is to affirm that women 
should participate in decisions which affect their lives_
 
and family; it is to suggest that men will benefit by
 
collaboratin with their wives', daughters and sisters.
 

However, we must recognize that different people's
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perceptions of "ideals" --especially in different cultures-
may differ from our own.
 

5. (10 minutes) Trainees should group into pairs, and then half
 
the pairs are given one task, and the other half a different one.
 

Task A: Describe what skills women will need to possess
 
in order to participate fully in personal/family/community/
 
national development.
 

Task B: Describe what skills men will need.to possess in
 
order to participate fully in personal/famiy/community/
 
national development.
 

6. (10 minutes) Trainees are given time to write notes in the
 
appropriate column of their worksheet.
 

7. (20 minutes) A pair working on "men" joins with a pair dis
cussing "women". They share ideas and develop an image of what
 
relationships and social structures would be like if the setting
 
were more equitable. (Groups should be encouraged to fantasize
 

ideal situations; however,if this is difficult, they may describe
 
values, characteristics and skills men and women should share to
 
participate more equally in development.) During this procedure,
 
a reporter should be selected to inform the larger group of the
 
image developed in the quartet.
 

8. (25 minutes) Each report is given, and should be limited to
 
3-4 minutes. Any comments or insights about the group process
 
may be discussed at this time.
 

9. (10 minutes) The Trainer requests that the Trainees review
 
their worksheets and think about what they have learned in this
 
session. If there are any insights or feelings that the Trainees
 
want to share, these should be encouraged. The Jedlicka article
 
may be reproduced and handed out at the end of the session for
 
further perspective.
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SESSION 14
 
Stove Mass Construction and Design / Volunteer in Development2
 
Extension Skills
 

Tie: 4 hours
 

Oveu vew: Trainees assemble into stove groups with one Trainee role
playing as PCV for the entire session. Groups continue constructing
 
their second stove - building the stove mass and designing the
 
stove top - with the PCV coordinating the activities as an exercise
 
in practicing communication skills. The session concludes with feed
back and evaluation of the PCV as an extensionist/facilitator.
 

PjLocduxe 

1. (2 hours 30 minutes)
 

Trainees continue layering Lorena mix, making sure to pack each
 
layer well and smooth the surface. For further details on the
 
process, see Sezzion 6, page 137.
 

2. (1 hour)
 

The Trainee, role-playing a PCV, in consultation with the other 
two Trainees (villagers), considers taie design criteria for the 
stove top based on asking questions and assessing the villagers' 
needs. The PCV, positioning pots on the stove top, tries many 
different combinations for use of the pots until the group, by 
consensus, selects a pattern upon which all. agree. The group 
outlines the position of the pots and connecting tunnels, as 
well as the location of the damper slots, chimney pipe, and 
firebox. 

3. (30 minutes)
 

Concluding the session, the Trainees, in each of their stove
 
groups, evaluate the performance of the PCV in the use of edu
cation and communication skills. Feedback should include the
 
PCV's ability to demonstrate clearly and succinctly the tasks
 
at hand, and should examine the P('Vs consultative skills in
 
listening, attending, responding, and counseling of fellow
 
Trainees. In addition, it is helpful for the PCV to communi
cate personal feelings about having the responsibility of train
ing others and searching for the fine line between active and
 
passive teaching.
 

Preo mPcacl_ Blank 
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SESSION 15 
Custom and Food
 

Trme: 2 hours 10 minutes
 

Objective: Through discussion, questionnaire and comparison with 
other's views, the Trainee will demonstrate an understanding of the
 
customs and values associated with food that appear throughout the
 
world.
 

Ovutvew: The-Trainer presents a brief talk on the ways in which
 
people categorize food, and distributes a short article on "foodways".
 
The Trainees are given a pr-test to determine theiz knowledge about
 
customs and beliefs concerning food, which is then discussed. Each
 
Trainee administers a focdways questionnaire to two people, and then 
discusses the interviews with others in the training group. Another 
short talk is interspersed, this time about food classification sys
tems and the traditional ways in which nutritional needs are met
 
throughout the world. The Trainees examine their own concepts about
 
food in the-U.S, and generate a list of favorite foods that they
 
categorize according to customary food classificatiods.
 

Suggeted Re .ioo~c e: 

Handout: Jelliffe, Derrick, "Custom and Food", in Chizd Nut0i4 on 
in Veveop.,ng ConttiaZe, AID, 1963. 

Katz, Deborah, et.al., Food: Whete Nutt4.,ton, Po.2Zi.4 and Cautute
 
Meet, Center for Science in the Public Interest, 1976 (pp. 8-10
 
"Foodways")
 

Gussow, Joan C., ed. The Feeding Web, "Issues in Nutritional 
Ecology" pp. 209-210;122-125; 219-225; Bull Publications, 1978.
 

Goldman, Laura, Peu.peativeh o6 Satance: A Study o6 T4ad.&tiontz 
Hetedh P cti~au in Ituman, EcuadoA 

Attachment II-15-I : Pre-test
 

PAttachment II-15-J : Food Custom Questionnaire
 

to MateA'aA Needed: Chalkboard or newsprint, markets, pens, and paper. 
0s Ptocdute 

1. (10 minutes) Introductory talk: The Trainer presents the agenda
 
for the session (refer to procedures), and identifies-the concept
 
of foodways: the societal patterning of food consumption. It
 
should be mentioned that seldom do people utilize all food sources
 
available to them; although nutrients may be in good supply,
 
custom dictates what is and what is not considered edible.
 

=
2. (10 minutes) Reading of "Foodways article (pp. 8-10 in Food:
 
Whohro MlutpdtIn- P0Ziti0A axnd C±ut~ Meet). 
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3. (15 minutes) The pre-test (Attachment 11.-15-r ) is distributed
 
and the Trainees fill in true or false for concepts and facts,
 
then answer yes or no to those questions concerning food values.
 

4. (15 minutes) Trainees discuss their answers with 2 or 3 others
 
in the group, focusing on different values that may appear. (The
 
Trainer may post the correct answers to the questions concerning
 
facts and concepts on newsprint or a chalkboard. The pre-test may
 
be collected.)
 

5. (40 minutes) The food custom questionnaire (Attachment II-15-J)
 
is distributed and the Trainees are instructed to administer it
 
to two people, then discuss their interviews with two people they
 
did not question. (The Trainer may collect the questionnaires.)
 

6. (20 minutes, A talk is given by the Trainer on the food classi
fications in "Food Custom Questionnaire"- and the various cate
gories should be jotted down on a sheet of newsprint or an a
 
chalkboard: e.g. cultural super foods, physiological group foods,
 
prestige foods, sympathetic magic foods. Examples are given for
 
each category, using traditional societies as well as for U.S.
 
(e.g. cultural super food: corn, wheat, millet; prestige foods:
 
guinea pig, sirloin steak, eggs, etc.) (Tha Trainer may refer to
 
Recommended RuZoau . for more information.) At the end of the
 
talk, the Jelliffe article is distributed.
 

7. (20 minutes) The Trainees brainstorm a list of 10 favorite
 
foods in childhood, and the ten favorite foods now. They then
 
categorize them as to the type of food they represent in the
 
Jelliffe good classification list. (This exercise may be done in
 
pairs to faciliate the generation of the list.) The Trainees
 
save the lists, which will be used in the next Health/Nutrition
 
session.
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SESSION 16 
The Volunteer in Development.: Promoting a New Technology
 

Tme: 2 hours
 

ObjectZv: The Trainee will develop extension/communication skills
 
during a role-,.ay exercise that emphasizes a community needs assess
ment and a discussion, with villagers (role-played by peers), of the
 
benefits and drawbacks of Lorena stove technology.
 

OvexvLew: The following session is designed to provide Trainees some
 
experience in promoting a new technology - Lorena stoves - to their
 
fellow Trainees. Some Trainees role-play PCVs and others, villagers.
 
Each participant is given an information sheet listing the advan
tages and disadvantages of Lorena stoves. The role of the PCV is
 
to focus on an assessment of the needs of the villager and family,
 
and then to convince the villager of the value of having a Lorena
 
stove. In convincing the villager, the PCV provides an explanation
 
of the construction and operation process, and of the various health,
 
economic, and environmental benefits of using the stove.
 

PMo edue
 

1. (20 minutes) The Trainer introduces the activity with an ex
planation of the exercise. Five Trainees are asked to volunteer
 
to role-play PCVs, and are then asked to leave the room and
 
examine Attachment 11-16- K: Advantages of the Lorena Stove.
 
Meanwhile, the Trainer distributes Attachment 11-16- L: Disad
vantages of the Lorena Stove, and asks the remaining Trainees
 
to study it, then volunteer to rolb-play villagers. One by one,
 
the five Trainees are called back and, interacting with "villa
gers", assess their needs, introduce the concept of a new techno
logy, including various health, economic, and environmental con
siderations, and then convince the villagers of the value of
 
having a Lorena stove. If successful in convincing the villagers,
 
the PCV then explains the construction and operation process.
 

2. (1 hour) One at a time, PCVs meet villagers and promote
 
Lorena stove technology. The Trainees not directly participating
 
in the encounter are asked to jot down observations on both the
 
substance of the exchanges (for later discussion) and on the
 
style of the PCV in introducing and explaining Lorena stoves.
 

3. (30 minutes) All the Trainees assemble for a discussion of
 
the following:
 

Any observations made during the role-play that need clari
fication (e.g. health issues, economics, and socic-cultural
 
factors, etc.), to PCVs on their performance, and on their
 
style in communicating the advantages of a stove, and edu
cating the villager as to how the stove is constructed and
 
operated.
 

Trainees who role-played a PCV should be encouraged to share
 
personal feelings about the experience with the rest of
 
the group.
 

http:role-,.ay
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4. (10 minutes) Led by the Trainer, the group then sumarizes
 
what they learned from the exercise, especially concerning the
 
introduction of a new technology and the importance of under
standing the cross-cultural context. The Trainer elicits
 
suggestions from the group and list3 on newsprint what the
 
Trainees say they have learned that can be applied to their role
 
as development workers.
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SESSION 17
 
Stove Mass Excavation / Extension Skills
 

TimZe: 2 hours 

OvekiLeuw: Trainees, in small groups, continue working on their second
 

stove by excavating the stove mass, according to design criteria esta

blished in S'o_6.Zol 14. Again, each group has a designated PCV for 

the hands'-on work, with feedback provided by group members at the 

end of the session on the PCV's extension skills.
 

PocedatJe.5 

l. (1 nour 30 minutes) Trainees excavate firebox, tunnels, pot

holes and carve damper slots. For details, see Se£.ion 10 (Con

struction of first stove).
 

roups evaluate
2. (30 minutes) Trainees in each of the small 

the performance of the PCV, including the use of education and
 

In addition, the PCV should communicate
cvmnunication skills. 

any feelings about training others and coordinating the
 
activitie s. 
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SESSION 18 
Basic Nutrition
 

Time: 2 hours 15 minutes.- 2 hours 40 minutes
 

Objective: The Trainee will become familiar with the basic nutritional
 
needs of people, and will correctly identify sources of nutrients in
 
a variety of diets, both in the U.S. and in host country situations.
 
Based on this knowledge, the Trainee will suggest methods and strate
gies to address basic nutritional concerns that might be applied
 
during Peace Corps service.
 

OvevZroi: After reviewing materials abnut.foods and essential nutri
ents, the Trainees identify soun'ces of nutrients in their lists of 
favorite foods compiled during .Suion 7.5, then compare their findings 
with others in the group. They examine their recent diets and evaluate
 
nutritional values and deficiencs-E, filling in the first day of a four
day diary. Using case studies, the Tainees then recommend
 
strategies for meeting nutritional needs in a variety of situations.
 

S-gge4ted RReo,x e: 

Handout: Charts A and B pp 114-11.5 in Ogantc GoaAdening, July
 
1979, Rodale Press, Inc.
 

Katz, Deborah, et.al., Food: W&hvv Nv.Ltion, PoLZti~c and Cuzt-xe. 
Meet, Center for Science in the Public Interest, 1976; pp. 30-41; 
46-48; 53-54; 85-86; 89-90. 

Shack, Kathryn, ed., Teaching .atZtion in Vuetoping Count4iZe,
 
Meals for Millions Foundation, 1977; pp. 114-123.
 

Lappe, Francis Moore, DZet 60o a SmatZ PZdnet, Ballantine Books, 1975.
 

Jelliffe, Derrick,"The Hum.an Diet" in Chitd Nut noZn Vevop
ing Counti.Z6, AID, 1969 (available from Superindendent of Docu
ments, U.S.G.PO)
 

Brownlee, Ann, Commaunity, Ce.Aut, and CaAe, pp.190-195
 

Werner, David, Whexe Thets i o ljOtot, pp. 107-130.
 

Attachment 11-18- M: A rour Day Food Diary, adapted from Center
 
for Science in the Public I'itterest-


Attachment II-18-N : Problem solving in Nutrition: selected case
 
studies.
 

Attachment 11-18- 0: Plant protein complementary chart.
 

Attachment.IZ-13- P : The Food Scquare..
 

MatexeaZ6 Needed: Chalkboard or newsprint, pens and paper.
 

Previous Page Bln 

http:U.S.G.PO
http:Counti.Z6


Pxo cedaae
 

1. (25 minutes) The Trainer distributes handout. "Fo ds and 
Essential Nutrients" from Food: Whe.e NLLt.t on, Polct4 and 
Ca.ttuxe Me.et, pp. 30-41, and allows time for rqading. (This pro
cedure may be omitted if the Trainees are provided with time'to 
read before this session. However, it is a good idea to review 
the article, ask for questions,. and find out if the Trainees 
have read it.) 

2. (20 minutes) The Trainer may give a brief talk on nutrient 
classification that ircludes the following illustration: 

There is a division (as illustrated in the game of 20 qaes
tions), among animal, vegetable (plant) and mineral sources,
 
and such divisions may help explain the nutrients necessary
 
to all htumans. Foods that come from animals and plants are
 
sources of proteins, vitamins, fiber, fats, carbohydrates,
 
and water; minerals provide a number of nutrients, like iron,
 
phosphor-as, calcium and other trace elements that are crucial
 
to good health.
 

The Trainer makes three columns: plant, animal, mineral, and
 
on. the left lists some basic nutrients: proteins, vitamins, 
etc. Trainees are asked to list some foods from each source
 
that are known fora particular nutrient (e.g. potatoes,
 
carbohydrate, from plant source; steak, protein, from animal
 
source). In summary, the Trainer mentions that nutrients come
 
from many sources, and there are many ways to receive the
 
basic nutrienzs.
 

Note: This exercise is optional, and may be omitted if there is
 
not sufficient time. The information is also presented in other
 
exercises and readings.
 

3. (10 minutes) The Trainer distributes Attachment II-18- : 
Plant protein complementary chart, and Attachment 11-18- 1: The 
Food Square. The Trainees review the charts with the Trainer. 

4. (30 minutes) Note: While the Trainees are completing the 
written part of this exercise, the Trainer should post sheets of 
newsprint on which have been written categories of nutrients, 
e.g. protein, carbohydrates', etc..
 

Using the favorite foods lists. (from Sesz4on I5) the. Trainees 
identify primary nutrients in each food. Then they talk to others 
and look at foods included on other peoplellists.. When they 
find a food in common with someone-, that. food,.according to its 
primary nutrient,, is listed on the appropriate sheet of newsprint. 
After 20 minutes, the.activity should stop., an&.people should 
circulate and look at the lists.. Questions for thought are: 
What nutrients seem to appear the most in "favorite". foods? What 
nutrientz ha&a not been identified-on the newsprint? What did you. 
find out about people'. food- preferences?, Are "favorite" foods 
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usually nutritiova? Have food preferences in the group changed
 
in nutritional value since childhood?
 

5. (20 minutes) Attachment I1-18-M : Four-Day Food Diary is
 
distributed, and in pairs, the Trainees discuss the day's (or
 
yesterday's) diet. They help uc.e another fill in the first day
 
of the diary, and are instructed to maintain the diary for the
 
next three days. (It is helpful to record the Four Day Food
 
Diary again at the end of training to measure any differences
 
or improvements in the diet.)
 

6. (45 minutes) Note: Groups for this exercise may be formed by
 
asking that pairs of Trainees join so that there are four people.
 

Each group receives Attachment II-18-N : Problem solving in
 
nutrition, containing a nutritional problem in case study form.
 
A recorder should be named in each group, ind after 5-10 minutes
 
of working on the case study, each group neports to the rest of
 
the Trainees, presenting the problem and a viable strategy
 
for improving nutrition in that particular situation.
 

Optional exercises: A dart board may be constructed, using
 
nutrients, or examples of sources of nutrients within the cir
cles (e.g. protein in the center, energy foods in the second
 
circle...) Game variations include making a balanced meal by
 
hitting certain foods or nutrients, choosing all of one category,
 
aiming for foods that are only plant or animal in origin, or
 
foods specific to certain areas of the world.
 

Nutrient charts may be made as part of an extension/education
 
session and posted throughout the Training Program.
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SESSIOI 19 
Stove Finishing and Firing / Stove Cooking Preparation / Reading 

Time: 6 hours
 

Ovevew: During thIs session, Trainees finish their second stove and 
practice igniting and regulating the fire Again, within each group,-

one Trainee is designated as the PCV for the hands-on activity. Time 
is provided at the end of the session for preparation and organiza
tion before the following days Lorena cooking class. The remaining 
time is utilized Zor reading assignments. 

P4 cedwue 

1. (1 hour)
 

The Trainees, in approximately 40 minutes, construct damper doors
 
using scrap sheetmetal; the corners of the dampers should be cnt
 
and either a rolled handle or one from pieces of wood is made.
 
Care should be taken to install the dampers so that the edges of
 
the slis are not pulled away.
 

Then the participants install a chimney pipe (of metal, bamboo,
 
or clay) that is 4" in diameter and extends higher th=n the top
 
of the roof. ror the first firing, however, a short section of
 
pipe may be used.
 

2. (1 hour)
 

The Trainees complete finishing details on the stove, filling re
maining holes or cracks and smoothing all surfaces. Then the edge
 
of the stove is rounded or leveled.
 

At the end of the work time, the Trainer speaks to each group
 
separately about the option of varnishing or painting a stove,.
 
and the importance of aesthetics in a village home.
 

3. (30 minutes)
 

The chimney should be installed, pots placed over all holes, and
 
dampers all opened. The first fire should be small, using only
 
kindling and located just inside the firebox-. Trainees are en
couraged to close and open the dampers and develop a feeling for
 
the stove-'s operation.
 

4. (15 minutes)
 

The PCV for the day discusses personal feelings about being the 
Trainer for the day. In addition,. the groups provide feedback 
on, the PCV's style in communicating and educating the group. 

!. (15 minutes) Trainees put away tools,clean the work 
site, and organize the area.
 

~~ Page Blcnk 
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6. (1 hourl 

The Trainees-ae introduced to the Lorena stove cooking session 
that follows. See Procedures #1, #2, and #3, Sui6.on 20. 
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SESSION 20 
Food Preparation,and Operation of the Lorena Stove
 

Time: 4 hours 40 minutes - 5 hours 40 minutes
 

IteitJ m Objective: Utilizing a Lorena stove, and any 3ther available
 

appropriate technology devices, the Trainee will demonstzate competence
 

in preparing an excample of a culturally and economic&lly viable 
food,
 

using ingredients typical of a country in which PCVs Serve, and 
in
 

accordance with the criteria of taste, aesthetics, retention of 
nu

tritional value, cultural acceptability and appropriateness. In
 

addition, the Trainee will participate in a role-play whene the
 

operation of the stove is demonstrated by a PCV to a group of villagers.
 

Ovexview: Under the guidance of the Trainer, the Trainees plan, co

ordinate, and prepare a meal utilizing available small-scale techno-
Groups
logy, including a Lorena stove that the Trainees have built. 


of Trainees work cooperatively on all aspects of the meal, and
 

evaluate the relative success or failure of each step, from the 
plan

ning to the eating. During the session, Trainees (as PCVs) demon

strate the procedure and operation of the stove to villagers, role

played by other Trainees.
 

Recommended ReAoaxceA: 

So& a Smatt Ptanet, Ballantine Books,
Lappe, Francis Moore, VZet 
1975.
 

Robertson, Laurel, Lauwte'h Ktrt hen, Bantam Books, 1979. 

II-20-RAttachments 11-20-0 and 

Lorena stoves (ready for firing).- pots, pans, andMatexiatA Needed: 
utensils for cooking; rags or pot holders; baking soda (in case of
 

grease fire); kindling, firewood, matches; pens and paper; foods
 
(Attachment II-20-Q)
 

Note: For this session, Trainees work in small groups; the division
 

same that used during stove construction. It is remay be the as 
commended that in United States pre-service programs, Trainees be 

organized according to country or regional assignment during both 

construction and cooking experiences.
 

Po edue
 

hour) may take place during the pre(The first three procedures. (1 
vious meeting so that.Trainees are ready to begin preparation at
 

the beginning of this session.)
 

1. (20 minutes)
 

The Trainer reviews the objective and explains the process of the
 

exercise, using a summary of allprocedures, then distributes
 
Foods List, and reviews it with Trainees.
Attachment IZ-20-Q : 


The following guidelines should be e.lained at this time:
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The planning, preparation and evaluation of the exercises
 
should include active participation by al. group members
 
working cooperatively.
 

All tasks: food ordering, meal planning, p aparation, and 
clean-up, should be fairly distributa among group members. 

Only.the cevices indicated by the Trainer (grinders, etc.)
 
may .be use!. even if other devices and.appliances ars at
 
the site.
 

2. (30 minutes)
 

Trainees, in cooking groups, decide upon the foods they will use
 
(Attachment II-20-Q), and.-lace. their order with.the Trainer,
 
making sure that the budget does not exceed the a loted 50 cents/
 
person. They may wish to con.uit recipes or cookbooks to help
 
in choosing a low-cost, culturally viable, nutritious food,.
 

3. (10 minutes)
 

Traineez p3. the strategy for the session,, and decide upon tasks 
for each person. One person in each group should volunteer to 
be thf PCV/facilitator for the day. 

4. (2.hours 30 minutes) The participants assemble the necessary
 
materials, li.ght the fire and prepare the food.
 

5. (L hour) When the meal is ready, each group o2 patticipants 
joins-with.aother group to share the meal and cooking experiences.
A representative of each group (the PCV) then-xplains to the 
members of the other group how the stove worked, the process in
voived and the way in which the food was prepared. "Villagers" 
are encouraged to ask questions. and respond to the "PCV"_ 

6. (30 minutes-) in each group, the evaluation questions in Attach
ment 1I-20-R are answered jointly, and handed in to the Trainer. 

7. (40 minutes)
 

Participants. clean the site, wash. and put. away utensils (E solar
heated water is availab-,; it sholid be used) ,. and store unused 
food (inwater-cooled refrigerator or other appropriate technology 
device).. 
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SESSION 21 
Stove Operation, Maintenance, Safety, and Repair / Stove Evaluation
 

TUme: 4 hours
 

Ove iUew: The session begins with a discussion of the Trainees' cook
ing experience in the last session, with a focus on stove operation, 
maintenance, and repair. The session concludes with the disassembly 
of the stoves, and reading time.
 

Pfoeedu.,re 

1. (30 minutes)
 

The Trainer asks the Trainees to share with the group the positive 
and negative experiences of cooking with the stove (Trainees are
 
encouraged to relate problems r mistakes, and humorous incidents). 
During this discussion, the Trainer ascertains that the group 
has an understanding of the stove as a new paoee6 of cooking, 
with particular emphasis on heat transfer (i.e. how dampers and 
chimney function to regulate air flow in the stove).
 

2. (20 minutes)
 

The Trainer facilitates a discussion concerning maintenance and
 
safety, and examines potential problems of ash buildup and
 
creosote deposits in the stove flues. It should be emphasized that
 
chimneys need to be cleaned regularly. Then, the Trainer discusses
 
crack analysis and repair. (the stove will have developed
 
cracks, providing the opportunity to demonstrate repair techniques).
 
Questions, comments, and insights from the Trainees should be
 
encouraged so that this procedure does not become a lecture.
 
(For further details, see p. 60 in Loena Own" ut Stoau.) 

3. (40 minutes) Each Trainee receives Attachment I1-21-S : 
Troubleshooting, and the group discusses tha list-point by point. 

4. (50 minutes) The entire group takes a tou: of all the stoves 
built, and members of each stove group explain the successes and 
failures they encountered in constructing their stove. During 
this time the strengths and weaknesses of each stove are eval'ated 
by the Trainees and the Trainer.
 

5. (1 hour) Reading time .sprovided.
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SESSION 22 
The Lorena Stove: Information, Promotion, Resourcea, Evaluation, 
and,Disasmembly 

Tme: 2 hours 30 minutes
 

Ou4veLew: The final mession of this Phase is designed to provide 
some closure to the overll experience. The Trainer gives additional
 
stove information, facilitates a discussion on Lorena stove promo
tion and education, and then lists the resourcez available to PCVs
 
once they are in the field. At the end of the session, Trainees
 
disassemble all but two stoves, which are left for future sessions
 
in Health/Nutrition.
 

PMocedu'e. 

1. (30 minutes) The Trainer opens discussion by inviting questions
 
from the Trainees concerning any ampect of stove construction,
 
operation, maintenance, or repair. After questions are answered,
 
the Trainer distributes Attachment 1I-22-T : Mud Stove Information,
 
and reviews the points raised in the sections on "Stove Design"
 
and "How to Conserve Firewood".
 

2. (30 minutes)
 

The Trainer reiterates the importance of stove extension work and
 
understanding the role of the Volunteer in promoting stoves and
 
instructing others. (Points to raise with the Trainees are listed
 
on Attachment II-22-T .) In addition, Trainees are given a short
 
talk.on t1e following, relating to points that are crucial to
 
the successful diss!emnation of mud stove technology:
 

Women need to be included in stove design, construction, and
 
operation workshops since they have the primary responsi
bility for cooking and fuel use.
 

The process of cooking should receive as much emphasis as
 
the construction process.
 

It is imperative that local participation be included in the
 
stove development and testing process. Issues relating to
 
design, construction., and use can better be identified and
 
solved through involvement of the villagers themselves, par
ticularly the women. Active local participation is an in
tegral part of the general definition of appropriate techno
logy, since its goals are to utilize and enhance the
 
innovative capabilities of all people.
 

It is important to introduce stoves initially in one community
 
or area rather than throughout a large region so that stove
 
quality and direct technical assistance are ensured after
 
the stoves are built.
 

Previous Pae Blank 
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3. (10 minutes)
 

Information should be provided concerning where Trainees may ob
tain assistance once they are in the field. In addition to ex
ploring local and regional resources, Trainees should know that 
the Peace Corps Energy Project (OPF'Ce Washingtone D.C.) has a 
list of current Volunteers throughout tliewarld working with mud 
stove technology. In addition, Aprovecho Institute, 359 Polk St., 
Eugene, Oregon 97402 and Estacion Exporimiental/ I CADA-CROQUE, 
Apartado 159, Quezaltenango, Guatemala, maw be contacted for 
direct technical inquiries. 

4. (20 minutes) 

Three newsprint sheets are posted, and Trainees are asked to list
 
comments on each: positive, negative, suggestions for improve
ment, then circulate to read the lists. (The Trainer may leave
 
during this time and then return to answar any questions.)
 

5. (1 hour) Trainees disassemble-all but two stoves, which are
 
left for future sessions in Health/Nutrition.
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I. 	 ITUODUCTION 

This paper will discuss many aspects oi sanitation in Nepal, with special
 

mphasis on the cultural, technological and institutional impedineuts 
to its 

uidaspread irprovcment. Institutional avenues for impleentilng appropriate 

coets are explored.aawtatiori technologias and their 

Lmproved sanitation facilities are virtually non-existent inNepal at 

people are strong and, 	in.general, sufficiently nouiAshed, but
 present. The 

Bastro-intestinal ailments caused by pathogens spread by the 
poor-and deteri

orating sanitation are having a visibly damaging. effect on the health of the 

disease is coumnon, infant mortality is high and
population. Irnfctious ckin 

epidemics is rowl, all 	exacerbated by Nepal's poor sanitatha likolihovd of 


Gvem2-nt of Ppal's drinking water supply program for rural

tion. Thm 


souitation com-pnent, but qtte ts have bami ude 

areas currantly 	has no to
 

in the past. Sanitation improvemsnt dunda a chango in

combirn chs two 


and will be especially slow and

hab t and lifesvlo with no tangib7i return, 


difficult since the subject is mbarraslug for most. Development projects
 

such as roade-or haspitals are often felt to be au add1tion 
to, if not extra

neous to, the lifestyle of most, and require little sacrifice 
on the villager's
 

part. Apathy foateved 	by a lack of recognition of the causal link between
 

in all levels of Nepalese society,. are the primary

sanitation and henlth, 

to the davelopment of a self-perpetuating sanitation program.
otumbling blocks 

of the improved 	sanitary instal
nie failure (at least 50%) and inadequacy 


lations that hwie been built inNepal to date (prizarily 
in the Kathmandu
 

due 	to four major downfalls:Valley) has been 


1) inappropriate design aud location, where tha habits and desires of
 

the local people have ben given little consideration,
 

2) insufficiept water 	supply,
 

3) erratic or non-eoistent maintenance, and 

4) lack of com unity participation and coimitisent to its construction 

and 	oparatioa. 

In spite of the. mdieval picture of Nepal's saniration, there are distinct 

of those downfalls, and they are discussedpossibilities for correcting each 

in detail below. 
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1I. TRADITIONAL SANITATION
 

The Terai and hills
 

Shortly before sunrise on an' povninG the bulk of the Trai and hills po

pulace can be found squatting near creekheds, field margins or trailsides 

performing an almost ritualized event: the daily elimination. The vast ma

jority have their elimination.before sunrise or shortly afterward. Few have 

shifted their pattern to the. even:Lng afte dark, and elimination during the 

daytime is uncommon. The ezolanrf'ion for such a universal routine schedule 

is apparent: it is the most conventent time of.day, there is mre privacy, 

due to the. darkness, and their eating habits consist of two large and identi

cal meals consmed at the osame t. eanh da7, alou-ing routine d-fecaston 

habits tn davelope. Indoed, each villager's defecation pattrns are inter

rupted only by sickness or a radictl dl.nt ahanrc.. Some have confided to this 

author that they will go out.to jefecae in the morning regardless if they 

have the urge to. Just as -a break in etting habits ia considered to be a 

symptom of illness, a break in the daily elimiaation routine is likewise sus-
I
picious. 

It is interesting that in some vilknoee with distinct com~hal areas of 

defecation, the women will dcvelops a paue-cu cf defecating in rho vaenins, 

while in the morning only the men - .11 visit that area.. Regardless- of 

whather they defecate. in the morning or the. evening, in. each neighborhood or 

village. the. women. tend to synchroni.zx.. The opport-unity for socializing, often 

not possIble at.other times, ahould not be. overlooked, as- &;reason- for this. 

In some- villages the. defecation are.is arc segregated: by ser. None- of these 

nbsv od patterns, are arranged or verbal ized imnany way :y the-villagers 

defecatiun is generally an embarrasing topic. 

River banks. and creekbW&ds; are- the. vozt popular defecaticn- sites,. because 

water is the. cleaning agent- of preference. The usual custom is, to- squat 

v'!rhir, t- =Pters of, the flowing water wourca,. walk over and ther-actually 

.;t n" 1., ,1., watervhil. cleaning with the left hand (eating..is. done- only with 

http:synchroni.zx


the right hand, and it is considered unpropitious to accept anything proffered
 

it in net hard to imagine how Sastro-intestinal
by someone's left hand). 


pathogens are transmitted to the villagers downstream who depend 
on the same
 

water source for drinking.
 

Where flowing water is not readily accessible, a villager will 
take a small
 

rounded brass or aluminum pot (N. iots) or tin can holding no more 
than one
 

It

litre, to a trail or field margin or unutilized area within the village. 

is doubtful that eff-ictive cleaniing of the left hand after wiping is achieved 

The Iota serves no other household purpose, exceptwith one litre of water. 

rinsed and used for drinking. Soap isin some poorer houses where itmay be 

Stones
used only sporadically for hand waahing upon return to the residence. 


and corncobs are less frequently used for cleaning, though corncobs are the
 

When children defecate on
 parent's agent of preference for small children. 


dogs (usually unowned
 , 


Dogs consume signi
the verandah or activity area in front of the house


scavengers) and chickens are called to consume. the mess. 


Sometimes they are also allowed
 ficant, but unknown amounts of fresh feces. 


to lick the villager'n meal plates after eating and subsequent 
utensil
 

Chickens are perhaps the
washing is of quastiouable sterilizing value. 


greater agents of disease transmission, as they frequently 
commute between
 

the defecation areas and the residence, and contaminate the 
food of small
 

Chickens are cooped only at night.
children eating from bowls on the floor. 


The effect of-poor sanitation of health
 

Only the most sheltered short-term visitor can hopd to avoid the ubiqui-


Among.Nepalese, the fecal-borne pachogens

tous gastro-intestinal pathogens. 


ost conmonly responsible for illness and loss of working productivity 
are
 

ic), roundworm (Ascaris lumbricoides) giardiasis,amoeba (Ent~eoba his 

A patho

3almonella spp. and other paraoites such as hookworm and pinworm. 


ms been implicated in some cases of gastro-intesgenic variety of E. coli. 


tinal distress.
 

The concept of microscopic pathogens carried long distances 
in apparently
 

clean water and affecting human health, is not well understood 
by most
 

Water purity is gauged by its clarity, and occasionally by 
super-


Nepalese. 

For example,


stition or traditicnal belief concerning its reported properties. 
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the hex that certain evil spirits have purportedly cast upon soe water sources 

is often the explanation for clear, but contaminated water.. Some citizens of 

a village in Syangja.District in Central Nepal believe that a pregnant woman 

will risk having twins or triplets if she drinks from a certain nearby spring, 

In spice of the fact that many educated people notice flies bveading in fetid 

places and also landing on food, they make no connection between this and 

gastro-incestinal distress. 

Imgediments to chan&S 

Understandably, Nepalese regard feces with extreme revulsion, but this is
 

almost ironic in light of their casual treatment ot if,its prevalence on the
 

waysides, and the religious respect and usefulness that they attribute to
 

cattle manure. Defecating in agricultural fields, regardless of w hether they
 

are cultivated or fallow, is a transgression worthy of reprimand to the of

fander.. Most Nepalese firmly retain the notion, that it is improper and un

.sanitary to defecate in the same place every day. They my that this is the 

habit solely of the weael, considared tobe a particularly unhygionic animal. 

People who do build latrines and use them (foraigners and the educated, for 

instance) are often ridiculed and compared to this animal. But their aver

sion to defecate in a co mon place is further based on momn Bsa and their 

experience with "latrines", ususlly naturally-occirlnS open, low place@ below 

a flat rock, which are occasionally used by villagers: dogs will not visit
 

these areas, so some may feel that the dogs might go 'undernourished' while 

the waste subsequontly go uncollected; An offensive wall Imaues from these
 

pits, a problem, by comparison,. of. only the mst heavily-visited. waste areas, 

and.fly breeding in these cioon pits. is also wre noticeable than in the 

'defecation areas'.
 

The greatest singl.e reason that villagere. are averse to using pit-latrines 

ochar than th'it of "tradition" or "habit!, is that most Nepalese would like 

to see the nature,of the produced stool, and they look specifically for 

worms (p iarily Acaris). This. is.. not possible with most pit latrine, designs, 

and is the greatest cause of ultimate abandon of latrines: villaaers.go out 

to use the latrine, and. then deposit the.. stool on- the.. side of the hole or on 

rho, f naniad t of revulzion the-next visite- stands a. foot or two further 
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ent leads away from the.latrine. away, and so on until a trail of aecr; 

the idea of rous:ing huvwn waste as fertilizer is alsoTheir reaction to 

one of revulsion, regardless of its state of decompovition. Educated villasers 

realize, however, that this belief is unwarranted and that people of other 

countries reuse their night soil. 

Not surprisingly, one of the stronger impressions of Nepal that is left 

with trekkers and tourists is that of the atrocious sanitation and the total 

dearth of facilities. InKathmaudu, it is bothersome to observe where one is
 

a source of inconvenience for tourists to
stepping every moment, and it is 


return to their hotels by taxi to use the facilities. Trnkkers have further
 

The relatively dense population of rural areas
difficulties in the mountains. 


allows the trekker little privacy even after he has hiked for several minutes
 

away from a village or neighborhood. Stories of trekkers being chased out of
 

The litter of toilet paper localized
villagers' fields are not uncommon. 


along some popular trek routes is further disleasing to all. Of greater
 

importance, Nepal's poor sanitation has earned it the distinction of being,
 

heat.i-wiie, one of the most hazardous countries for tourists in the world.
 

The Newars of the Kathmandu Valley, the Sherpas of Solu-Khumbu, the
 

Gurungs of lanang, some of the hill tribespeople and many of the educated
 

little innate aversion to the use of latrines, but
populace of Nepal have 


these groups comprise only ten percent of the population. They can be con

sidered exceptions to the norm of the hills and Terai,. and are covered se

parately hore.
 

nc %.ewars of the bathmundu Valley
 

The Newars (over 250,000 population in the Kathuandu Valley) reside pre-


The sanitation of these
dominately in dense., urban-like towns and villages. 


settlements is as medieval as the architecture and lifestyle (see photo 1).
 

T?,. '. flows down open troughs in every path and alley, where itmixes
e.,"a, 
Children
with slaughter waste and solid garbage thrown from upper windows. 


to the age of four or five simply squat on the path or over the sewer trough,
 

while adults use open areas or back zlleyways,. inevitably throughways for
 

They figure that if they as individuals wre.to cake responsibility
ahers. 


ownmwaste, their neighbors would befoul the environment anyway.
fq- 'er 



~seidas, the Newars are divided Into c3ans and sub-clans 	(si llar to ths Hidu 

ang clan of mtouchcaste system) with a atreet-sweepin and. sep tic-tank-l 

ables (ode) whose inher ted occupation is the removal of MWres. Sae of the 

Pde are eaployed on contr'act by the waalthy, usually bijgh-tvel goveraunt 

(which are seldom built correctly) oroffficials, to clean their septic tanks 

euipty their se:t vaults. Septic vaults are cosm-n in cetral' Khtmandu 

being included more' often in urben new-building waotruction•city, and are 

and among a. less wealthy sector. The Pode men who clean the vcults have been 

known to virtually submarge themselves in their medium, for a. age *%=madnot 

ing R3. 15/- NC (US $1.20) per day. Many of the Pes, primarily the women, 

or townare employed by the c Panchavats or ILagar hayats (vlljte 

and ara paid Re. 6/- ($0.50)councils) to clean tkow whin streets and pathways, 

par 6-hour lay. Their yokes and hanging baskets (H. 1rv.naut) into which 

wmast is scooped with the rib bones. of a water buffalo.,. are a coanwn site in 

Newar bazaar towns.
 
common
The street and septic astes collected by the. ode are. careLed to 

"town compost" depots at the edge of. town (see photo 4). Here they are piled 

no larger than Im . They aez rmoved once arsually, againInton hops growing 3
 

to the fields of the farming clan of Favar (JheaRu).a
on a contract basis, 

piles, as
Some aerobic fermentation does take place within these compost 


steam- can' be seen rising from- them on cold winter aro ings. They are not
 

scientifically managed, however.
 

The Jhyapus have no aversion to using thin. town copos- vaste on their • 

rice paddy and wheat and millet fields, and some farmers have the Podes apply 

the- liquid septic vault wastes directly They' hae no taboos concerning do

fccation on fallow agricultural land., probably because there. are- few other

suitable for that purpose. Also,, they are not reXuctant to
marginal lands 


use latrines-, but the majority have, nor constructed- them.for the folowinS
 

reas'ons:
 

1) They can't afford tco sacrifice the land necessary t build:- latrine, 

2). if they did build an ovtdoor latrine, someoe' else wotsa& foul it or 

otherwise. misuse it, and 

3) ifndoor bottoo-floor water-seal. vault lat-rines:.are too expensive. 
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n .
The Sheas of Solu-Khubu and the grun a of 


Sherpa5, in the Uount Sagarmatha (E.vrest) area particularly, haveThe 

for many year constrctadd Lacientif ic but effactie aerobic-compost latrines. 

The wad floor of tho ltrine ts built ) to 2 meters off the Xeuud, or occa

sionally attched an an outdoor 'bathroom' to a second-¢tory dooruay. The 

waste drops to ground laval and piles up uutil it is rnoved and upread oni
 

the fielda before Spring plmoiIni The sides of the latrine between the ground 

and the floor klel ara often cctained by wooden or b=boo slats (oftan 

at least thrae mide . Dried leaves andspaced, occasionally tight.fittilng) 	 on 

of the latrine floor for cleanug after depine needles are heaped in a corner 
to make it a "bEtu" fertiltzer".fecation, and are mixed with the latr$na paste 


dried weight of this latrine compost frtili-
A sinificant proportion of the 

zer consists of lonas and aedles. Fly-breeding is controlled in the durker 

latrines, but not cmiletaly. In spite of their recognition of tbt value of 

this w&sta prcdn.t, not aI of the Sherpss from this area use latrinas. The 

cost for oias latrine uait, ware the 	materials and labor to be pumrshased, is 

similar to that for the pit latrine.
 

The Gurungs of Manang District also build, though less frequently than
 

their ethnic relatives, the Sherpas, crude aerobic compost latrin"e of oiwilar 

They have further developed stone outhouwes with biscuit-tin roofsdesign. 

and hinged wooden doors, perched over the cliffs that border many of the vil-

Tha waste is not collected from these outhouses, but disposal is effeclages. 


Labor and materials for their construction are uaually dotively achieved. 


part of ccnunity work projects (h aan), organized by the
nated as a 


elected village leaders.
 

III. IMPROVED INSTALLATTIS AND CURRENT PROGRAMS 

Unfortunately, few public sanitation fpcilities built with developmental
 

The chief cause of
aid or by local development.groups have been successful. 


this is suiarizod by the downfalls listed in the introduction, further com-


The ultimate blame
bined with caste prohibitions and inhibitions to change. 

with-a lack of coiunity comittments to- lifor these faults would oe. simply 



and participation, but this is not universally so, and the attachment of blam
 

to Imis often acapler. Many conmuities have the consensus and coadtuant 

to manage the iiplementationprove their ssuitALIOn, but are poorly organized 

Who will supply the capital, who
of a project such as a coaunity latrine. 

vill they be built, etc.,will use the latrinen, who will maintain them, where 

are all questions that seldom come up in a traditional village context (but 

when they do,.often. end ii chronic feuding) - questions that those comunties 
utst priarly address. From the experience so far gained witfi ins--alled sani

it appears that the lack of permantnt accomodation for retation systoau, 

current cosz financing h2s been the biggest hindrance to their long-term 
suc

cess, even when it is but a fraction of the capital cost. To bypass this and 

other organizational problems it is uecessary to shorten the communic.tion
 

central Soverning bodies (Zone and District Development Offices
 gap between 

"Getins
and villaSe/tot0n Penchayats) and the individual wards and. citizens. 

small. decentralized projects, andlost in the shuffle" is a common fate for 

ic could slailarly afflict rural sanitation proparing. 

briefly SiVun below of some improved sanitation installatiowsExamples are 

Nepal, with sugges ions of how some of their problems could have been 
di

in 

verted.
 

Ratna Park latrines: 

(Kathwridu, NE and SW corners of the Tundiklhel). Nepal's pilot community 

latrines, built and maintained by the Kathbmandu Nagar tnchayat, they are 

Water is 
cement trough-style septic' tank (and drainage field?) systems. 


aintained by tile

sporadic and insufficient, but the units.are tolerably 


beraus+ of public. outcry (letters 	in The RisinstreetsweepeB, probably 


Nepal, etc.) over their tendency to,dteierate, and the pervasive am.ll of
 

Each. complex is. used, by overurine within a 20-meter radius, of 	thL- units. 

sme number u rinate, In- the- iimediate, vici
800 persons/day, and probably the 

nity regardless. of the uncrowded- conditions-within, the- latrines. 

Vishnumati River latrines*.
 

(Across frm BhImsenthan, Kathmsndu):.. These rar-two simple cement out

foule. and unused'. They are of.Xmeters- from; th. river,houses about 3C 
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inadequate dasign and have insufficient water supply, no waintenance, etc. 

Ltajgu Central ___ e t._ 

Part of the Bhaktapur development(iShaktapur District, Banmati Zone.) 

and temple restoration project sponsored by the Government of Grmany. Over 

hove been built in one asetor of the60 public latrine, of brick and cment 

city, and over 100 private-home (Undoor, bottom-floor) latrines have been in

($8.00). The inprovement is remarkable: The casualstalled for a token Ie 

imp,, -ssion is that: an umbearable. place ias been transforved into an enchant

ing village of cleanliness soen only in Europe. The latrines are popular, 

er taps (1 for every 2-6 lUtrines) supply water inconsistantly,
but tbe w 

since they are connected directly to the central water system, which is fre-

The latrine wustes fall divectly into flowing inter,quently shut off. 
at the end of town.travel underground and empty into an oxidacion pound 

No plan was made for reuse of the treated waste. 

Women's COMMtu±t Latrne B o- nte :
 

(Tyaagal Tole, Ward #7, Patan, LWlitpur Nagar Panchayat.) Funded through
 

U.S.A.I.D. amd Peace Corp& and the Division of Soil Science and Agricultural 

Chemistry of the Agriculture Depextwent of the Government. An 18of Nepal. 

hole women's latriue complex 4sda photos 5-8) was coplated early in 1976, 

and now handlas 4-800 womYn/4y. it is crowded (waiting lines) frcm 3:30am 

to 7:00 an. Water supplied 1o the complex io sufficient but not plentiful. 

Wash water aloue used in the la:trines is not adequate to affect proper flow 

of wastes - the janitcr must flush the wastes with oxcezs water, twice per 

day. 
among theThis community latrine and the Bhaktapur latrine system. are 

most successful comunity sanitation schemes in the country, but their des

aher the foreign funding sources are terminated. #7 wirdtiny is uncertain 
but have beenof Patan has astablished a very informal "ltine committee", 

thwarted in all attmapts to procure funding for maintenance (ca. $25/month)
 

from the Lalitpur Nagar Panchayat. Further, the wards are not authorized 

to levy local taxes even for local projects. 
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There were no local donations of materials or labor for Its construction,
 

but the residents ware directly Involved in the site selection and 4asign, 

and were paid to operate the system until September, 1978 whea the AID funding 

Vas frozen. 

Imported costs (from India): US $ 500.00 

3100.00Local costs: 

$ 3600.00Total cost: 


200.00
Per latrine cost: 

4.50
Per beneficiary cost: 


Recurrent costs: annual maintenance (24-hour
 

janitor) and widtlmal materials: 300.00 

Annual recurrent cost/ber.3ficiary: 0.40 

Approximate 5-year total iverage annual adjusted 

cost per beneficiary (10% interest): 1.57 

Laliitur Cominity Latrines: 

Sponsored by the Lalitpur City Development Program (Lalitpur Nagar 

56 latrines were built at 12 locations throughout the townBikaas Yojaana). 

of Patan. Severely overdesigned by city engineers, with mistakes too'numrous 

to mention here, virtually all of them were befouled and inoperable within two 

weeks of their dedication. No funding arrangement was wmle for their mainte

nace, and water supply,was erratic. Na local labor or materials were donated, 

operation. Itsand local residents were not consulted on their design and 

local residents'current state of deterloratior and filth continues to reaffir 


beliefs that improved latrine oystea never work.
 

Imported cots:: (approx.) US $ 2000.00 

Local costs: (approx.) 23210.00 

Total cost: $ 25210.00 

. 12.0(y
Per beneficiary cost: 


http:25210.00
http:23210.00
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Dvelomnat Pro_et Latrines:Rasuwa-Nuwakot , 

A number of le'rines were in
(Headquarters: Kathmandu and Triculi) 

this World Bank-funded program. Visitors
3called in rural areas as part of 

said that they have gone unused.to 	the installations have 

UNICEF: 

in 	coordination with the National Deve
(Lazzimpat, Katimandu) 	 UNICEF, 

has not built latrines as pavt of their health
lopment Service (see bmlcw) 

(l0,010 copies?) in simple
projects, but they have printed a small booklat 

Nepali illustraiting tha need for improved sanitation, and 
the techniques 

for building simple pit latrines. Printing costs w re approximately $0.25/ 

and health posts of
booklet, and they were distributed to all tho, schools 


have been of help to teachers who were concerned about

the kingdom. They 	 may 


but did not know how to build a latrine.
school sanitation, 

Villa : .atrines: 

The simple improvad village pit lat' ne, dtig occasionally by villages
 

an 
who have had some education, is porhaps the most inspiring 	emple of 

local self-motiva-.that has developed entirely throughappropriate technology 
had a great Impact 	on their

tion. Additionally,. these innovators have 

in the
are some AraLzan-Chhetri villages

neighbors in the village. There 


Pokhara ares, for instance, where a significant proportion of the homes have
 

Amng the Gurungs and Magars in the outlying areas of West
 
pi: larLnes. 

NepaJ, pit latrines are sometim s dug. by returning British and Indian Gurkha 

are by end, large sinple pits no more than
Armed Forces pensioners; They two 

and 
t-re in.depth, covered wLth open-fraaevork brmboo or wood planking. 

brush or bamboo scroening. T ere is usually no 
surrounded above with cut 


invested in. their construction since all tuaterials are available
 
-::p==c 

The wastes are not 	reused. The only significant
lori1ly on the homestead. 

ic the open-frework squatting platform
tachnical fault with their d sigp 

which does not entirely preclude fly-breeding.. The reason for this is the 

the lutrive platfora were to be plastered
o 	 ,': - Logical anticipation that if 


, i !ih except for a central hole, someone would eventually befoul it.
 



With this design, if the pit is dug deeply enough, hommer, fly-breeding 

should, be rwuced. The replication of similar pit. latrines. throughout rural. 

Nepal, initiated by local development and educational bodiee/projects in 

conjunction with innovative local. citizens will have the- rentas chance 

(regardless of the proposed. investment) of iprovin the country's hygiene 

and health. 

IV.SANITATION TECHNOLOGIES FOR NEPAL
 

Preroquuisites for Succesaful Latrine Operation 

The need for water:
 

With pit latrines, it is not necessary to supply water tO each latrine, 

but' it. is tore important that water be available closer to the house than 

the nearest natural flowing source. Seme man use eater carried. from the 

river or spring to perfom their daily ablutions (since it is carried almost 

exclusively by women), while many find it. easier to go to the river them

selves. A water tap can short-circuit this pattern - it is a direct incen

tive ior villagers to use a latrine in the vicinity of. the cap or their home. 

In some areas stones or other-matrial are used- for cleaning in preference 

to water, and in thaaa areas. latrines may se more use,. since supposedly the 

paLron would not be dependant on.& nearby source of water.. 

All of the water-seal latrine systems such as aqua, privies, septic tanks 

and septic vaults require a round-the-clock watr"supply - when it stops its 

tckes but a short time for the squat-pan& tm' beca clogged- an the vicinity 

befouled. A water tank large enough to accomodat periods of reduced water 

flow and heavy peak-period demand: is.essentiall. Peak dmnS,car.reach 15-30 

Limes the average demand, thus. the importance: of designing. the water system 

to h4ndle it cannot be overstated. 

Maintenance:
 

an. untouchable:.Minimal.with homestead pit latrines., and doe'sn't rquire' 

ra.t,• .,' ,,rer., Water-seal systems need- janitors who , make. frquent visits to: 
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1) Clean 2s28C and uncloS latrines before they get out of control,
 

2) demonstrate-correct use and reprimand misuse,
 

3) keep wmen fron us Un the water for clothes-washing and household 

purposes,
 

4) keep vandals away, and
 

5) repair or replace broken parts such as water taps and light bulbs.
 

Education:
 

The purpose of constructing and using sanitary facilities must be comu

nicated before they will be used, and before Improved sanitation can be re

if the women have intolerable sanitation, thealized. Men must be shown that 

health of the men wll be affected as well. Some of the institutional chan

nels for such education are.di3cussed below. 

Design and Location:
 

The ;rimary design consideration for village pit latrines is that they 

can be fashioned from locally available materials that do not have high

priority alternative uses. Simple pit latrines as described above are ideal 

in this respect. The Use of materials not available within the village, 

especially Imported components, normally act as disincentivas for the con

struction of latrines, even when these materials are donated. Most villagears 

consider it illogical to use cement, for example, in the construction of a 

to divert this coveted and relativelylatrine, and will actively attempt 

scarce conodity for other uses. The degree of improvement that cement and 

other imported component3 can bring to pit latrine design should. be more 

thoroughly investigated. Compaxison should be made batween pit latrines with 

*-aqld fns and those with opon-framewaork floors with regard to their 

For many areas, the
cleanliness and effectiveness in reducing fly breeding. 

rade--l n~m=y favoT the open-framework floor. The feasibility of including 

s$mDle door for latrine holes 'shouldalso be tested. Comunity latrines face 

the combined problems of general disregard and abuse of ormunal property, 

and the responsibility for maintenance. Bamboo screens shielding coamunity 

I L ie, "'4 -won-removed by villagers who think that they "belong to nobody". 
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Lastly,. the location of village pit latrines plays an Important role in 

their success. Soup private hoaeatead latrinex have gone unused after being. 

located at a distance from the house-that p ople feel is inconvenent. If 

the completed latrines are not specifically segrepated by sex, the uaoh of 

the community may forego using them at all. 

Latrine Technoloaies
 

Pit latrines:
 

Materials.and labor for pit latrines are estimated As follous, though
 

these are not considered costs by the typical villager:
 

Labor (3man-days): Ra. 45/-

Materials (bamboo pole and screening): 40/-

Total (* 20%): Re. 85/- ($7) 

Water-seal latrines:
 

These have specific designt features that are peculiar to Nepal. Note

worthy among these are: 

The pan. These are cast in cement. and finished with a smooth surface in 

Kathmandu and some Terai towns.. the technology is adaptable wherever cement.
 

is used. The ring of the pan, 3 cm. below the footpads,. is usually flat;
 

this can be spect&l-ordered (at no extra chsbar) to slope Inward so that
 

urine and other waste matter does vot collect there. The forvard; portion of
 

the bowl of many of these,pans. is also virtually, flat, and night soil can
 

easily collect there if large quantitiew of water are not used for clerning
 

and flushing. The advantage of this flat 'shelf' should nor Li- overlcoked,-.
 
The technical
however: itallows the lari.ne,patron to.view his-.stool. 


problem of possibly all rowing. tihis. thouc Iadin. to clo$ging an& pile-upi
 

problems is,significant, and worthy of further investigation. A.
Pflushing
 

to this.. The effluent bole. of Manymechanism.for each latrine. Is one answer 

pan decigns is too small (5-T cm.. r;zd lias; led to clogging; 

All floor surfkces within.the latrine should be- plasterod anooth and. slope 

Red oxide can be aixed with &.rich mixture of casent plastertoward the pan. 
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for the floor, 	to provide a =ooth, non-poroun zurface. It is Important that 

canstones not be used in water-seal systems - they dause clogging and quickly 

fill the saptic container. A consistent watar supply will discourage this. 

Excess etand (brought in on the feet of patrons) can also fill the tank slowly. 

To help migats this the ntranceway to a latrine complex should be of brick 

or cement and kept clean. Water taps should be of the most durable self

closing type, Installed ith one-yay scraws. 

The typiesl cost for a 4-hole aqua-privy or septic vault system is esti

mated below: 

Labcr (ccolias: Rs. 8/-per day, skilled laborers: 

Ra. .5I-Vur day, 0verseer: Rs.- 25/-per day): Ra. 500/

3500/-Waterial: 

4000/- ($336)
Total: (±20%) 


Imported costa 	are unnecessary unless steel reinforcement is desired (if 

on .aslab directly ovar the vault) and tin is substitutedlavrines are to be 

for tile roofing.
 

Gobr a latrines: 

Latrinea connected to gobar gas (bio-gas) plants have not proven popular
 

in India, in spite of a 50% 3ubsity offer from the Khdi amd Village Indus

tries Cmiusitsion. There are two gobar gav plant/comunity latrine systems
 

in Nepal, each con?ectvd to four latrines. They were built in Tibetan refu

and for this ceason have been successful since Tibetans are
 gee com=unties, 
onnot averse to the concept of a latrine. The idea of cooking one's food 


any kind of human waste byproduct is me-t by most Nepalese with dirsust, but
 

groving few with working bio-gas plants who are curious that it
there are a 

might be a wise uae of resources and perhaps not so unappealing. The quality 

of the gas does not change with the attachment of a lgtrine. Only one of the 

in lndu wms ured byF its owners.5-6 gobar gas latrines visited by this author 
con-The cost of adding a. latrine, and influent pipe to a gobar gas. plant under 


struction is.about Rs. 800/ - ($67.00). Retrofitting would. be difficult, if
 



possible at all. 

In the woman's comuntity latrti ,O-Zas.dae. tor in Pat=&, the carbrn: 

nitrogen ratio in'too hiGh.for optimuo gas .roduction, the CO2 content is 

slightly too high (ca. 45%) for :oatintuous gas combustion, and thart is a 

difficult sctva problem in the dignstor. Retention time is approximataly 80 

days in the digestor (at 18-221C) and.longer -in che 'two 'd-ying' pits, The 

scum hich form on the drying pits ia zccanisnally ra~mved with'a ruke and 

:ocJmposCed with other dried organic mater, such as leaves,-ad removed 


the fields once a year. Some of the liquid portion of the etfluent does 

escape to the original rivulet into which raw aatevformerly flowed, but
 

only after an apparent BOB reduction (FuSod.by a noticed d creaa in fly
 

brweding and odor) It is not rscameada that night soil ba used as.the 

sole substrate for bio-ga digestion. Frher, direct-fead. systes, may 

develope,scum problems imp-ding thtir pro~ar operation, unless sufficient 

pre-digestion mixing can be achieved.
 

p Pvies: 

in thi. forthomingThe composting privy (see the. VITA, Sarltation booklet 

AT series) is. an intelligent adaptation of the pit latrine,.requiring only 

If covered. properly after filling, ita slightly greater ninimum depth. 


should yield a fertilizer that is not onuly zmfe,. but more importantly in 

terms of its appoal to villageru for r:e4R(Za, urecognizable as night soil.. 

Generelly, the success of a latrn-i or svtary system will ba In direct 

proportion- to. the amount of comuniv. paz.ciparionr in.its design-, construc

tion and operation.. The women's coummity la.rtne' cmple (in Patan) and 

the Bhaktapur central sewage syste,. which have I=. only: per pherl, comm-. 

nity participation, are the exceptions. It tm notewothy that these improved. 

installations were 'constructed. direcrly in the. traditional counity defe

cation areas,. giving, the residents Oo- choic& but to. us&- them. 

V. IIMPLEMMITATION AINNELS. AND STRATEGIES: 

The following Government offic" and other institutibs are. imong those, 
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for absorbing a nationwide unitation Improvement
currently most suitable 

are strongly 	emphasized inform tion disseminationscheme. Training md 
to dig simple pit latrines, speci

most rural villagers have the wherewithal 

fically, but 	require education, motivation and technical 
guidance.
 

NDS /U!4C F/HeI1 th Ninistry 

Univer-

The National Drevolopment Service (Rastriya Bikaas Sawa, Tribhuvan 

rural post (usually s 
sity) is the mandanto-,.-y one year of service at a se

11 Tribhuvan University students mst cmplete before condary school) that 
engage in local development=egr-.,lliiin. 	 They encouraged to, iniviate and 


Several have built latrines at their posts, and 
for this have
 

activitio. 
Mr. Andrew Quarmbyand material eesistance from UNICEF.received ridanca 


advising students in
 
is the sanitation advisor to UNICEF, and has worked 


for NDS students. A.brief
literature specificallysanitation and printing 

in the NDS students' pre-posting training


hands-on sanitation component 
to build rural la

logical approach to transfer the skillz needed 
wouit be a 

duties in their school posts,
trines. Many of the NDS students have teaching 


they could easily include laTine-building objectives and techniques

and 

to them to assist theFunds could. be made availablein their curriculum. 

in tha construction of latrines.
 

school, and possibly Individual stuAent3, 

UNICEF als- works,closely with the Health Ministry (Mr. Stewart 
l1cNab
 

ave acknowledged the integral part
is the UNICEF Nutrition Officer) and they 


that sanitation plays in health and rural water supply -.the two areas 
that 

However, other than distribution of t1:.C=F hbc most heavily invested in. 


their pit latr4.ne booklet, specific address of rural 
sanitation issues by
 

the Health Ministry and UNICEF has been minimal. 
Working with Halth
 

• personnel foz the. establishuent of improved sanitation at the foreMin.s 

The inclusion
 

care and health education is a high priority.
front of health 
training of paramedical personnel assigned

of snitary euusinefril g in the 
Their family planning,an offshoot of this.to -,.re3 health posts could be 

milk' radio advertisments and documentarysoil conservation and. 'other'a 


films (daak!e.) shown inrural villages, have had a very popula? response.
 

http:latr4.ne
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_________~ Extension 

The Department of Agricultures 
.(Director: Mr. S. 	NMpali) extension 

some through subsidyprograms are known to m=ny farmers and are helpful tn 

apprcof the more innovative (risky) prcject aqtiviti, '-. One of the more 

priate extension activities that the "JTs" (junior technicians) and 'JTAs" 

(their assistants) could adopt would be the demonstration and encouragement. 

of compostin$ privies for fertilizer production. Unlike the more capital

intensive and risky agriculture .ojccts that the extension agents comnly 

to the riskencourage, a compoot privy program should be-more 	attrctva 

aversive farmer. The -innovative farmors of each district are the ones. 

most likely to be interested, and it is precisely with them-that the.JTs: 

have developed strong working relationships. The only disincentive, is,the 

.unlikelihood of the farmer realizing a marked short-term increave 
in.agri

progr would no doubt be an intelligentcultural productivity; but such a 


u the long term..
and economical e of resources, in 

School System
 

(Ministry: Kaiser Mahal, Kathmandu) The education system has also had 

a pervasive influence on all rural regions of the country; almost every
 

child who is,. or has.studied in school.at one time. The
household has a 


majority of all primary and secondary schools iii the country,.however, do
 

Several
not have any latrine facilities,,and those that do seldom operate. 


school days per year are devoted to school-a-ia work projects such as 
grounds.
 

beautification, pathway maintenance, garden planting.and building construc

tion. For this, students bring aterials and tools fro. home an& work is

enforced in lieu of classwork or sports attendance. It. would take but few'
 

of- these project sessions: to build school latrines.. In. the schools, that do'
 

have facilities,itseems, ironically,. that the latrine patronage by'students 

is.-great-r than that by teachers. 

The natural science curriculum. taught in, the school system-would be the 

logical place to introduce these concepts to the young, but it is-. rare,
 

teacher who has the ability to.effectively comunicate such abstract cause

studant body that is poorly prepare&', easily
and-effecr relationships to.a 
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But the education and participation of young
distracted and culture-bound. 


students in oanitary techniques will be a major key to its improvement in
 

the yaars to come; eanitation should have bean included in the curriculum
 

The eventual breakdomn of caste prohibitions regarding 
the handling


long ago. 


night soil would be one beneficial, but extremely slow-to-realize 
outcome
 

of 

of this.
 

Gurkha TErrainIn Progams 

Lazzimpat,

The British Gurkha Rasettlement Program (head offices: 


Colovel Lye.) sponsors training programs for returned
 gathlncu, Director (?); 

Some of
 

pensioners covering improved agriculture, animal husbandry, 
etc. 


.ntral Terai,
 
these training seasions are at the Palihawa pension 

camp in the 


The Agriculture Development Farm
 and at another camp in the Sastern hills. 


Their program

at Lumle, near Pokhara, also trains pensioners frm. that area. 

structure and outreach methodology in ideally suited 
for the training of low

are generally in
risk sanitation technologis and concepts, and the trainess 


Being, army

novative and educated, due to their background in 

the service. 


The
 
pensioners, they are also wall-respected citizens of 

their counities. 


aponsars small indiv.dual village projects,
pensioner resettlement fund also 

such as drinking vater systems.
 

Volunteer Programs
 

initiate an innovative
 
ln the Fall of 1978 the US Peace Corps/Nepal will 

auxiliary "appropriate technology" component for 
volunteers being trained for
 

posltions In all fields. Sanitation concepts and the aspects of digging
 

latrines will form a major part of this component, 
and all volunteers will
 

Volunteersewho have
 
be encouraged to build latrines at their village 

posts. 


date have had mixed, but steadily improving
the field toinstalled them in 

in getting other villagers-to coneistently use, them. 
Similar program
 

success 
Working ts full-time "sanitafer other volunteer agencies are recomuended. 


advising on latrine construction and organizing comtion extension agents!, 

frustrating


mnty &ducatvonal programs and training sessions, 
would be. 


Ly rewarding job for volunteers.
 ,
.;A ..
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Tourism DEpatment
 

of Tourisa has had growing complai=ts of the poor sanita-
The Dmpartment 

tion that pervades touristed areas. The development of urban latrines that 

md foul-proof would. be of keeA 
are acceptable to foreigners and yet tamper-

labeled latrine per village along trek 
interest to them. The digging of one 

routes, for example, would preclude the inconvenience and ambarrasing, situa

now face. It is likely that a program of sanitation intions that trekkers 
through incraaed tourism 

provement in touristed areas would recover its cost 

incame lone. 

Panchavat s/Back-to-the'-Villase Cam aign 

above
The successful Implementation of all of the programs proposed 

may depand largely upon the encouragelment and cooperation of the.Panchayats. 

to evolve because of the often intangible results. and poli-
This may be slow 

tical inuttlity of improved sanitation. Howaver, cooperation of the Panchayats 

with the central. goverment and development program hap been good after re

is. now.a
peated exposure to new concepts. Family planning, for instance, 


water systems are.
household word. Roads, football fields, bridges andv 


routinely built by centrally-organized. Panchayae-level implamented,.
and
 

villager-executed progrms. Coznunity latrines are also suitable to this
 

The risk of failure for-a systat-built
ahrmdaan communal labor activity. 
ar int*elligentin this manner is normally fairly high for much of Nepal,. but 

asaessment of the local commfttment to participate! in latrine. construction, 

the more innovative villages may determine-whichoperation and maintenance in. 

In city areas, a prohibition against urinaones. are diatinctly low-risk. 


tion: in public places should. b enf:ced.
 

The Distric Panchayatopf reat have, funday earmarked. for coiunity develop-. 

purposes, but 'the kinds, of: projectL urertaken- typically meet the needs 
mentr 

or desires of only a localized.. few;. nfortunately, latrines. are not poli

tically usefU, to the influential local politician,.. so their construction-. is 

Some- of these- decision.seldom proloted,in the- deciaion-makin process. 
of -their-local sanitation,.thc-extent of the digradatiot.makers ar- unaware, of 


and this should be exh.bited. to- them. As, education. and. the. connorn- for
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health Inspires citizens to press for hettor sauitaticn, the District Panchayat 

development program will perhaps be further disposed to latrine invastaint. 

The Back-to-the-Village Compaign (Ga6oI Pharka) was conceived ostensibly 

to assist the more rural areas in the management of their political affairs 

and to take development out to the grass-roots village level uhere it belongs. 

With strong central directives, they are in a position to help educate, n

courage and offer guidance in Improved sanitation. Each district office in 

turn has close ties with the Village Panchayat mebers in the district. 

LDD
 

The Local Development Department (Sthaniya BMkass Bibhaag; Pulchowk, 

Lalitpur. Director: Mr. Shanta Bahadur Rai) Is responsible for small-scale 

rural development projects such as schools, hospitals,footbridges and drink

ing water systems. Chiefly, they supply materials (such of it is donated by 

UNIC through the desk of Mr. Gordon Temple) and engineers to rural project 

sites. Pipe and plumbing fincures for a sanitary inetallation would normally 

be handled by the LDD. They are now set up to examine requests for materials 

and technical guidance to build latrine systems from village Panchayats. 

But few requests have been made, and there are few if any engineers with ex

perience in sanitation systems. With the tTaining of engineers and the soli

citation of the numerous potential.requests for assistance (now looking for
 

a door to knock on), sanitation can take a place alongside 'bridges' and 
'water supply' in the LDD. They have a rigorous policy of ascertaining the
 

full extent of the community participation in a proposed project, since th!'
 

LDD never supplies labor.
 

VI. CONCLUSIONS
 

The health of Nepat's growing population and its status as a tourist 

paradise is in jeopardy unlese the atrocious sanitation that plagues the 

kingom-can be abolished. But not only the physical health and beauty of 

the country',is: at stake.. The side-effects of the current unsanitary .condi

tion, are subtly undermining Nepal's ecology, culture, economy and capacity 

for development. 
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Ultimate improvwmnt of tho standard of'living in all facets of life for 

the Nepalose has, and. will come chief.iy through. ciom i y ccamitaant and in

volvement. And ultmately, comunity participation Is the. tast echanim for 

assuming the cask of sanitation improvesnt'. A systtn thu. requires even a 

minimal daily comnitment (its use and maintanance) will function only if the 

inspiration and motivation ave come from the patrons themsalvs. 

The-simple pit latrine, perhaps with some.mincr nodifictiona, is the 

most appropriate waste disposal technoloSy 'for rurea& Nepal.. The minfial In

vestment of time and maturials required most closely matchets the bQnfits 

yieldedanlost villagers view these as insubstantial. Pit latrims are imp

propriate for urban areas and large Newar bazaar towris. Hemo, If vsar and 

ongoing maintenance accomodationa are plentifully supplied, an intalligently

planned sanitation sysem will. meet with success. 

Incentives in the form of zubsidy, donated materials or technical guidance 

may well encourage villagers to dig latrine&, but they will uot cause the vil

lagerx to use them. V;epal'm rural villagers are ae, ratlonsl and innovative as 

their brethren from the developed countries; sanitation concepts.have merely 

ben missing from their traditioual, and now, their present Woetern education. 

A full understanding of sanitation should be sufficient to.convince most.of 

the need for proper waste disposal. 

It is unlikely chat ary sinale department of the Goverawaett of Nepal has 

the capability to managa a nation--wide dacerralized sanitatie1r improvement 

schem. Thus, it is. essential. that developmant efforts be applied to all 

departments of the Government and s*eme' z of society, with spacial emphasis 

on those listed in the preceding sectionm. Jmulaueoun xith the promotion 

of sanitation. it is. Importan= that field tistiug and data collection on 

the technology and sociology of rural sanl ,=.on.brin,. so-that the-numerous 

problems encauntered, heretofore can be proented&.. 

Fundmancally, it. is essential. that there. hat rcognitiom in hig.. Govern

ment off ices, of the. need, for adequate waitation., not only for the healt:h. 

of. the populace but for the.ecnumical, and consequently.political stability 

of the country-. Many of* those"now. wrking in Government were raised, an 

age. when: sanitatio facilities as- such, were virtually %.known, even. while they. 

inre,studyinlg advanced Western sciencts and- abstract. concepts,;. Thisi basic 

http:chief.iy
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navecd uay severely hinder the rapid development In all sectors of Nepalese 

acouomy and society that is proposed for the yaars to come. 
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VII. SUM(ARY 

Nepal has virtually no tradition of sanitation or waste awaagment,. and 

there are only token sanitary facilities at present. Gatro-intestinal disease 

spread by ubiquitous fecal-borne pathogens eclipsea molnutrition as the primary 

source of Ill health nnd loss of productivity. Ignorance of the interconnec

tlon beatuen poor sanitation and health is usivQernal, while taboos. and caste 

are prevalent. The averprohibitions regarding the managament of night soil 


sion to defecating in the same place every day is c-wmpontdod by villagers'
 

of latrines.
r:! to see their stool-significant hindrancea to the prontion 

The population and the production of hiunn ,aste is Crorlng., and this 

waste has begun to markedly degrade the quality of local covironments and 

severely contamlnate streams that arc dovdoiver cources ,o drinkins w3atr. 

aNepal's dearth of the crudest sanitation measureo has rendered it disen

for tourists, the princip#l source of fore±gn enchange.chanting health hazard 

.nuceru is growing among progressive-sinded citizens, but the social, 

political and technical machanims. necessary to bagin improvemant of the pre

sent conditions are inadequate and poorly coordinated. The motivation of 

commuuity interest, cooperation and 	participation will be a limiting factor 

in the success, of a latrine system, and the most difficulr to' undertake.
 

latrines. installed to.
Valuable experience haa been gained from Improved 


date: most have suffered from overdesigm and recurrent cost recovery prob

should be considered in future installatious. Water-seal
lems, factors that 

this time, re heavily deepndant
sy.. ema, suitable only for urban areas at 

on. consistent w ter supply and maintenance for their operation. Pit latrines 

for the bulk of rural Nepal. They are. inexpenare the tachnology of choice 


3ivz, sllple and easy to maintain; asce educated and. hill peoples have con

structed and used. -hes. 

Thu= etucation of NepaL's young in.-the. cncepts and- techniques of sanita

rio.', in conjunction. with scattered: 	fctiona3/dmonstratio latrines built 

of the- mast expedient was to begin theby innovative villagers will be one 

reversal of poor sanitary' habits.. Specifically, at this time somenationwide 

best adapted for aausing. a sanitsn:" tie inf.:,itutlonal channels whicir 	are 

,I cvement" L-,,'.l program are: 
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- The NDS, a Tribhuvan University progrm in which undergraduates under-

Lo a mandantory year of field service and are urged to initiate local devel

opment projects. 

The education system, which could.encourage the construction of-


latrines and inclade eanitstion as part of its. curriculum. 

re- The British Gurkha Rosettlement Progri,. which trains I. iovative 

turning soldiers in Improved agricultur.L techniques, could teach the prin

ciples of sanitation in deuoustratima vorkshops or as. part of other training 

programs. 
could be given to all foreign volunteers- Auxiliary sanitation t.raning 

sent to work in the field.
 

- Compost privies could- h ancouzgd through the pervaniive and rela

tively successful agriculzturo ocsion pzograms. 

could. haadle requasts for materials- The Local Daieloprent £ 

fzom villa Pnch¥yat and local development bodies.and taechni6al guidance 

- The Department of Tourim could sponsor the contruction of latrines 

in areas heavily visited by tourists and trekkars. 

on concertedThe success of all of these progrms will further depend 

central goverment directives. For Napal, sanitation is not an Investment 

that vil]agers imagine to yield benetits, so the Importance of thorough edu-

The task is. a.cation and rational, directed incentives vill be- essential. 


but is of the utmost urgency.
difficult one, and necessarily long-term, 
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Photo- 1: TemuRlQ SEE Sanitatiow
 

Waste deposited on thw skirt surrOundifln teuPle 'a' Patsn.
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tap, PatanPhoto 2.: Commnity WashinB. area And water 

from-theDrinking water is'retrieved.from this tap when the supply 

cut off. The area in the background isKathmandu-Patal city-water main is 


a comunity defecation ares for men- (see next photo).
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NA 

Photo 3: -Men(and. children!. ), commugitv defecation.: area 

This also serves as a wase. duping ground, a play area for children,. 

and' grain drying area: oncc annually after the.rice harvest,. the are& is 

cleared of waste and the groune( is plastered smooth with a. clay and, cowdung. 

paste. For three weeks grain is dried directly- ow the ground:. This area had. 

been used for grain drying just two weeks before.the photograph was taken. 
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Photo 4: Town Cguepost Deot._, Ward V, Patn 

(see text p. 5)
 

wastes and septic sludges are
 At the edge of every Nnwar town, stret 

mixed with stable bedding aid.household. garbage in compost areas similar 

spread by tie Podes on 
to this one. The 'composted. waste i£ eventualy 

flbyapu'5 field3.
 
capot scheme 

Applying. scientific cmposting techniques to. such a town 

rf the depot areas were to be fenced off, covered .%igh prove advantageous. 


thorough aerobic. decomposition,

and managed scientifically to assure-more 

fly-breeding would be controlled, the odor would subside and the resulting 

fertilizer would be safer for agricultural use 
(possibly also on root crops?). 
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1 A° • 

Wcoen.S Communitv defecaion Ar-a, Patan
Photo 5: 


Before installation of the community latrine-bia-gas complax (see next photo).
 

point for-3-5000
This was a 400m2 walled compound which seved as the meein 

women/day. 14hat appears to be dirt betwen the bricks and fetid pools-is 

actually accumulated night soil that is slippery and unsupportive. The ,iquid 

the entrances to the compound (from where the
por:tion of the waste flowed out 

and into a small rivulet, the. same-water int which the- omen
photo was-taken) 

anwould clean themselves. The depth of the semi-liquid waste matter was 

estimated 20 to 25 cm, Mor of the.c-mmunity'admitted to never having seen 

this compound prior to its cleaning, and all showed (feigned?) shock and dis

aun at its-condition.
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Photo 6- Women's counity latrine bio-as coBlx,Patn. 

to the: digestor compount. The 1000
ri6IAL: 'Note locking doors. leading 

for use by 3-400 persons without
litre water tank hmp sufficient capacity 

refilling (inadequate). 
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on 18- ole women'sstall consructionPhoto 7: 

bi-asB system, Xa~coumunity 1&trin 

pipe is straight -inthe-event that debris caughtin the 
The effluent 

pipe must be raed out with a thin bamboo pole. Note the guide-pipe for 

in the. middleibi' the anaerobic digestor?
the gas. collection hood, centered 

of rhe. latrines. 
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gel. 

Photo 8:. The completed stall (!ee text, p. 14) 

1) The lack of doors 

2) Top and bottom ventilation 

3) AlI floor surfaces slope toward the pan 

height..
4) Interior walls are plastered smooth to a zininum" 


5) Signboard explaining proper use. 
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From "Technology, Development, 8aid the Attachment 11-5-B 

Environment: A Re-appraisal", by A.K. 

Reddy, U.N. Environmental Programme,
 
1979.
 

CRITERIA FOR THE SELECTION OF TECHNOLOGY 

1) SATISFACTION OF BASIC NEEDS
 
a)	does the technology contribute, directly or indirectly, immediately
 

or in the near future, to the satisfaction of basic needs such as
 

food, clothing, shelter, health, education, etc.?
 

b) 	does it produce goods and/or services accesible particularly to those
 

whose basic needs have been least satisfied?
 

2) RESOURCE DEVELOPMENT
 
a) does itmake optimal use of local factors (manpower, capital, natural
 

resources, etc.) by
 

i) sustaining/generating employment:
 
ii)saving/generating capital;
 

iii) saving/generating raw materials, including energy;
 
iv)developing skills and R & D and engineering capabilities?
 

b) does it increase the capacity to produce on a sustained, cumulative 
basis?
 

3) SOCIETAL DEVELOPMENT
 
a) does it reduce debilitating dependence and prca ote self-reliance based
 

on mass participation at the local/nationaliregional levels, enabling
 

the society to follow its own path of development?
 
b) does it reduce inequalities? between occupational, ethnic, 

sex and age 

groups? between rural.and urban communities? and between (groupa of) 

countries? 

4) CULTURAL DEVELOPMENT
 
a) does it make use of and build on indigenous technical traditions? 

b) does it blend with/enhance valuable elements and patterns in the 
local/ 

national/regional culture? 

5) HUMAN DEVELOPMENT
 
a)	does it lead to creative mass involvement by being accessible, compre

hensible and flexible?
 
b)	does it liberate human beings from baring, degradin& excessivcly 

heavy
 

or dirty work?
 

6) ENVIR0NMENTAL DEVELOPMENT
 
a) does it minimize depletiom nAd polluvion by Using renewable resources,
 

through built-in waste minimization, recycling and/cr re-use and blending
 

better with existing eco-cycles?
 
b) does it improve the natural and man-made environment by providing for a
 

higher level of cor.lexity and diversity of the eco-systems, thereby
 

reducing their vulnerability?
 

Previous Pa Blank 
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IX. The Dilemma of Peasant Women: 
A View from a Village 
in Yucatan 

This article is from"Women in Development:
 

a volunteer training razource book' 
ACTION/
 

Peace Corps, 1979
 

Mary Elmefndorf 

hIf ,gill liv In 
of th mor than thre billion pople IntftVfd, more 

wornmn. Thn, rwmbWf
pmiSt communiftle. Of tMeo. mora thm hall a 

chamCwr. and 
Icnm under=0 ", urgO."Y of kr.Owig mote about the life , 

roi= of peasut wanwf' In ),,erto better unisntald tho effect ta modffi

latW
and ecancrnk developmnt%-AII hak,, 00 thGM Thl3 Fprwll exp'ore.
 

first. tl, effrgt of modlidmtul on the ts Md stStUS Of PMeW-t wOMen,
 

and amcand. ther enpr~lneUjiCI boeloir in th4* tight 171 thrii etltuffli. 0Ccial.
 
thut detvffina ttf*opportunitis =a trpvations. It 

iono1 i mbI Inthat indU uafztlon eng modmt'iWIY 
will begfn witto the ed=4S 

2 and ten fwa 01' t&Q
bt~ht for Meican woMn in LawcMexWo h 

wore In one rtrtoul vliat-C Kof.t-Md twt effes .thp-the oan0

a hItgtwy Into the vililge had on twm and on their ftmilles. pilIa-
Ing 0 
lgy Uteir adij ont daught.m 

WW10, Ljwju which Isatft largest SpianhPking Cvw=U~ nthOW1e
 

and. Inpopuiatmon,hr ane many Mvi*MRglng I= U
 
both in a=c~ 

er.VA of medCO 0Cty. which hat Rpopul'Ation of 
fmoxYn. urbvt mdmWtrllsl me icg, hItno InIU,.oIted

fnlniv people to another ton Malfflmc ty 
menrip wAys

Indhn mrcoffitin and ,tril speaking their natife langC. III 
thi3 

the. prctM% £'! MwdCeart wormn are vcvca:tratd 8t th twso eds 0 

"Of the
 

nsraMiis-UM (or t7 dItt0Mi.WteflJZOd) contlruum. Sit-= t04ir ShBO 
group to whiCi? they

tth is of~n a function of the gocOcwnomJ4nation'a l t I W not brought with 
¢c how tht conomic doe

bCong. The stibt 
or wealth. Two thirds of MexicO.s 

it a mcm wtue distf tOn of income 
to I per cant of Its popumlaon and a third to the 

nawowu lnCM g" 
W aMio t peWe (Including, of courA. women and the 

Srsmanj 9per on'#.iM, a p 

Mwyq -=kmsndo, k-, an 8MDJ4tcur&5fIY 9:cthM~ascoSltflt ta 
imo"m bjLd&bcops and anjlra8 on women In 

UWOt S&&-l. Her pu 'an Agtl't' n and S"ciP• ' _ _ ,.. l.'m 

UbIly. If2N). P. 49- itW~ 
te3t peWo VOW_' tt -aW" 
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The rapid industrilflzltion that contributed to MoxiCoS Nconomic 

War 11meant. for many pOaUnt women.cvelopnent following World 
U Rsvn:s. 

migration frbm the village to urban areas to work in raCtoreS or 
a result of the growth of an 

The increased demand for domelfic help wes 

;jrban middls class and of the imprmwvment of opportuties for womer 'hat 

inthe 1950s. Part of the succes of the upper-caS women who 
took place 

.cok advantage of new opporttitils, depended on the help of young woman
 

villages who could be hired as lii,-in srvaflts.

'-cmet 

For some. domestic service has advantagems. The young migrant. while 

receiving housing and a kind of autonomy, learns how to survive in tho urban 
" otherd economic fredomr.2 In Mexico 

setting. It can also mean incrm 
some domestic servants are beginning to organize 

zarts of Latin Amerir. 
and thereby are gaining improved wer1ing conditions and a greater sense of
 

such as the monolingual or semiliterate women.
 
pride. But for others. 
domestic service can be exploitaton o! the worst sort. wifth prOStitution. for 

many. beig the only alternative. 
Thousands of Indian women who htvi been driven by pverty from the 

to the cities have chosen to be street vandors ratr than domestic 
rural ami 

as they am ctIlled. srn only a margiil living, but 
(-,,vant5, "The Marfte." 

.jy hav more froedom'thMn they would as domestics and cad more easily 

keep their families together.3 These women in some ways am not unlike their 

in which women were activ in the 
ancestors in pre-Columbian societie, 

not 
rtail vendors and. at timee. as wholmle merchvt. It was 

market as 
to run busineses or engage In othee 

unusual in tho .a societies for women 
and their work gave them high GttuLA The Merlas. 

professonal activities 
hcwaver. find themslves isolated by language and cultural difeInces from 

irr which they worft. Encouragement and supportcome from 
th urban areas 
kinship networks within the squatter settlements and poor neiglibothoods in 

same is true for the mestizo rural migrants.
which they live. Although the 

culture 
unlike the India.a migramS, they do not face the same lnguago' nWd 

to retrain the stelt'vendors for more Skclled par.cipation In 
barnres. Effort 
consumer society (aS dressmakers. domtales. etc.) hove not mW with much 

Them ae howevr. some instance: of cooparative tlon by women 
succes. 

hich hove Ild-to imptoved.slf
street vendors-n Nkmagu".for etJwpile-


respectm tuc4l as incressed incoma.5
 
found that 

Rural women who work at unskilled jobs in ftctwfas he. 

tIcy are usually paid less than thoir mnait co-weares. Ststistics gsthered in 

Ooonioati S, rts as a Channel oU w d 
'Sta for emimule. Margo Lane Smift 

Cza." in Ann-P5catteltO. ed.. FOemae 
Mobility for tM--Lower Claws Worns: Tho Ur' 

(Ft5Our tir Unoirit' of Flttsburgh Pres l3?S): and 
flC hlai inLatin Amv c= Etesav 

Samh K. Myars. Lzgnuago Shilt Among MAigrants to Lima; Pau.Univerisy of Chicago 

RQ00=7 Paner No. 147 (Caticgm. kjnnvenity of ChZIcago Prezs. 1973). 
6 9 on /a Ciudad do t4miicO: El Cpso d9 lia Mailas 

3SVQ LoI"ru Ariwe. It:1f1,s 


(Me1co City: SP?2Setenta.&1275).
 
ciw." 

'Sd* Virve Piho. 'Ule, and Lamor ot 19e tReirla, Tax:le Woetrin Maxic 
Cung;s tf' AflttOnoimiCoal and .hm.ilogic,31

the InternationalIO0 "ormaftc I 
'"9tMCQt. Chicsgo. IllinOis. S4otooalor 1973: aii, Anrlo'-8rtt1a He!Ibrm. La P.rvripa. 

'On Cultural ce Is.Mujetra IStcxnoIm: nre Emnologcal MuSuum. 1671 .1 . 
Or AeanragUa.Viaft~ JAC Matkt?"q SySMIPS

!Uo eas ut Ha~gan, PUo4C EVores~.AdminnitaCMC d5euulto Ce-ivflelcafo. ceIf~JiIg~i.Ll n 
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tff last forty years indicavi that the prcentage of womon in, pat: worwin 

force has morn tmian quadruOled. from.4.6 per cent in 1930 to 19.1 per cent in 

19. 	 The 196 Censw, teblim also rMolt. however. tha" 45 Der cent of the 
fell into the lowest income group. e compared to women working tnai1 yea 

18.9 W ent of tro men: moreover. 72.2 per cent of the women workers were 

tWl 	 inthe two lowest income categories. as compared to 53.9 per cent of 

the mum. 0 Ther are labor It," In exi ntC13 that r(quire qual pay for equal 
strictly enforced. and if the job definitions for 

wor if thoe lews we 
womvWs wafli warve not regularly downgraded. ths status of the female 

Indusbuil vsorktur cotuld Improve. 
Them statistis show the sit?,tlOn of economically 9-tive urban 

ol ruwa wonmen thom s ark enaormou dispcrity between 
woman; In tne ca 

sacual li:=' wOunen perfa-m in the agricultur
what tte stisti. show n the 

per cent of the female lalor force was listed as
al sector. in 192 only 1O 

thOugh in many
economically vadve in agriculture onzi related fieldS. eVC 

ol productl Iathe failty.with each mober ,ura argas of Mayuco tt% %,tit 
in those parts of Mexico still engaged in

performing &necesnry 	 rule.' 
servo a furidw ental and Indispensableubti stiAce agriculirtc. the women 

Civlon ol labor gives them imegral econornic and social
role. bw=auim thc 

time they or tied Irreoc0b1y to the family And to
functions. But at the sc'r 
ftmily smantpritz . to num rous arducus end demandlng trasks, and to years 

of pregnancy ond child rering. Asked ifShQ works, the rual woman will often 
may do most ot the ple.'ing or" anwer In the negative-Oven though 

rharveting and talm cae of anlr Ws and gfntotS--patY because she usdlly 
she Considerl he labor as afamily duty.

reeives rno money, but also becaus 
is both a differilntial evaluation of men's and women's work and a 

"Th r 	 the family); the 
different motivation. The 	man worls to nrwIer tsuppo:f 

Women work because nerssity obliges
wom"to ayudr jhelpto dosoj .... 

they am men."' Oftn the woman carries the
th= to; man wow becz, 

fafn totlong or short periods while hl2r husbandmcomplete responlbillty cft 
is working in the city. buttheman iatill designated 9'"headof the familly--or 

even. Ironically, "the farmer." 
I-ls because modernization and IndustrlizUtlon seem to have mant 

g jobs for urban womnn and loss of status ior rural women that 
low--ayl 

w.'ther they are the answer to thU problem of 
many pople am queltoni 

ao-iOt.i lc development end raising the Status of 
Inrea the rat 

argu th, ;-, the situation of women is worsencd by 
women. Som 
dropmbrt. A c le took at the women in the Mayan village of Chan Korn 

en ISUCI(VKW taboral apariclocc6fl do in MUje'Goria GonzatatSW4m?. -Ua ads.. Sex &d CI&ss in LtnArert.I (New Yolk
mWdW" InJutoNwh md HeW S.

I.?l~d.. 'TcDIIPraegr. 19M.

"The Wanwn of Rlo.dl Pednw3," in Nn liand Safa. So 
lVemna marIaeklimmn. 

&.W CbIe in LofyAmori.op. . , 
w W"Wff8Reftin EaSO001 DowffPr~ IY 

9541.1forozniesamp Eaterl*e, 	 Medels in Irndurtt" 
Yomf St Maom' Prm ISo): Elie Doulding. ".VAia ts Re 

for 0M.:I Compotencit." Souliee
A !MCora Systmift of Socuaakwt~w "The Role of Wfmat aIiq. so"=ui 170. ntlero; Mair Mmon-dorl.University of Colrad. 	 to tte 11I Wodd Con feieriC 

AGVVIS for Peaceful 5=W Chang*." oaper prrosov 
1971: and Irene Tinke 

the soeey for intastolor 	 De.,Wopmint Ottawa. Canad. 
"The Adv Impa of u on women," et Inthis volume. 

http:Amori.op
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ma insights intod -?eirrjzctions to a new road into the villag provides 

wcrrzen in Char. K'M 
C-a n Kom lies inland from tme Caribfli~n be.'h eye= al "'. Yuicatan 

. The.P.insula and outside the Merida--icul-Valladolld lnttcuon trm-1 

reT-on iias mony .2retoologic3l sitea of isiterest to tourtits. Th3 bauic livsli
id ofiz~r slash-aiud'!Lnd isl tubsai~ten= agriculture. uaerg plenting "-c~ 

.umn :ecfmiaL' at; practlid by ~Ininheitarits ism-colwmbafi arcettorsL 
hwttati oin land thaThe Average yield of maL.rO is still) -Mut60-700 hilos pa 

lhia nvs,timily (includingis co-mmunally owned (ojido). Tho income of 
no esit.-ziod value of production for cubsisten.ce csumotme) i$betvnen 

U.S. S230 and S380 per year. Per capita income is thu-zwoil bTl i': U.S. S100 
perytr. in Chin Kom,as Inmany villscjaz of thi& are& toT-e is&high rate of 

illiteracy amOng adutmr Particularly Womann. Many of whwl $polo~ only 
Mayan. The poverty ui tofim, conmunitlea a atibutMbl in par to their 

isola.ion, but it o can be traced to s.ceto-hetrical %toar $O.h as nearly 

three centuries of virtuel ernslfaiyatrv during the period of S% ish ca!ofiM 

=a atmtypad.in Uni Maysr village today. %v%;rnsviorC 

ttil and the dlvostatinl hom1gz at the niniteenth cenury. Wsir of n, 

CasteI.; 
Is as 

ilusiated by suWh ccrftnflies as te 'V7,f.rbk. a kindof baitiomm ritt. This 
throe moht" ok-it. yrb"lifmcarlorry is performed wherv girls ara 

the'centar of a wonum's cuttvil. (A
.inkedJ to tno three hearth stones that ame 
similar rit& for bcro is performed when they are four monthfs;oi-'0h four 

field inwhich they wiTstones u ed to symbolize the +four sides of the cam 
work.) Within thiz world, however. the- women ameskilled tch:nicifaM wiho 

have mastered their work and have a high level of selfirespa% mwell as the 

Respect of their husbands mnd community. Indeed, women often have doci
many of these iJec5iOs are in trwSton-manking prwrlo.ativu. Although 

PfIve. non-orn-alziud domains. tley often relate spedflalty to chango 

-ranging from de=sidons.to introduCa new agricultural techniqui sueds. or 

fertilizers to the dlecL ;io of leaving the village to find work or tosell priduce 
or handicraft.'2 Tius this life of thecommunity is divided in such away (men 

in the fields. womenr working at homa--cooirg. twkircareof the
YcOtinli 
Children, and mekriff and Selling handicrnts) that Mv arnd %omen da odlI 

OR each otiher. In Ctan lem.as in Some other prtiO-f -I61il-wS&d thewoed. 
for tins3u'"iStnce.agrlcuitura inakes of marriage a union of tw* s",eciflist 

reason tMe veomen in suc.h a t"aditiona community enjoy far'rnamo maulity 

with men thtr do teir mor "modn'Sistofs. Thvwom-'Joftl hs. fleeling 

of autonony and dignity and does- not consider, her wOi onerous or 
O0idsM0 to 1b'debasing, for her skills arn oc owidc d and ler work- I.M 

Men vnd women recognize-sucr interds
just as important aa the mar's." 

women's Rotest culfturbt .contextChiki.,;Ste eur.,hi h,4 , 
*N~lw Yom~. Hlt. Ori"taraio Vwa.tmci. I r751: Wory E:'.-re-vit. Nnt4'idsy WVomen:Y 4 

& SOnS. 1975),,nC May tI. D:8L r.af1a.A
W4ag Face Chang±,(NOw York: r-; VMil4, 

fL IM°f .M,4Xggn Town 1n TrSfOn f1Otl;7/' U12;5:tv Or CtifOmtM 
C.:'.'CfO 1A.4xico SE ,SilItas. 1913T. 

- S,,o Mary mn-nr,La v, al 

" arn Loulz- .3Mro*,.@,L.Sv ienr Gu3etrianVi:1aqi-. -. M+.l'.e Z. Pos-2cO 
53.1

'N3-a Culture ara qcclary Istaaarr1.m J1:'IV..'

http:de=sidons.to
http:cubsisten.ce
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are stilt soinew.ut1.ofolnce Ii traditional communlties wFI'O tMWr ilmi 

ogsa, on t" antient corn culture. Lift* i related to the corn goo dietrain 

god. omi wo kMalan go=s for wttorh arIC3011 Ce0omoo.It am 6111 ldi 
attholgh thefo a thw 9 w-"O feit such customil w.,1 be lost now thas 

ChWng~A'In the fotrim of at rontd-heB cowla to the village. 

ANow RoMd 

After Wmrs 0 effot cnth3 p.at of th0 villagers. ahord-top rOad bmtw en Chin 
Kom wit) Valladolid wV', oatr.e in Nwovmbzr 1073. It had bIrn hoped that 

this road would bring moe mplD to bDy tho viilges produc3.ndsmcce. to 

batter mo-c-l onre. clients for hvta nd restaurants. pearaps vrn a fa ty. 
I*VMW. although rw.deftls of ,ona remote communities still go two for 

small itsUP-onco thWr only PUrc laWS--Wy now take advantge of the now 
1 to Valledoid for eddltioil purcha .mrThus Chin Komro" to go 

prOObly wif5l nt gat the tWde Ithad hoped for but will become nly a wa.y 

station alon- the route.1 Similarly. while the roal hea op=n3d up acceas to 
amh.sIeoiogic :ftos, tourIts who cam through Chat Kom on their way to the 

tes rarely 5top Intift Villige. 
The road hts how .oponed up other oppotunlti$,At the time of its 

of Chan Kom expresod interest In the establish.Ineugumlin. th.- wwn 

m nt of coprAtlvu for their handicral.ts, chioflyhummocks andenibroidery.
 

Many of Uth wamen are ptty rda,-'penny aateiuatL" They hzv
 
elways WI or bmftnm.4 thir own producs s- . Orut, owf'-and t-,ir 

&tnaMe time, gonmo of them are well awre that hancjcrafthnn:ai. At tft 

like titsm are fstelhing pir' !nthe tourist shopt o Chichen ha and Molds
 

far ooan what tfvy rmive frow the middlemon, who normally pay them the 
and proportiontmdItlkol "tM,W tho cog of the thrmed- for ther hemmoiu 


ily thn wm'fatn'tir entbreldmy. Thus the woman may receive only S3-S10
 
ill be sold InNow York for UL Even before the rcad vnW ahmvitoc th 

f the woman valkod for three hours from the vill2ge Into ChichenbuIlt, wm 
nds work to the tourks or tourist shopsftf to fiA th#*t mm an their fri 


rither than ml to th rniddlemen who eanm to th village. These women
 
bellow that saiting. up acoopenlttve could help Incras -theirtotal produc
t*o aend at tfe st timn ensura more equitableprices fortheir crs! Their
 
hope Isttat a cooperliv would enable them to increaso ttter Jrcomes and
 

having to. leive the village.caflnue to use their artistic skills whhovtf 

"Whlen m Avi std tt village ofTepeillan. he fovad " the bui dtng f
 

ttferad lWethat vll" agled playad an important role ini its aCC~w4iriOW
doitan 
becrAs~ ci commriai intarch algtrnd mobility. See hisstudy. Trdon eddrhA 
Stuay of Pour MAJcan VWlWa(Ccago: Unfversily of Clhiago Pre=. 19tU). Ocar
 
Lewis had noteid earie that Tepoalan women wore quilkty beotinng aeliars of tfiai
 
welres and produce Inthe wmt !ew his book. Uifa In?aAfexirwf Vsllage VhpjVIw
 

Rest rxA (Urba: Unhfry of tillloir Proms 1951). Today mnost of it rtome in
 
most of tft standa in Ie ir.tcaet itself we run tiy%%o'rgn.yrth"te-UnTep zilan a 

eff~ at the road has ben to waken the loca marketolacf and to mcrh 0 "W 
awe mzfe inlipwnaof trrdo rclatloiv with Cuarnavw= only, minor purctran 

T" a. while majo item am purn ed in the cy.
 
'ie 1tl Armo ald Frnk Melhwie. "ap,-,oPient of Hmi.lad
tS and RurM
 

IndUft-In Mainde (WaNlnagtc . D.C.: Inter.-Arnefrim Devsk-4fm4t Bank. 195.
 
mlm=o. &6
 

http:handicral.ts
http:Ce0omoo.It
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6oiwevir. a co¢oeratlve would be a viable alterrativo for them only if trisy. 
acquird the technical marketing knowledge necesary to c:rmpete with 
:=1r prooucts in both local and international markets 

This rea;izaon of what the ro .d could man for them 1s ani exArnle Of 

:nene women's acceptance of cvlan;e and their eagerres tO work. 71he are 

-,ctat all frlhtened by a new !an~uage or a new techniqua. They r eagerto 
flexible in thair aoproach to 't.,er:=mmunicate and trade. They are wen 

.-a.dcri't3 and are wiiling to change d at ls O snapas. dasiqn3, aivs,and 

:atteme in order to meo their Products more m et.ble. They .re ver 

aware of money and of whet It can do to prevent te hungar they lhvw known 

wheri thre was no corn. They tau"_ their daughters to ian't money sel!img 

;*gs and chickenS and pass on to them their hcndicrftsil!. just as mothes 

nave been doing for generations. From early -hlldhood they have icarnrd t 

intricate pat.e.ris of coordination to rmutcr their w rk. and they are sxiled 
and satistactiom in tUe symbolicmenriticians. They fei a sense of cornpcuw 

and social impaorartc of their work and a ;rmtifictlon from the conviction 

that work is a virtueo.1 In their own-wors. they fl that -to vvift is to liva": 

mit one would become ill withcmt work. Juzt a 3ne vould witn.v away 

tout food.Work is often taked about as ervi'tvity. as aid-Trction. I! 
T).ro2sd has Illoreaui mahrketing~apportutitCris for- flra %vofrlof and 

brought sorrtgo aspem ol the. moQ13m World to Chan ltaiy-Ahiv Villa4grs 
already have contributod labor and money to bring inelatr'icity. and thre* 

a viewing. It hus i a raisedtelevision sats are baing shared at ten c ntav:o 

for the villagers tile question ofwhethor t ly should lsvo Chart Konn and ;o 
womrnn are apprenersl@to the city. although many of tie ofder man and 

than for mto roan. the prospect ofabiout doing so. For the women. evn mon 
going to the city Is frightening. evm though -they are not really aware of the 

;hettoizing" offect. of the city. Others fear that "o road will bring noise. 

Polautien. crowds, and crime. If it does. some say thy may have to leave the 

village and retreat dc.pfr into te countryst=d. 
The young people saem to-havea differant attitude. however. During 

that: ths road was open. fifty of* the n.eihtmsn of themthe first year 
women-did drcide to Ie& ChIz.n Ktcrn. Most of them went to work in Can 

)f theCum, a newly established. elegant Ca.ibbnn reasot Predictlby. mos 

women worked as kitchen helpers In hotels. earning-abouthalf what thle men 
are paid-approxiMlt:ly 400 pearned. The worarr whowovk-at Can Cum s
 

a month (S32). whic," gives them an annuai income of 5384. Thus they are
 
arez. The meP eem EO-850earning more than the averag: family of the 

we3os a rnonv.n as unskilled laborers and have added benefits. suc. I w rk
 

carms to live in. weekends off. and. in some cases. onporunties to learn how
 

to operate machiner/ and to learn other sills that serie to relate tnei 6om'e 
not have the same oportuntties:modern world. The women, however. co 


they are still in the kitchen doing- their sex-defined chores but exueieance
 

neiter the dignity nor thestatus they wculd have irrt.e village.'
 

- ' ea Paul ".tas:.ry of Wotfl." opg.Cit. 

'ISee Marl Ememcof. n"e /ayizn voman an C: are.C4oa. No. a' (Cuer-

MwqcI. %ell,:2" C-tra initwr.Culturat COeCocurflecPOM ,C:.CC. 7,. 
'4 E!frX1, 9.'4.79yaI.? WC'fren 20 C:t = 1707-7e I) 
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Othes have lft C.hian Karr but have rumpined wit in Itn trameworK 0' 

moved into Merinda to Iv with retative anc %the extandot.family. Tney hav 
work at vatious job,%usually in family businesses or as houmfnold help. They 

have less money income but mor freedom tnd dignity than those who work 

at tho rewrt; as one of tha young women told the author. "Tho girls wouking 

oarn more money, but my sistms and cousins who live with my
in Can Cum 

b.Wy everything they
aunt in Mndas have a btter life and they can save 

do have a chance-to build a base fot a futureeurn." T'hae young women 
pastry cooks. or accountants. These

profzzon-as numes. teamntraems. 
in turn. raise oter qua.tionri for thsa women: whether they

oppartunlitl. 
will marry Mayan men, whe.h" they can comb!ne mariage with work. The 

on many things, not 11sast their ability to&,-ter: they arrivo at will deaend 

throw eJda canturiez ci tradition. Sven more will dpsrtd on their ability to 

becone awre of opportunit--irn either the rural or modem sectors. 

Egfectz o1 1he Flooad 

Women like the Mayan wornun ol Chun Kom must not lose their feelings of 

crestivity and competenca it they are to cope stcclssfully with the changes 

brought by m derniatlor and exposure to the outaide world. Will they be 

able to hold on to their feelings of slf.estearn and cultural Identity or will tny 
ntl" 17"carrying out deni

find thrmevots caughit in a cultural limbo-n 

grating and low-paying jobs? Rmpid changes hnte L~tlen place in Chan Kom 

since tha rmd was opened. even though it has nol brought all that was hopd 

for. For some the road has mant the opportunity to bo'n tXa village and fInd 

work; for othors it ho meant th opportunity to ramain in the village
ne 

n of the village havT
whilO earning more for their pfoducts. Thus -ar the wom 

the .,atm time
maintalni' their :elf-.astelm and cultural identity while at 

ol will be bnoficial for
accepting-nd een initlating-ohange Ithit they 


them and their children.
 
in many wyz the women of Chan Kom ,a mote fortunate than their 

they hiv, a rich cultural herltLge which provides a
sisteh' In otr rural ars 
sense of dignity, identty, and stability, and a marketable skill which provides 

a men of livtlihood without having to leave the village. for others, unfortu
slums, where they

nately, the only alternative seems to be migration to th 
to become domtics, lor. p3id factory work

have little choice otitr than 

erspmstltutms or strut vendors.
 

and 

Repcfl, ?974 (Wuhingtofl O.C.: Amatriclit AnflhopoI~ical Asaccatiofi. 1975). P.10.
nmigusl Lgon-Potma. IAnthrovologyte t Cutture&. Annual 
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This analysis sheet is from Women in Development: a volunteer training
 
resource book, ACTION/Peace Corps, 1979
 

Sex Role Pattern Analysis Sheet
 

Instructions:
 

As you observe, listen to and experience the culture aroundyou, use the following list of cues/behaviors to structura thegathering of information you need to understand sex roleis and to
identify patterns. You can use it by selecting a category andfinding a situation where male/female roles are acted out every.
day. 
You could choose a multitude of settings for structured

and planned observationi: visit a market; attend a communitymeeting; see a "family' movie made in the culture or one similar;
go to church; visit a family gathering place (the central plaza);
walk the city/village streets; visit a farm, etc. 
Or thiscould be done over a period of time as you absorb informally anumber of co-munity experiences. Also, to cover many categoriesyou might divide them among other tranees, although there isbenefit to a nuber of trainees having focused on the same 
category. 

Before you go out, reviaw the list and place checks (./)by those cues / behaviors you "expect" to find. Then, afteryou've been in the cultural situation you chose to obsarve,return to the list and check (,/) what you did observe or hear.Notice and reflect on any differences. Finally, add any couents 
or examples you wish to recall.
 

You are oncpuraged to add to this list o' iqnore tho* itomswhich you know a-re not culturally relevant. The list is not
intended to generalize about all cultures. 

Coements
 
Cues/ 
Behaviors hpected 

Observed/ 
Heard 

a/or 

Witbiin.tba FAMjjy (Inta. 

.ysta azauud. home 

Woman/girls care for 
children 

Wome do doestic tasks 

Man do otreuuous.1 
physical Labor f'r 

g
'Blank 

M= served,meals first 
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(chart continued) 
Page Two 

Cues/ 
Behaviors Expected 

Observed/ 
Heard 

Coments 
and/or 
Examples 

Within the Family (Intra) 

(continued) 

Men get meat/protein 

Women discipline 
children 

men relate more to male 
children 

Among Families (Inter) 

Woren relate to vomen 

Women collaborate on 
chores 

Women have accepted 
gathering places 

Men have separate 
gathering places 

Men. share "m"ly 
tasks 

Physical distance 
different between 
and among m= and 

Eye contact ifferent 
ong ad between: 

men and wcaan. 

Voice, 1vOl 
different among 
azul between sexes. 
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(chart continued) 
Page Four 

CUQ/, 
Behaviors I 

Observed/ 
Heard 

Comme.nts 
and/or 
Examples 

Services,) 

Tiomeu relate to 
servicas more 

health 

Women at end Church more 

Boys go to school longer 

Righer £1ucamtion 

for men 
mostly 

Men and riomer 
separately ixu 

s-t 
church 

Wu2n must bc vailed 
(in co -- Ity or 
church)Y 
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Taken from CHP, Guatemala, Peace
 
Corps Training Famility
 

EXTENSION SKILLS: Important points to be
 

considered for successful education and communication
 

1. Be prepared - know what you are doing, where you are going and what you want
 

Ex. Don't prepare your talk an hour before
 your audience to know when they leave. 

you give it.
 

Always do a practice run of whatever it is you are demonstrating 
before you


2. 

get up in front of the group to teach.
 

Start off with a very small chunk of information to be taught. 
Ex. "How to
 

3. 

Build a Stove" would be too broad a topic. Change it to "Building the Base".
 

4. People learn best by doing. The more concrete you can be the better. Ex.
 

If you are doing a talk on how to make a particular type of 
soup have everyone
 

make and taste the soup. 

Illustrate
 
People remember main points better when przsented with visual 

aids.

5. 	

Also people tend to under
your main points and use the drawings during your talk. 


stand complex or abstract concepts if they can visualize 
them. Also remember that
 

points or concepts you find simple others may find difficult. 
Be sensitive to
 

your au6ience and explain points thoroughly.
 

and/or graphs should be clear depicting objects with which 
the
 

6. Visua id 
or pictures cut from magazines are often more people are Fayniliar - photographs 


easily uaiderstood than hand drawn pictures.
 

aids. However,
7. Changing color and lettering can draw more attention to the visual 

understand that visual aids may be distracting, confusing 
or misunderstood when
 

they do not mirror people's reality.
 

A vocabulary list of important things, steps and materials 
in the demonstration
 

8. 

to the audience.
 can be useful to the demonstrator as well as 


9. 	The demonstration should never take place above 
the audience's line of vision.
 

Caution - donit
 
lo People remember things that are unusual 

or make them laugh. 


overdo it.
 

Physical conditions are important - the demonstration should take place in the
 11. 

lightest part of the room or area; room should 

be freed of all other distractions;
 

effort should be made to make everybody physically 
comfortable, etc.
 

12. It's better to have an active audience 
than a passive one.
 

13. Don't read your material..
 

In this way you will build a rapport
 Keep eye contact with your audience.
14. 

Also, they will feel like you are talking to 

them and not at them.
 
with them. 


do the thing it is that
 
Respect the audience members who already 

know how to 


you're demonstrating and get them involved in 
helping you with the presentation.


15. 


State them at the beginning of your talk, in
 16. Repeat your main points. Ex. 

the next day, repeat the main points or elicit
Again,
the middle and at the end. 


them from your grain before you go into any new. information. In 	other words, build 

U azkP~ 	 'ouW 
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continued
 

on the previous information.
 

17. Reinforcement activities following a talk can facilitate learning.
 

18. Always minimize the cost of the thing being demonstrated making sure that
 

the people have the economic resourcea necessary to do it on their own; try to
 

utilize materials found in the immediate area.
 

good idea
19. When the demonstration involves making something it is always a 


to have a finished example to show to the audience,
 

20. Variety in presentation styles and environment are important.
 

21. 	 Your talk should contain an introduction that gives a purpose for the in-

Set the stage for your talk.
formation you are going to give. 


Try not to use very technical words in the demonstration.
22. 


23. Organize your information. Ex. Time/ order, Cause/ effect, etc. 

24. Whenever possible relate what you are demonstrating to the local customs.
 

25. Keep your demonstration short and limited to the time of day and amount of
 

time that the people have free.
 

26. If the demonstration involves several stepsl either write or draw them so
 

the audience has something to follow as you go, but be sensitive to 
the fact
 

that some poeple do not know how to read or follow diagrams.
 

Try and involve as.many of the people's sensee as possible; 
taste, smell,


27. 

touch, sight, sound.
 

smile and be friendly.
28 . Your personality is important 

29 . Speak slowly and clearly. You're probably speaking slowly enough when you
 

think you're going too slow.
 

30. 	 Don't talk down to your audience. Show them the respect you want them to
 

show you.
 

At the beginning of the demonstration explain briefly what you are intending.
31. 

to do and.at the endsummarize what it isyou have done..
 

If they are getting restless - you may be
 
32. Be sensitive to your audience. 


for too long, or they may not be understanding you.
going too fast, going.o! 

33. BE YOURSELF!
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-Peace Corps Training Facility
 

EXTF21SION EVALUATION CHART
 

THE DEMONSTRATION
 

1. Language easily understood. 


2. Speaks loudly enough to be easily heard. 

Comes acrosa as
3. friendly and pleasant.
 

4. Conveys enthusiasm..--.
 

5. Maintains good eye contact with the audience.
 

6. Comes across as coipetent in this subject area.
 

SUBJECT
 

1. Is the subject material useful!
 

2. Was the subject selected o fill a need recog

nized as important by the audience?
 

PREPARATION
 

1. Was the demonstration planned with all key points
 

included?
 

2. Were all supplies, equipment, and visual aids on
 

hand and within easy reach?
 

PRESENTATION
 

i. Did the introduction give the purpose of the pre

sentation and its relevance to the needs of the
 

audience?
 

2. Were sufficient visual aids used?
 

3. Were the operations presented slowly, step-by

step, with repetition where needed to maximize
 
understanding?
 

and easily compre4. Was the language used simple 
hended by villagers? 


5. Would villagers feel sufficiently convinced of
 

the benefits of the new technology to try it? 
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Attachmnt 	11-15-
This is taken from Food,. Where 235 

Nutrition, Politics and Culture 

Met, by b h Katz etab 
Center for Science in the Public 
Interest 

CUSTON AND FOOD
 

Pre-test on Foodways 

Part one contains factual statementsThis test is divided into three parts. 

about fodw.ays; part two highlights major foodway concepts. Mark each statement
 

true or false. Part threc consists o values statements,in part one and two 
identifyand 	there are no corrct op "ixnorriect annw,;. Their purpo-n 7ito help 

on eating patterns.food-related 	 values and clarify t'what effect ouch values have 

have little food valuc iind may actually be harmful to one's
FACTS: A. 	Insectshealth. (FALSE ) 

B. 	Meat; is the to~i~t important food in all cultures. (1ALSE) 

C. 	The ore a iced costs, the mare nutritive value it has. (FALSE) 

II, 	 theD. 	tmhen thrt,,atoned with ntar'vation and hunger in World War 

Dutch ate tulir bulbs, ca.d the Ruasians ate cats, dogs and rodents 

.i ile under zseige. (TnUE) 

CONCEPTiS:A. 	 Both tht vO].abl -jty!nd ,:xceptzbility of food determine whether
 

p~op!, will o-t it. (TRUE)
 

will change is their foodways,B. 	 One o,? the first thing':3 im iga"nts 
this way will make themt"eir Eit culture inbecausc fitting into 


feel more seCures. (FALSE)
 

C. 	Eating meals with friend or feimiy is one of the most important 

times ot togetherness and communication for many people. (TRUE) 

In order to improve the nutritional quality of someone's diet, 
it


D. 


is usua.lly necessary to educate him/her about nutrition 
only. (FALSE)
 

A. 	I love trying new and unusual foods,
VALUES: 


B. My major consideration in choosing foods is the nutritive 
value.
 

I like ho;.ermade foods better than the food in restaurants.
C. 


D. 	Certain foodn are important to me because of my ethnic, 
religioUs or
 

regional background.
 

E. 	I will continue preparing these foods when I am older.
 

F. 	I eat more when I am bored, frustrated, unhappy or angry.
 

G. 	I prefer eating with other people to eating alone.
 

NOTE: Answers are not given on the actual hand-out.
 



1Was been taken fr=, "Food: Where Nutrition,
 1
 

politics and culture Meet", by Deborah Katz, et.a.ttachent 


Center for Science in the Public interest.
 

FOOD CUSTOM QUESTIONNATRE
 

Second Pef.,on Reponse
Fi,%zt Pek.on Repon~ezQJLe.6tionr,, 

1. What foods did you and your
 

family eat when you were young
 
that you donot eat as much of, or
 

at all, now?
 

2. Where did you getyour food?
 
(Response should be specific:
 
supermarket, small store, tarmers
 
market, home garden, individual
 
farmer, hunting and fishing,
 

.wild plants, milkman?)
 

3. Who prepared the meals? With
 
anyone's help? How much tiiqe did
 
the cook spend on meal prepara
tion?
 

4. Were there peogle in your
 
town or neighborhood who ate much
 
differently from your family?
 

5. How often did the whole family
 
eat together? Were mealtimes dif
ferent then?
 

6. What days of the week or year
 
did you eat "special" meals?
 

7. What major changes have occur
red in food technology 6ince you
 
were a kid? What kinds of gadgets
 
or new foods have become avail- P
 
able? 
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Q.e ,0 Fika t Peizon Reaponae SeconC Pe'.on .e&pone 

8. Did yO4 or 4o you eaj any foods 
in order to cure illeoses or 4n
jury? Which ones? 

9. Did you or do you avoid eat
ing any foods because they were 
beliaved to cause ti1nesa or 
injury? Which ones? 

10, Are yoi fond of any food be
cause it reminds you of places, 
things, or people of the past? 

11. Do you eat any foods today 
that qeemed stranga or Unppetiz
ing when f rst *ntrq4td to 
you? 

12. What foo4s or typas of food 
d14 you particularly cherish when 
you were young? What foods werG 
considered ,fancyq or Rapecia!1? 

13. Do you think foods are better 
or worse today? 

14. What changes in food and 
foodways do you appreciate? What 
changes do you regret? 



ADVAKTAGES 0F LOENA SOMS 

1. 	 At least half the wood normally used in cooking is caved. 

2. 	By reducing deforestation, there is lesz crosion and loss of arable land.
 

3. 	Time is saved in collecting Lnd hauling wood. 

4. 	 The health of the fanily is improved as morn Szohz is vented out of the 

house, decrtasing the possibility of eye and lung damage. , 

5. More foods can be cooked simultaneously, including the continuous availability 

of hot water. 

6. 	Cooking may be easier and cleaner in an elevated cooking position.
 

7. Stove top can be used as a food preparation and/or eating area.
 

8. 	Low cost in constructing a stove.
 

9. 	 Owner built. 

10. 	Prestigious; status item.
 

ii.Jobs are created for 3tove builders, providing a supplementary income activity.
 



DISADVAWLTAG-S OF LOr". STOVES
 

1. Open fire keeps family warm on cold days/nights. 

2. The smoke of the 3teve is needed to minimize peets in the thatched roof as well as 

in the grains stored above in the loft. 
is to cool" over 3 roches3. Not traditional. the custom 

4. Preference to be close to the eanrth.
 

uses her open fire. 
S. Friend hLw, a stove, but it is cracking aod cz-Lbl ng; she now 

there is a lot of maintenance involv A in having stove. (ie, clean
6. Friend says 

ing of chimney pipe and tunnels). 

7. Firebox not responsive to size and type of fuel.
 

Can't be used for large holiday
8. inflexible nature of cooking surface/potholes. 

or ceremonial pots.
 

We need our soil for agriculture; sand only

9. Where do materials come from? 


Where do we locate and how do we transport maavailable down below at river. 

terials?
 

10. Materials coat too much; who pays for them?
 

11. No time to spend two days inbuilding a stove; who will build 
it?
 



241 	 Attachment 11-18-HTaken from "Food: Where Nutrition, 
Politics, and Culture Meet", by 

Deborah Katz, et.al. Center for 

Science in the Public Interest
 
FOUR DAY FOOD DIARY 

Meet, D.
Food: Whe'x. N.t.,-on, Pot.,t,., and C t,v

(Adapted from 
for Science ,nthe P"blie Interest.)Katz, et.al., Center 

Keep a careful, accurate diary of the foods you eat 
over a four-day
 

Record the types of foods, amotuts in home measures 
(cups,


period. 

sources of foods thome..vending machines, restaurants,
slices, etc.) 


etc.),.and where the food was consumed (table, 
car, park, etc.).
 

Organize the foods and their amounts into categories 
(as appearing on
 

the food consumption tabulation sheet).
 

Mixed foods such as cheese pizza may be counted as 
serving protein
 

food, serving vegetable, and one serving bread; stew (1 cup) 
may be
 

-i serving protein, 1-2 	servings vegetables, depending
considered as 

on composition; a milkshake may be % serving milk, 

h serving sweet, etc.
 

The following is a list 	of average servings:
 

cup or one unit (1 orange)Vegetables - Fruit 

1 cup milk 8 QZ.
 

Po,ten FoodA 

1 cup beans, cooked 	 8 oz.
 
1
Eggs 

4 oz.
4 tbsp.peanut butter 


Chicken, lean meat,
 
2 to 3 oz.
cooked fish 

2 oz.
Cheese 


CexeaZ and 8Mead
 

1 slice
Bread 

to 3/4 cup
Cereal, cooked 


1 oz.Cereal, dry 

to 3/4 cup
Cornmeal, grits, rice 


1 oz.CiAZp FiLed Food 

Sweets 

2 small cookies
 
1 cup sweetened drink
 
1 slice cake 
1 doughnut
 
2. small candies
 

cup ice cream
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FOUR DAY FOOD DIARY, continued
 

Time Food and Amount Source Place Consumed 

Breakfast
 

Midmorning
 

Lunch
 

Afternoon
 

Dinner
 

Afterdinner
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FOUR DAY FOOD DARY, continuod
FOOD CONSUMPTION TABULATION SEET 


Record the number of servings :u have daily in each category:
 

Total/4m
 
Average
 

Total Per Day

FOOD Day 1 Day 2 Day 3 Day 4 


Vegetables
 

Fruit
 

Milk
 

Protein Foods
 

Cereals &
 
Bread
 

Sweets
 

Crisp
 
Fried Foods
 

Miscellaneous
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Session 18
 

Problems in nutrition: selected case studies 
The following situations should be typed on 4" X 6" cards and each one given to 

a group of participants who will spend 5-10 minutes planning a strategy for 
imDroving the nutritional status of the peoplb involved. A recorder is nmed 
in each ,roup: and the group's strategies are lateZ shared with all participants
in tb e~in 

1. Clses begin at 7:45 A.M. To catch the bus, you raust leave your home at 
7:00 A.M. You barely I-ve time to wash, dress gather up your books, and run. 
By 	 9:30 you are f*arished and have difficulty concentrating. How could you cope 
.ith this situation? 

2. Air.! lovez to cat - but mostly between meals. She just caa't get enough 
potato chips, candy and sweet sna¢' s. Frequently she'll drink a few bottles 
o-F soda pop a day. She's often so full fromuthese snacks, that she'll skip one 
or more regular meals. She has just found out that she is pregnant, and is 
very happy about it. She figures that' as long as she stays close to hex- proper 
weight (she; is a f'ew pounds oveneight) she must be eating all right. Ihat could 
you oeioojilurnd -ro h-Ai her during her prepnancy? 

5. You ax-c just out of school, unemployed and lcoking for work. You live in a 
rooming house without a kitchen, so you just ase the hot plate to heat up canned 
soup and hope that someone will invite you over to dinner. If -;hings don't get 
much better, you are going to have to resourt to stualing. Fortunately, you still 
havd a food budget of 10 dollars a %.eek. How can you use it to eat nutritious 

oials and still make it last a. while .Cner? 

4. Your neighbor has four children and her husband has gone to the city to look 
for work. She must see to the household needs, take care of the children, tend 
the fields, se:, and still find time to cook nutritious, and cheap meals for the 
family, She hears from her husband, when he visits on the weekend, that the 
newest thing is sliced, white bread with marmelade on it. Wanting to please him 

and seem more "citified", she ponders whther to spend the money. She asks you 
for your advice. What do you recommend she do to fill the children's bellies as 
well as please her husband and herself? 

5. You and f'. host-uountry friend are planning to go hiking and backpacking for
 
a t;tek in eiri olziied, but spectacular place. Your friend has hiked in before,
 
but nevei. th a -oreigner, and feels that maybe you require fancy foods, like
 
steaks and <_.,pzcnsive items. Now the friend is feeling that maybe the hike isn't
 
appropri;ate, and hopes (secretly) that you will make some low-cost, light-weight
 
sugjyestions. Fortunately, there is water available on the. hike. What do you
 
recoon'end to ak:e on the trip?
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* Comhin2 roo Groups for Compiete Protein * 

Grsii~Seeds
 

4//
 

v I 

DairyLegt~oe 

,
Adapted from page 1214,Diet f'r A S.m11 P 


by Fra ces Moore flappe, 19715 NTO. I Balls-titlu 
Books.
 



From "Food: Wher"zNutrition, Poli:ics, 246 Attachment 11-18-P 
and Culture Meet", Deborah Katz, et.al. 

THE FOOD SQUARE 

ENERGY (Staple) FOODS BODY BUILDING (Protein) FOODS
 

CEREALS AND GRAINS LEGUMES 
NUTS
1STARChY ROOTS 

OIL SEEDSSTARCHY FRUITS 
ANIMAL PRODUCTS
 

IMPORTANCE: Cheap E IMPORTANCE: Low-bulk 
sources, cereals are also concentrated E sources; 
sources of protein, iron fat = 2 X more E than 
and vitamin B-complex carbohydrate 

PROTECTIVE (Vitamin/Mieral) FOODS STORAGE (Energy) FOODS
 

PURE FATS
 

FRUITS 

VEGETABLES 


FAT-RICH FOOnS
 
PURE CARBOHYDRATES 

IMPORTANCE: Provide vitamin IMPORTANCE: Combined with sta-
A and C; dark greens are ples, these foods increase 

also sources of iron and quantity/quality of protein in 
vitamin B-complex meal. 
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F00D COSTS LIST
 

The following foods may be used during the preparation of a low-cost, nutritious 

and appetizing meal. The foods prepared should he culturally feasible, and in 

line with what you already know about the fooad ' of the region where you will serve 
use than 50 cents peras a PCV. Please plan the menu no that you do not more 

neners to have some of all dishes prepare.2. Reperson (make enough for group 
member that a low-tech approach is appropriate; no blenders or electrical appli

that if other a.t. deviocs are available (e.g., pedal
ances may be used, znd 

power grinders, aolar ovens) they should be utilized in conjunction with the
 

Lorena stove. When you have chosen your "shopping list", please give it to the
 

Trainer so that your supplies will be ready when you begin food preparation.
 

Note: you may order fractions of the amounts listed.
 

millet - 40 cents/lb oranges - 0 cents each
 
lemons - 0 cents each
brown rice - 30 cents/lb 


-white rice - unavailable apples 15 cents each 

wheat berries (whole wheat) - 30 cents/lb herb teas - 10 cents a bunch 
-whole wheat flour - 50 cents/lb black teas 50 cents a bunch 

coffee (whole bean) - 4.50/lb
whole barley - 30 cents/lb 

cracked barley - 40 cents/lb coffee (ground) - 7.00/lb
 

oil - 1.50/liter
black beans - 35 cents/lb 

soybeans - 35 cents/lb butter - 2.25/lb
 

soy flour -.-45 cents/lb margarine - 2.00/lb
 
coconut - 2.00/lb.
coni (dried) - 25 cents/lb 
cinnamon - 25 cents/stick

corn flour -- 50 cents/lb 

cinnamon (ground) - 50 cents/tbsp.


potatoes -. 20 cents/lb 

sunflower seeds - 1.00/lb.


peanuts (raw) - 50 cents/lb 

sesame seeds - 1.00/lb.

chard - 20 cents a bunch 

greens - 40 cents/lb
 
carrots - 45 cents/lb
 
broccoli -- 40 cents/lb
 
squash - 40 cents/lb
 
sweet potato (or Yam) - 35 cents/lb
 
onions - 25 cents/lb
 
garlic - 15 cents/clove
 
salt and pepper - 0 cents/ration
 
chilis (whole) - 5 cents eac4
 
ground chili/powder - 40 cents/tbsp.
 
milk (whole) - 60 cents/quart
 
milk (powdered) - 30 cents/quart
 

eggs - 15 cents/each
 
cheese - 2.00/lb
 
whole cumin - 20 cents/tbsp.
 
ground cumin - 50 cents/tbsp.
 
oregano - 25 cents/tbsp.
 
sugar - 60 cents/lb
 
honey - 1.00/lb
 
bananas - not available, all exported
 
molasses - 25 cents/lb
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Assessment/Evaluation of Cooking Exercise
 

Trainees answer the following questions in groups, analyzing the group process
 
and the type of food prepared. Answers are written and given to Trainers (no
 
individual answers, only as group/team).
 

1. How were the tasks divided? Who did what?
 

2. Did all group members participate fully? Ifnot, why (what impeded coop
erative effort?)
 

3. What food was cooked? What was the recipe? (to be collected and then distri-,
 
buted to all Trainees )
 

4. What was the nutritional value of the food? What nutritional needs did the
 
food satisfy? If there were sources of protein, were they complementary? (illustrate).
 

5. Did the food taste and look appetizing?* If not, what could be done to improve
 
flavor ard appearance? Would you use this recipe again?
 

6. What a.t. devices were used in the preparation? Were they appropriate for the
 
tasks? How could preparation have been more low-tech or appropriate or more
 
efficient?
 

7. What would you tell others attempting to do the same job to make it flow more
 
easily or better?
 

8. Were the devices used for food preparation potentially useful and suitable.
 
for application during Peace Corps service? Are they potentially appropriate for
 
use by all members of a community, including women and children? Explain your
 
answers, please.
 

9. Did you notice any implications for health during the use of the a..t. devices?
 
?lease state any observations.
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TROUPLESHOOTING 

you encounter some of the following problems, here 
are some suggestions:


If 

too sandy, too dry; lacking sufficiflnt clay and 
water as well
 

Cracked corneri:. 

as needing to be better packed.
 

(first) If minimum clay use molasses, sugar 
solution,
 

No clay or sand available: 

or manure. (second) ifminimal sond, use rock, 

-broken pots, or pine needles.
 

(last) Hire transportation to go get material.
 

V into crack and repack mixture.
Stove body cracks: cut a 


Chimney clogs: Creosote build-up: clew, chimney pipe.
 

don't wobble in cutting damper, straight cut, don't lean
 Firebox bridge cracks: 

on it,wait until dries before making damper, don't 

make opening too large.
 

Inside of firebox falls in: if difficult to repair, leave it and create a sloped
 

Or build new firebox or new stoqe!
damper. 


Smoke in kitchen: create tighter fitting holes for pots.
 

Base shifts: if necessary, add mortar with blocks; put frames around 
base to
 

prevent shifting; put some top to base or.even 
piece of plywood; leave base to
 

Probably you should plan on stabilizing base 
with
 

dry before adding stove mass. 

clay and sand mortar.
 

check mounds, turnel size, firebox too high 
or too
 

Uneven or no heating of pots: 

far away or insufficient oxygen.
 

Pots sunk too deep: lower tunnels; provide hand hold space to get to pot handle if
 

pot stuck, wait for stove to cool down.
 

Insufficient draw: check.size of chimney pipe 
(too small/too large?); stove still
 

Have you cleaned
stovepipe above roof line? 
drying? wood wet? dampers in place? 

and tunnels for creosote and ashes?

the chimney pipe 

Damper and pothole wear: use an external damper and leave firebox 
damper. For
 

potholes, add new Lorena mix.
 

No stove maintenance: follow-up extension work needed to assist 
stove owners.
 

same as above.
Wrong or no damper use: 


Chimney wear: old paint can?
 

with fine screened material, varnish, paint 
or cement.
 

Finishing stove: 
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LORLEA W2D STOVE IWORUTTON 

Stove Desicn 

1. Graph (centimeter square) paper can be used for designing the stove for illus
trating number, size spacing, and location of pots ae well as size- of firebox de
pending on size of firewood. Consideration should be given to whether cook is 
left-handed or right-handed. 

2.. How do pcople cook, what kinds of fuels are used, size of wood,. etc? What are 
people's needs? Assess the situation. 

3. if there is limited fuel available, the large mass stove may not be the way
 
to go; try low, small mass stove. For example, the Indian Chula mud stove cooks
 
things fast, takes smoke out of the house, and is better used with dung and chopped
 
straw.
 

4. Stove pipes can be designed using concrete, clay drain pipes, ferromud, bamboo, 
etc. It is suggested that heavy wire be used in earthquake areas to hold the stove
 

pipe together.
 

Hnw to Conserve Firewood
 

Chop wood small. 
Use dry firewood. 
Cook as many things simultaneously as possible. 
Do fast cooking first, then slow cooking. 
Use pressure cooker, if possible. 
Use the pre efficient metal pots. 
Keep -ihd on pots. 
Keep pots low into stove. 
Make sure pot is tightly fitted into pothole 
Slow boil is more efficient than a fast boil. 
Close dampers as much as possible. 
Use your own stove in demonstrating efficient cooking.. 



TASK ANAL'1 ' 

PROJECT : Build a Fuel-Conserving Mud Stove 

TASKS -TASK ELEMENTS PERFORMANCE CRITERIA KNOWLEDGE ANDCOGNITIVE SKILLS MATERIALS TOOLS 

1. Design stove Establish design criteria 
& decide on -iz 

Make top view drawing; 
mark In positions of pot 
holes & linking tunnels 

Design of stove represents 
needs of parmon & is read-
Ily understood through 
drawing 

Knowledge of needs of 
individual or family 

Paper Pencil 

Indicate size of holes & 
& label use 

U3 

2. Determine soil com-
position 

Shake test Ability to discover 
amount of sand in soil 

Knowledge of soil types: 
sand, silt, clay 

Shine test Ability to discover 
amount of clay In soil 

Worm test Same as above 

3.I 

19fll-
& and to 

co~sl-ervy 
Build a sifter Sifter is rigid Basic carpentry skills Wood, 

screen 
nails, Haner 



TASK ANALYSIS
 

PkOJECI - ,uiH.a Fuel-Conserving Mud Stove 

TASKS -TA",ELEtMiNTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

3. Sift soil & sand to HSift coarse snd Sand Shovel 
fine consistency,, cont. 

Sift clay Clay Shovel 

4. Test mixtures using Build mold using pre- Ptolcd is rIgid & easily Basic carpentry skills Wood, nails Hammw, 
test blocks for determln- scribod dimenions hanled saw, tape 
ing strongest mixtere measure 

Mix clay & :.pd io cLr-
rect proportionc while 

Mixturde 
kneaded 

scorrectly Understanding of relation-
ship between soil types 

Mud Shovel 

adcin. Water & water 

FjIl mold with mixture 

Remove frame and let t3Wocks are well formed & 

blocks dry do not slump or stick to 

Tst blocks for strength 
& select strongest mix-

Blocks, 
bricks, or 

ture supports 



TAS K 

[_PROJECT : Build a Fuel-Conserving 

TASKS 	 TAS"' .LEMENWS 

Make cde view frawiprQ5. 	 Design base 
showving -,)e& shapez of' 

vclrn GStovelbairt 

base sace & la.y out 
dimeartOX on 

6. Constuct stove 	 Leve 

BuWid base to req.uired 
hei ht (uvas) using 
t'ronges tuVs blaocks 

7. Build up layers of mud Smooth mixture in each
le 

Trim Ide., smooth top,8. 	Trim mass 

repair cracks
 

A NA L 

Mud Stove 

PF.RFORM&ANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

Base wii adequatoy sup- Calculations of size Popr Pencil 

port 5tove & meet needr, 
of family for toe mcce 
height 1 

Upon completion, 
IsaceIs level 

base String, sticks Rae, 
macheto or 

Knowledge of height of 
prime stove user 

Mud blocks 
hW 

Mud Machete or 
big knlfe,r 

trowel 

Sides e even all around Mucd machee . 



TASK ANALYSIS 

PROJECT : Build a Fuel-Conserving Mud Stove 	 I 

KNOWLED.1a AND 

TASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS M,.TIALS T0 

9. Design layout of pot 	 Measure & mark out out- Potholes reflect fanly's =Paper' pots, 'Prmll' 
oegclmn-
osition &corresponding line of potholes, damper needs & distances re-

tunnels stot & chimney on stove required (vd c; 
top 

10. Exccvqte 	 Slice & core out small 
holes In center of each
 
Iothqle & chimney hole
 

Cut damper slots 	 Adequate air passage is Knowledge of mlnimunn machete 
provided sizes for stove perfonnonco 

Core firebox & flare Adequate area Is Frovided Same as above Machato 
entlrance fo; wood & for use as an 

oYen 

Enlarge &shapa potholes 	 Creato a 6ittt !it 9 p is Knowledgoe of family's Spoon, 
& chimney pot to be used rowel 

Excavate tunnels to coi-	 Arriving heat Is directed Understanding of heat Mud Sp004n, 
nect holes & build up the 	 towards bottom of stove- flow & passage ltrowel 
bottom of cacti pothole 	 & heats or cooks so natild 

http:NOWLED.1a


TASK ANALY 

PROJECI ; Builo u Fuel -Conserving Mud Stove 

TASKS 

II. Construct & Install 
damper doors • 

TASK( 

Cut metc 
top 

ELEMENTS 

corncrs & fold 

PERFORM\NCE CRITERIA 

Damper tits well it' slot 
& is adaptable to differenI 
h ights 

KNOWLEDGE AND 
COGNITIVE SKILLS MATIUALS 

Scrap metal 

TOOLS 

Tin snips 

Make row of small holes 
for nails 

T 
Thin nail H 

. 
Install chirneyipe 

' c"" ip 
Chimney pipe I elevated 
& restlng above where 
tunnel enters chinrvy 
hole 

Smoke exits through 
chimney pipe 

Chimny 
pipe 

Fill in cracks & holes, 
smooth sides & top 

Mud 
-

Macheso cf

I 
Construct & Install food 
cutting board with anchor 
(optional) 

Whitewash, paint, or 
varnish stove 

Cutting board issecure 
& stable. 

Stove is aesthetically 
pleasing 

Understanding of family's 
needs 

Understanding of cultural 
aesthetics & cost of 
materials 

Wood, nails 

Lime, paint, 
or var;dsh 

Ho-k - &i 
raw 

Paintbxu-A 

j 



TASK ANALYSIS 

-_PROJECT ; Build a Fuel-Conserving Mud Stove 

KNOWLEDGE AND~iAEtL 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERALS TOOLS 

14. Start Fre after stovye Place kindling & wood Fire lights &buns weI Understanding of the Paper, kind- Matches 

dries inside firebox & ignite combustion of different 
fuels 

ling, wood, 
or other fuel 

Put wc~er in pots & fit Minimum smokes exits 
into pitce through potholes 

Open dcn per doors Haot & smoke is passing 
throusgh all tunnels to top 
of cdomney 

Add wood Qr4 cook 

Overall Criterion 

Stove performs In accor
dance with ieating & 
cooking requirements; 
stove 4hows no signs of 
skumping & minimal signs 
of crumbing & cracking I! 



PHASE III : PEDAL POWER 

HEALTH / NUTRITION 

WOMEN IN DEVELOPMENT
 

THE ROLE OF THE VOLUNTEER IN DEVELOPMENT
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259 	 PHASE ilI 

2 	 JAY 3-IPDA I 

Session 3: 	 Session 7:
 
lealt-h and Nutrition in

Focd First: An Appro-
Cross-Cultural Context:priaeTchniog

Approach to Health / 	 Traditional Health 

Nutrition 	 Systems 

session 4t
 
Cla'"Y-41cal MAchanilcs:
 

PZinciples of Peda Session 8:
 
PGWG, 	 Dynapod Construction:
ISeatBegin Phaz. III I 

Session 5
Session 1: 

Familiarization with
Introduction to Pedal 

the BicyclePower 


Session 2: 	 Se-sion 6:
 

Construction of Stalternativu Uses and 

Design Considerations tionary Dynapod Frame
 

for Pedal Power
 

DAY 5 	 t'Y 6.VAY 4 

Session 134
Session 10:
Session 0: 

Health and Nut-rition. 	 Maternal and Child
 Dyriapod Constzuction 
 Con- Health: Part Iin Cross-Cultural 
text: Rural Community
Health 

Session 

14:
 

Biacksmith and Metal
working Experience /
 
Comunicatioai SxillsSession 11: 

Design Power Transfer
 
Systems 

Session 12: 	 Session 15:
 
Adaptation of Appara-
Technology and Food: 

Food Processing and tus 
* * Pedal Power 

I' 	 Blank 



260 PHASE R!
 

VAV 7 

Session 16: 

Maternal and Child 

Health: Prt II 


Appropri-
Session 17S: 


ate Technology for
 
Health: The Role of 

Women and Children in 

Preventing Dehydration 

and YMlnutrition 


. Session 18: 

~'Final Adjustments 


PAY 87AV 

Session 19: 

Dscoverig ad 

De ining WoTmn S 

Rolbs in Developmen~t 


Session 20-

Aasement and
 
Modificationls
 

Session 21:
 
IExtensi.on: Communica
ting TecniC T
 

to
ss 1ormation 
Miso~mal y Educated 
People 

9.
 

Session Z2:
 
Voluteer in D~velop
mnt: The Process of
 

Change 

sio 2
 

The Utilization of
 
Pedal Powered Devites 

in Food Preparation 

bicycle parts,Wconstrutior, 
m:terias, and
 

Given the necessary 

adriven apparatus so 

that it is:
 
a weider, the Trainee will design and build
 

pro-ided with access to 
a dynapod, and couple 
it to 

ppoiri.ne to the specfied 
needs ofthe user,
 

iab,
culturally 

energyaefficient, and 

durable.
 

donstrateeffective 
mthods to
 

o4nfi 
 ducathed people concening
Trainee will devo e
Thre to inf~mlly Doesib
atio f ,
communicate info 'mti ncl uin gpotential"'a
o irP 


e ed device, ind
a pedal p w implications for health 
statuS improve

olesr
impact on WOmn~S 


ment in the community..ca

http:ppoiri.ne
http:IExtensi.on
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SESSIO I 
Introduction to Pedal Power
 

Time: 2 hours
 

Objective: The Trainee will discuss the history of pedal power, as
 

well asperceptions of the technology in the United States, and will
 

adequately make comparisons between advantages and drawbacks of pedal
 

power applications.
 

Ovetuiew: The Participants begin this session by sharing their past
 

experiences with pedal power, discussing its various uses and the
 

ways in which pedal power is viewed in the United States. The Facili
 

tator briefly talks about the history and development of pedal power
 

as an energy source. The Participants then conduct a series of
 

tests on various forms of grain grinding devices, including a pedal
 

power unit, to determine the advantages and disadvantages of each.
 

Suggested Rezowtce: 

McCullagh, James, Pedat Pcwex, Rodale Press, 1977; pp. 1-25.
 

Pedal power grain grinder, hand grinder, tradi-
Mate Z4 Meeded: 

tional grinding stones.
 

Ptocedwae6 

1,. (15 minutes) In groups of 3-4, the Participants describe past
 

experiences with pedal power, listing all the applications with
 

which they have either had direct experience or know about through
 

reading.
 

2. (15 minutes) The Facilitator gives a talk on the history and
 

development of pedal power as an energy technology (see McCullagh,
 

pp. 1-25).
 

3. (15 minutes) The entire group discusses the perception of
 

pedal power in our society as a small-scale energy source. Ques

tions to be addressed: What status does pedal power hold in ou.r
 
Is it
society? In transportation? In small-scale energy use? 


taken seriously as a renewable energy device?
 

4. (1 hour) Groups of 3-4 are presented with three types of grain
 
a simple grinding stone like those traditionally
grinding devices: 


used in many parts of the world, a metal hand grinder, and a
 

pedal power grinder. They devise an assessment tool for collect

ing and comparing data on the relative utility and efficiency of
 

the unit, including the quantity of grain ground versus time,
 

quality of the product, relative energy requirements, and com

parative cost.
 

5. (15 minutes) The small groups share their findings with the
 

larger group. They discses the relative advantages and disad

vantages of each.method of grinding grain.
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SESSION 2 
Alternative Uses and Design Considerations for Pedal Power
 

Time: 2 hours 

: The Trainee will become aware of a variety of appropriate
ObjeetV; 

pedal piwer applications,.and will denonstrate an understanding of
 
important cultural and physical design factors.
 

Ovxvwiew: The Participants review the various applications of pedal
 
power and discuss Lie design criteria for such units, including
 
energy efficiency, economic feasibility, choice of materials, and
 
cultural compatibility.
 

Sugge.ted Re.6ouAce.6: 

McCullagh, James, Pfdat Pawet 

Congdon, R.J.,ed., Intoduction to Apptoptiate TeehnoZogy, Rodale 
Press, 1977. 

Attachment 111-2-A: Diagram of existing pedal power unit
 

Attachment I1-2-B: Waterpump
 

Mteti.t4 Needed: Pedal power devices
 

1. (30 minutes) The Facilitator distributes information on alter

native applications of pedal power (McCullagh, pp. 103-104;
 
Congdon, pp. 83-85; Attachment I1-2-A; Attachment III-2-B), and
 
leads a discussion and review of the following topics:
 

Small tools an& machinery, including shop tools, agricultural
 

implements, s(uwing machines, etc.
 

Transportation and hauling
 

Water pumps
 

2. (45 minutes) Using the diagrams and the existing devices, the
 
Facilitator describes the various types of pedal power devices
 
(stationary, mobile, and treadle), their applications and design
 
considerations. The Participants assess the designs and units
 
with special attention to the following:
 

Dynapod properties: stability, longevity, ease of operation.
 

Construction requirements: adequate skills, proper tools,
 
accessibility, and relative cost of materials.
 

Previ -Page Blank 
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3. (30 minutes) The Participants discuss the sociocultural fac
tors that could encourage or restrict the application of pedal

power as a.small-scale renewable energy in less developed countriesz
 
Some questions to consider are:
 

What are the possible restrictions concerning who mey ride
 
bicycles in a parti-cular culture? if women or children were
 
not allowea to ride bicycles., would this.effct'the use of

pedal.power devices? With treadle power, would the same res
trictions apply?
 

Would the fact that bicycles are widely utilized in a country

make it more or less likely that pedal power would be adopted

for other forms of mall-scale energy use? Would the absence
 
of bicyclez in a country make the introduction of pedal power
 
more difficult?
 

Ts there enough energy saving to warrant the investment in
 
a.pedal power device? Could the increased prcductivity en
courage people to use a dynapod as an alternative to hand
 
powered devices?
 

4. (15 minutes) Based ca the Appropriate Technology Criteria
 
Sheet (Phase II, Session 5: Volunteer in.Develo. ent, Attachment

11-5-B), the Trainees determine the circumstances in which pedal

power devices would be considered. appropriate and inappropriate.
 

Note: This exercise may be done orally, but for iora insight

to the Trainees' understanding, it should bci givc i a written 
assignment, either handed in at the end of the session or

the next day. The Trainees' work may be assessed according to the

points covered in the Appropriate Technology Criteria Sheet.
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SESSION 3
 
Food First: An Appropriate Technology Approach to Health and 

Nutrition 

Time: 1 hour 45 minutes 

Objectiue: Through discussion, reading and i.dividual thought, 
the 

Trainee wil'. develop a working definition of a "food first" approach 

to health and nutrition in the developing world, i..e. all people 
have the basic right to adequate and nutritious food, independent of 

Based on that definition, the
land ownership or economic status. 

Trainee will uuggest viable methods of addressing the issues 

raised,
 

through the development and application of technologies that 
promote
 

local self-reliance and well-bding.
 

The implications of two approaches -_ 
"food as commodity"


Oveiview: 

are examined, compared,and contrasted, using
and "food as nutrient' --


as illustrations,the food industry and subsistence farming in 
the U.S.
 

From that discussion, definitions are
and throughout the world. 

developed concerning the philosophy of *food first". and strategies
 

planned for utilizing appropriate technologies in ways that 
are
 

are 
designed to improve health and promote local self-reliance.
 

SuggeAted Re.uooce 

in The FeedZng Web, Gussow, Joan, ed., 1978, Palo Alto: Bull 

Publishing Co: 

Lappe, 	Frances Moore and Collins, Joseph, "Food First",
 

pp. 101-108.
 

Meyer, 	Maureen, and Gussow, Joan., "Whatever Happened to Food",
 

pp. 122-125..
 

!!ylie, Philip, "Science has.Spoiled My Dinner", pp. 163-166.
 

Newsclip, p. 168. 

Lerza, Catherine and Jacobson, Michael, 1975, Food 6oxL Peop-e 
Not 6ox Po6it, N.Y.: Ballantine Books. 

as i6 ?eopteSchumacher, E.F., 1973, SmaU ia.8eau-itLZ: EconomZic. 

Matt.Led. N.Y._- Harper and Row, Publ., Inc.
 

Note:. 	 It is suggested ;that Trainees have-read the; resource material
 

before this session.
 

Needed: Paper, pens, newsprint or chalkboard, markers.
MattexaL 

Pro cedute.
 

1. (10 	minutes) The Trainer gives-a statement of the objective,
 
and defines the term "food first" as it relates to the philosophy
 

a component
of appropriate technology (for example, "'food first" is 
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of appropriate technology philosophy, since it is based upon 
local selg-raliance and the promotion of w ll-beiig. 

2° (15 minutes.) On newspriLt, the Trainer jots eown.ideas generated 
in response to the queetion: How hac the AmeAtean diet changed 
in the a t qenv,.tt.on? Trainees are "ncouraed to give ahort, 
immediate responses (e.g. more fas- gcod, more anacks, less home
grown vegetables, etc.). All ideas should be recorded. Then the
 
Trainer asks for some conclusions about health and nutrition
 
status as retlacted by such changes. One conclusion that should
 
be stated, if it is not suggested by the Traineo., is that disease
 
patternu in thip countxy have changed in the last century from
 
infectious to degenerative illnesses,, in part due to the chang
ing diet in the U.S. (It is interesting to note that in most
 
of the world, illnesses are still infectious in nature; it is
 
only with devolopment and *progress" that diseases become degen
erative.)
 

3. (15 minutes) The differences between whole and processed
 
foods are discussed. As an illustration, a whole grain, such as
 
wheat, is described (and, if possible, shown), and is then com
pared to a refined product, such as "enriched" white bread (which
 
is only enriched in the sense that some of the nutrients re
moved during the processing are replaced, along with a few vita
mins). A mention should be made of the potential use of pedal
 
power to promote home grinding of flour and local utilization of
 
the entire food.
 

After comparing the whole wheat and refined. whot bread, the
 
Trainees brainstorm a list of "terrible ten" processed foods
 
(Lerza and Jacobson, pp. 433-434) which the Trainer marks on
 
newsprint., As each food is named, a reason should be given why
 
it appears on the list, e.'., bacon-.nitrosamines; coca-cola:
 
no nutrients, peddled in underdeveloped countries, owned by a
 
large corporation. The list of reasons is posted next to the
 
list of "terrible" foods, and is.rviewed to.identify the terms
 
that indicate "food as commodity",.e.g. owned by large corporation,
 
excessive or non-recyclable packaging, low in nutrients, high in
 
price, excessive fat,. sugar or salt.
 

4. (15 minutes) In pairs, Trainees brainstorm characteristics of
 
both cash cropping amd subsistence farming, using the following
 
phrases to trigger responses-t purpose, effects,.meaning of food,
 
energy use,. sustainability,. etc. Alternating turns, one person
 
reads: a te= and writes down: the other's responses for both
 
cash cropping and subsistence farming-, e.g. Purpose: profit,
 
power (cash cropping); nourishment, livelihood (subsistence farm
ing). When the: lists are generated, each pair discuasses the
 
terms "food as- commodity", and "food as nutrient". 

5. (10 minutes) The Trainer elicits responses to the question:
 
What x.ea4onahp doA 0'6aod a4-. commod.ty'! have to heatth and 
wett .1bang?' What douA "dJood a. nut4Zent' impty? 

http:commod.ty
http:qenv,.tt.on
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6. (20 minutes) In small groupR: th,.A Traiftne &velop 4 w'rkinV 
definition of "food first" on t l tha.t 
tion, they identify ways in whick . tchn' . ,* 
address the issue of "food first-o
 

7. (20 minutas) As the groups . Whair "iAndT-la

for utilizing appropriate tec,1c y, the;y pv"t thtsi.', W:rk 
(written on newsprint and includ'2inrg tei nves) 2; that others 
may walk around and see each group's aE:Pcr'tso 
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SESSION 4 
Classical Mechanics: Principles of Pedal Pqver 

Time. 3 hours 

Inteitim Obj tiLve: The Trainee will understead, to the Trainer's satis
faction, the basic concepts o2 the mechanical properties which affect 
the construction and operation of a dynapod. 

Oveitvi.: In the construction of any syetem involving power tranafer, 
the foces o' operation must be aonsidere-d. The.Trainer demonstrates 
the mechanical properties that apply to the construction of a dyna
pod. A discussion follows, and Trainees share observations and de
ductions concerning tha influence of mechanical properties on the 
construction and use of a dynapod. 

Scgge6ed Reh6ouxcez: 

Meriam, J.L., tMehania, John Wiley & Sons, Inc. N.Y., 1959.
 

Attachment 111-4-C : Demonstration of Torque
 

Attachment III-4-D : Demonstration of Momentum and Inertia
 

Attachment 1II-4-E : Demonstration of Sprocket Ratios
 

Attachment III-4-F : Ratio.Design
 

Attachment III-4-G : Basic Formulas
 

1. (30 minutes) The Trainer demonstrates the effects of torque
(Attachment !T1-4- C ) . 

2. (30 :iutes) Based on the demonstration, the Trainer encourages 
the TrainGes to develop ideas on construction techniques to off
set the;efect of torque. (Some examples are: angle bracing, 
gussets and diaphrams, and various wood joinery techniques, such 
as p joints, mortise and tenon.) 

3. (30 mit~tes) The Trainer demonstrates the-effects of momentum 
and inertia (Attachment 111-4- D). 

4. (30 minuteri) The Trainees are encouraged to apply the demon
stration principles to dynapod design.. A conclusion may be illus
tratl-d uGing the example of a flywheel in certain applications
 
(e.g. gra.in qrinders, shop machinery, and various farm machinery)
 
to store pedaling energy for future use in times of peak load.
 

5. (30 minutes) The Trainer demonstrates the effects of sprocket 
ratios (Attachatent 111-4- E ). 

PrVO Pige Blnk 
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6. (30 minutes) The Traizees are encouraged to apply the demov
stration principles to pedal power, and from their own observa
tions discuss the differencen between chain/sprocket and belt/ 
pulley systems. (Some .brevatio=n that the Trainer may wish to 
add include: chain/sprocket systems are up to 98% more efficient, 
do not slip, and generlly have longer lifetimes. Belt pulley 
systems exe easier and less expensiva to construct, can change 
otientation of power rotation, and'aan utilize local materials 
and technologies. 

7. The Trainer distributes Attactment-.I-4-G : Basic Formulas, 
and Attachment 111-4-1 : Ratio Design. Attachment 111-4-F 
is a worksheet to he completed before Se%4i0o 6.. 
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SESSION S
 
Familiarization with the Bicycle
 

Time,: I hour 

rntte4.I Objective: The Trainee will identify all major parts 
of a bicycle and be able to dismantle one with ease. 

Ovexv.ew: In order to effectively understand and work on pedal power 
applicatioas, it in necessary to understand the mechanics and con
struction of the most co=!on form o- this technology -- the bicycle.
 
The Trainer familiarizes the Tr,'ines with practical information about 
bicycles: different types, pa-rts identification, and disassembly
 
and assembly procedures.
 

S!gguted R.ouAce.A: 

McCullough, Pedat Powv 

Cuthbertson, Tom, Anybody'6 Bike oo, Ten Speed Press, 1971.
 

Attachment III-5S- L - Bicycle Parts 

Mate4alz Needed: Bicycle, wrenches, screwdriver, hammer 

Pto0edu.'e. 

1. (15 minutes) The Trainer discusses the evolution of the bicycle
 
and different types now used.
 

2. (5 minutes) The Trainer provides the Trainees with a diagram
 
identifying all of the major parts- of a bicycle (Attachment III-5-H).
 

3. (40 minutes) A bicycle is provided to each small group of 
Trainees, and they practice identifying all major parts., then 
develop a plan (to be orally verified with the Trainer) to dis
assemble the unit. 

http:Ovexv.ew
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SESSION 6
 
Construction of Stationary Dynapod Frame
 

Time: 2 hours
 

Intexim Objective: Given appropriate and sufficient materialsand the
 
dynapod plans, the Trainee will construct the framework in such a
 
manner that it will withstand operating forces.
 

Overview: Under the direction of the Trainer, the Trainees review
 
and discuss the stationary dynapod plans and construct the basic
 
dynapod frame.
 

Suggeted ResouLae4: 

Attachment 111-6- I: Stationary Dynapod Plans
 

MatxZia£z Needed: Lumber, hammers, nails, measuring tapes, saw, pen
cils, squares.
 

P-to eduire, 

1. (5 minutes) The Trainer collects sprocket ratio worksheats from
 
SeAZion 4 and assesses the Trainees' understanding of ratio
 
theory.
 

2. (10 minutes) The Trainer leads a brief discussion on the sta
tionary dynapod plans (Attachment 111-6-I) and states the ob
jective criteria.
 

3. (1 hour 15 minutes) The Trainees begin the construction of the
 
stationary dynapod frame, while the Trainer circulates among the
 
small groups to demonstrate the various tool skills and construc
tion techniques.
 

The Trainees invert and stabilize the frame so that it stays
 
immobile and upright when pedaled. This can be accomplished by
 
bolting or welding a crossmember to the frame and then attaching
 
gussets to the crossmember.
 

The Trainer observes and evaluates the Trainees' performance using
 
the following checklist:
 

Did the Trainee use proper stabilizing and reinforcing techni
ques, i.e. gussets, membranes, diaphrams?
 

Did the Trainee use proper fastening techniques?
 

Is the unit stable?
 

Will the unit stand up to long-term use?
 

5. (15 minutes) Trainees clean the work site.
 

Pre~iO'~~ Clg 
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SESSION 7 
Health and Nutrition in a Cross-Cultural Context: Traditional
 
Health Systems
 

Time: 3 hours 

Objective: Through readings, case studiei, role-play and discussion, 
the Trainee wit examine traditional health concepts and systems, 
and will identify appropriate strategies that consider, respect,
and include local health and nutrition practices, customs and be
liefs as they relate to the Trainee's futnre role as an appropriate 
technology extensionist. 

OuetvZew: in this and the following Health and Nlutrition session, 
the Trainees analyze health and nutrition concepts, including their 
own perception of health systems and beliefs, so thaot they may 
better utilize appropriate means of addressing health concerns during
Peace Corps service as appropriate technology extensionists. The 
Trainees exanine available health technologies in the United States,
 
and examine individual preferences and biases, in large part deter
mined by cultural perspectives. A short talk is presented concerning
 
traditional health systems throughout the world, and about the dif-,
 
ficulties inherent in attmpting to superimpose new health programs
 
upon indigenous and traditional ways. As an illustration of the con
flicts and interactions that occur between health systems, the Trainees 
take part in a role-play set in a rural village. The session ends as
 
the Trainees examine the role of Peace Corps Volunteers in appropriate
 
health and nutrition extension, and begin to suggest viable options
 
for future Peace Corps involvement in village health concerns.
 

Sugggated Re.zouJLee6 

Lindheim, Roslynt "How Modern Hospitals Got That Way", in
 
Co-Evotution u votAZty, Winter 79/80, pp. 62-73.
 

Goldman, Laura, Pe4,petve,6 oJ Batance: .A Study ao H t. 
Taadttion6 in iaman, Ecuado&,. National Technical Information 
Service, Washington, D.C. 1979, pp. 3-13; 41-93; & bibliography. 

Bloem, Kenneth, et.al. PAoceeding6 o6 the WolJng Conjetence on 
App.opI iazte Tehnotogy in Hea.tk.Zn euvetping Con.txZe, National 
Council oi International Health, Washington, D.C. 

America Public Health.Association, The State o the A.t o6 
VeZtuvexing Low-co6t Hfea2tkh Sexiceh in Devetoping Couant~ie46, 
Prepared for AID, Office of Health, Washington, D.C. U.S. 
Department of Commerce, National Technical information Service. 

Appop,'.ate TeehnoogyoftoHeath Newsletters, World Health
 
Organisation, Geneva, Switzerland.
 

Brownlee, Ann, Community, CttuAe, and Cw.e, pp. 214-262. 

Previous Page Blank
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Study in Cross-Attachment III-7 J : The Tnjectionz A Case 
Cultural Health Care 

Note: Before this session, Trainees are encouraged to read Brownlee, 
pp. 3-13; 41-93. pp.. 214-262; Lindheim, pp. 62-73; and Goldman, 

Matzriat Needed: Newsprint, markers
 

Ptco cedatPe
 

1. (5minutes) The Trainer discussws the agenda for the session,
 

and the objective.
 

2. (15 minutes) Time is provided for the Trainees to review 
the
 

assigned readings.
 

3. (20 minutes) Identifying Health Technologies: The Trainer
 

redefines the terms "health technology", first discussed in the
 

introductory phase of training:.
 

It is any means, device, or system that is used to promote,
 

improve, restore, or maintain well-being. Appxopiate health
 
or systems that are
technologies are those means, devices 


culturally acceptable, believed to be medically effective by
 

both the practitioner and the patient, and which serve to
 

promote, improve, maintain or restore well-being.
 

In order to facilitate the exercise, the Trainer gives a few
 

examples of health technologies, and asks for suggestiona 
from
 

the Trainees. (These may include acupuncture, steambaths, hos

pitalization, injections, herbal remedies, etc..)
 

The Trainees form groups of five (which will also be used 
for the
 

select a recorder, and brainstorm a list of
next exercise), 
 Then, they
health technologies available in the United States. 


identify, by consensus, one or two technologies that are accep

table. The "acceptable" health technologies should be re

viewed by group members to find if they are also believed 
to be
 

"appropriate" technologies for health.
 

All groups join, and.the recorder shares the
4. (15 minutes) 
The Trainer writes each technology mentioned on a
results. 


piece of newsprint, under the heading of "acceptable" or "un-

Some examples of technologies that may appear
acceptable". 


are: 

Acupuncture and acupressure, herbal medicine, chiropractic
 

and osteopathic medicine, faith healing, nuclear medicine,
 

x-rays, "witch" doctors, family physician, hospitalization,
 
primal therapy,. zone therapy, reflexology, iridology, fasting,
 

special diets, yoga, massage, surgery, physical therapy,
 



277
 

cupping and bleeding, transfusions: injections and pills, and
 

vitamin therapy.
 

The Trainer asks for any conclusions 
that may be reached by
 

looking at the list, and based on the individual 
group dis

if the Trainees have difficulty, a conclusion 
should
 

cussions. 

be suggested. The discussions and lists will probably 

indicate
 

that acceptable health technologies in 
the U.S. are those that
 

sense,the 20th-century medical 
are considered "traditional" in 

It is likelymedical philosophy.and which follow "modern" 
that the unacceptable technologies will 

include esoteric. un

umiliar, or "exotic" approaches.% (It is possible that some 

groups will react in a different manner, 
and other conclusions 

may be drawn that are not reflective of 
"mainstream" U.S. 

summarize the exercise, the Trainer should pointculture.) To 
out that tradition and custom play a very 

important role in
 

determining individual views of health 
care.
 

A short talk may be presented by the Trainer
 5. (20 minutes) 

or other resource person, concerning traditional 

health systo-ms,
 

and covering the following points: (see Goldman, pp. 3-13;
 

41-93; and Lindheim, pp. 62-73)
 

The history and health concepts of 20th-century 
"western
 

medicine.
 

The similarity of "western" medicine 
to other traditional
 

systems, including the concept of maintaining 
and restoring
 

equilibrium as a basis of well-being.
 

A comparison of folk and scientific medicine
 

Examples of traditional health systems, 
including conzmon
 

restrictions concerning behavior and 
diet.
 

Potential and real conflicts between 
indigenous and intro

duced health systems.
 

A short break may be scheduled before 
the next activity.


NOTE: 


The last point in
 
6. (10 minutes) Introduction to Role-play: 


the Trainer's talk may serve as a bridge 
to the next exercise,
 

which illustrates some conflicts that 
occur between rural,
 

indigenous people and "modern" health 
care delivery systems.
 

The exercise serves -isa problem-solving 
activity, since it is
 

a Peace Corps Volunteer who is consulted 
to help tasolve the
 

The Trainer distributes the story (Attachment 
III-7-J)


conflict. 

The Injection: A Critical Incident) and 

allows a few minutes
 

for the Trainees to read it.
 



278 

Trainees form groups of five, and the Trainer explains the
 
procedures to follow, using a copy of the instruction shoet
 
that is included in each group's packet (Attachment III-7-J
 

7. (45 minutes) Following the directions giveat. the groups of 
Trainees each choose a recorder, read the characterizations
 
and scenario for the role-play, and then participate in the
 
exercise. When the role-play is completed, they discuss the
 
questions for study (Attachment TTI-7-J ) and prepare strategies 
(which will be shared with the group at large) tc, address the 
problem of meeting the medical needs of a sick child in a cul
turally sensitive manner (Attachment III-7-J).
 

8. (20 minutes) All groups join and discuss the role-play 
exercise. The Trainermay facilitate the discussion by asking 
how the Trainees felt during the exercise, and elicit comments 
about the process of enacting the role-play. Then, the re
corder from each group presents the strategies developed for
 
dealing with the situation.
 

9. (15 minutes) The Trainer asks for volunteers (not necessar
ily from the same group) to re-enact the role-play, utilizing 
the new ideas just presented

10. (15 minutes) When the role-play ends, a discussion should
 
focus on the Trainees' perceptions of the role of the Peace
 
Corps Volunteer in health and nutrition extension. (This dis
cussion will be continued in the next health and nutritioa.
 
session.) 

A panel discussion is announced for the next health and nutrition
 

session and a list of topic.s and a sign-up sheet are posted (see
 

Ses.6in 10) . The Trainees ara encouraged to read relevant materials 
(see Su ggeted RaouAc e, Seizion 10) and to meet in topic groups 
to prepare for the peanel discussion. 
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SESSTON 8 
Dynapod Construction: Seat
 

Time: 6 hours
 

The Trainee will construct a platform and seat
 I teZim Objective: 
that are compatibI4e with the dynapod design, adjustable 

for operators
 

of various heightse and of sufficient strength 
and durability to
 

sustain the weight a.wd movement of the operator.
 

Ovexview: The Trainees continue the construction 
of the dynapod frame

the unit. During this session
 
work, adding a platform and seat to 
they also begin the Peace Corps Volunteer 

role-play format in which
 

they will alternate taking the role of facilitator 
or "PCV" for the
 

As each individual completes the role-play, 
thore will be
 

group. 

an evaluation period to aasess and discuss 

the "PCV's" performance
 

and role in the group.
 

Sugge.6ted Rzouxces 

Attachment 111-8- K-: PCV Role-Play Format 

Needed: Lumber, hammers, nails, measuring tape, 
saws, pen-

Matexia, 

cils.
 

P'toPc.edxe.
 
procedures


1. (15 minutes) The Trainer explains the 
purpose and 


for the PCV role-play format and distributes 
Attachment 111-8- K.
 

The Trainees determine who will be the 
first "PCV", and begin
 
(This exercise will be
 the sesssion according to the format. 


repeated in a number of sessions, so that 
all Trainees have the
 

opportunity to practice the PCV role.)
 

The Trainees continue the construction
 2. (1 hour 30 minutes) 

of the dynapod frame.
 

The Trainees evaluate the PCV role-play accord3. (15 minutes) 

ing to the format.
 

the
 
4. (10 minutes) Another Trainee assumes the 

role of PCV ari 


group begins the second role-play session.
 

The Trainees construct the seat platform
5. (2 hours.20 minutes) 

The Trainer sould make available, to the 

Trainees,

and the seat. 

the following Task Analysis:
 

Task A : Determine the location of the seat through 
experi

mentation.to achieve comfort and efficiency 
in pedaling.
 

Task B : Construct the seat support.
 

Materials: Wood, plywood, nails, seat materials 
(canvas,
 

leather, etc.), hammer, and saw.
 

http:mentation.to
http:hours.20
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1. Cut and attach supports to the frame so that the seat
 
support is roughly horizontal.
 

2. Cut and attach gusset, and membranes to the support so
 
that it is rigid and strong caough to support the operator.
 

Task C : Construct the seat by cutting wood to the proper
 
shape and attach it to the dynapod support so that it is
 
structurally sound enough to support the operator safely when
 
the unit is in operation.
 

6. (15 minutes) The Trainees evaluate dynapod construction progress
 
using the assessment criteria below:
 

Is the seat adjustable?
 
is the seat coiafortable for extended r'se?
 
Is the seat stxong and stable inough to withstand prolonged use?
 

They then evaluate the PCV role-play according to the establisheO
 

format (Attachment III-8-K),.
 

7. (15 minutes) Trainees clean the work site.
 

8. (1 hour) Individual reading time is allotted.
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SESSION 9 
Dynapod Construction
 

Time: 4 hours
 

Ovetuiew: The Trainees, using the PCV role-play format, finish the
 
dynpod frame and seat construction.
 

MatexiatL Needed: Hamer, nails, lumber, saws, measuring tape, pencils.
 

Prto edute,6 

1. (15 minutes) The Trainees develop the PCV r~le-play format for
 
the day, and select a new "PCV" (Attacunent 111-8-K).
 

2. (3 hourse15 minutes). The Trainees finish the construction of
 
the dynapod frame and seat (see Sezzion 8 for tasks and assess
ments).
 

3. (15 minutes) The Trainees assess their work (see assess
ment criteria, Se44..on 8) and evaluate the "PCV" according to
 
the established format.
 

4. (15 minutes) Trainees clean the work site.
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SESSION 10 
Health and Nutrition in a Cross-cultural Context: Rural Community Health
 

Time: 2 hours
 

Objective: See Seasion 7 

OvevZew: The focus of this session is upon appropriate village 
health care and the role of the appropriate technology Volunteer as 
a health a~d nutrition extensionist. Small groups, discussing indi
vidual topics, address a number of rural community health concerns: 
the use of village-based health workers, or "imported,'medical teams; 
the role of traditional practitioners; the role of appropriate 
technology in health; the philosophy of self-help; preventive vs. 
curative approaches to nealth care; and the integration of traditional 
and modern health systems. Representatives from each g-oup form a 
panel and give a summary statement of their group's topics, after 
which the panel takes questions and commentary from the rest of the 
Trainees. Then, based on readings and the panel discussion, a list 
of guidelines for appropriate rural community health programs is 
generated. Finally, the Trainees write a short statement describing 
their perceptions of the role of the PCV in community health. 

Suggeted Re4oce.zs 

Note: Resources in this section are divided as to topic. However,
 
the two books recommended for all topics covered are:
 

Werner, David, Whexe Thete i4 No PoetoL, Hesperian Foundation, 1977.
 

Brownlee, Ann, Community, CuttWe, and Cate
 

1. Village-based Health Workers. / "Imported" Medical Teams/Units 

Werner, D., Where TheAe iz No Votot, 1977; Introduction: "Words 
to the Village Health Worker". 

Werner, P., "The Village Health Worker - Lackey or Liberator?",
 
1977, Hesperian Foundation, Palo Alto.
 

Paddock, William and Virginia, "We Don't Know How: An.Independet
 
Audit of What They Call Success: in Foreign Assistance", pp. 87 .-0.
 

36;51.
 
2. The Role of Traditional Practitioners
 

Section III: "Folk Healers and Ethnomedicine" in Heatth and the
 
Human Condition, 1978, M. Logan and E. Hunt, ed. MA: Duxbury
 
Press, pp. 149-241.
 

'
"World Health - Traditional Medicine" , Nov. 1977, Geneva:WHO.
 

Goldman, Laura, Peupea~tivZu oj Ba. nce: A Study oj Hleath T4tdi-

Previous Page Blank
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3. The Role of Appropriate Technology in Health (the application of
 
devices and techniques; and including the active participation of
 
women and children)
 

Proceedings o6 the Woaking Conference on Appropriate Technotogq
 
in Heath in DeveZoping Countries. Washington, D.C.: National
 
Council for International Health.
 

"Appropriate Technologies for Health"' Newsletters, Geneva: WHO.
 

Rihani, May, DeveZopment az ij Women Mattted: An Annotated 

Bibliography with a Thitd Wortd Foa6, May 1978, Occasional
 
Paper 10, Washington D.C.: New Transcentury Foundation.
 

Buvinic, Mayra, Women and WotZd DeveZopment: An Annotated Bibtio
gtaphy, 1976, Wash. D.C. Overseas Development Council.
 

Tinker, Irene and Bramson, Michele, editors, Women and WoZd
 
DevaZtpmnet, 1976,. Wash.D.C. Overseas Development Council.
 

4. The Philosophy of Self-Help
 

"Project Piaxtla" The Hesperian Foundation, pp. 32-33; Approtech,
 
Vol. 2 #2, August 1979.
 

"The Village Health Worker - Lackey or Liberator?" Hesperian
 
Foundation.
 

5. Preventive and Curative Health Care Approaches
 

Werner, D. WhvAe Thete i No Vocto,. Introduction, "Words to
 
the Village Health Worker".
 

"The Village Health Worker - Lackey or Liberator?"
 

6. The Integration of Traditional and Modern Health Systems
 

Brownlee, Community, Cwte-, and Ca'e, p. 214-238.
 

Logan and Hunt, eds.. Heatth and the Human Condition, pp. 299
401..
 

a¢teZiatA Neededr Paper, pens, newsprint or chalkboard,.markers.
 

.ePMocedu 

1. (5 minutes) The plan for the session is outlined, and the
 
topics for discussion are reviewed.
 

2. (30 minutes) The Trainees meet in their topic groups (decidi
 
at the end of Se.ion 7) and discuss their readings about the
 
topic. A reporter should be selected to summarize the ideas
 
generated, and any conclusions or recommendations mentioned by
 
the group.
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3. (30 minutes) The reporters from each topic group forr a panel,

and present a short (.5 minute) summary of the groupie discussion.
 

4. (20 minutes) Quustions and comments are invited from the
 
observers (Trainees and any guests present).
 

5. (30 minutv-) A list of guidelines for appropriate rural

community hed!Ln efforts is established. The Trainer should write

the suggestions on newsprint, attempting to consolidate ideas
presented. If the group needs assistance, some suggestions may

be made, e.g. locally based and operated clinics, active participation in planning and implementation of programs, utilization
of local practitioners, minimum dependence on outside support.
 

6. (15 minutes) The Trainees write a statement defining their
views about the role of the Peace Corps Volunteer in rural com
munity health. The statements should be collected for later
evaluationusing the following assessment criteria: 
--Does the
 
Trainee:
 

" 
recognize the validity and importance of traditional
 
health beliefs, customs and practices?
 

" demonstrate an understanding of the sources of conflict
 
between "modern" medical practitioners and indigenous

ways (e.g. devaluation of indigenous systems and overvalu
ation of "modern" systems by non-indigenous people;

erroneous understanding of rural people, their customs
 
and beliefs)
 

" 
recognize the PCV's role as one of facilitator, and not
"barefoot doctor"?
 

"	make a distinction between provider of services and facili
tator of assistance?
 

" understand economic, social, political and cultural considerations?
 

" 
respect the fact that there are other perspectives of reality

that are often not the sane as the Trainee's?
 

OPTIONS: 
 This session is ideal for inviting local community resource people, such as a: 
family doctor, midwife, indigenous

healer, dentist, paramedic, or other health care worker. 
This discussion may be continued during an informal evening panel or
gathering, so that the Training community may socialize and talk

with local health personnel.
 

A health worker may be included in the individual groups or on
 
the panel.
 

A 	rapresentative from the Hesperian Foundation (kvre Tkee iA NoVoctok) may be invited to show slides and present a workshop on 
rural community health projects. 
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SESSION 11 
Design Power Transfer System
 

Time: 4 hours
 

Intexim 
 Objective: Given available materials, the Trainee will design
a power transfer system that is of the correct size and type, so that
the dynapod will power the driven unit in an efficient manner. The
design should utilize strong, low-cost materials, be sturdy and
potentially long-lasting, and be sized according to gear ratio theory.
 
OvexuiZew: 
 The Trainer guides a discussion on various types of pzwer
transfer systems and the sizing of components. The Trainees subsequently choose and utilize an appropriate construction method.
 

Saggeted Rezoutcez: 

Attachment III-11-L 
: Sprocket Ratio Worksheet
 

Attachment III-1l-M : Power Transfer Design Option
 

Mate'iaZs 
Needed: Welding unit and rods, oxygen/acetylene gas torch,
 
safety mask, drill and bits, file, metal rasp.
 

Proceduxre
 

1. (1 hour) A worksheet (Attachment III-ll-L) is distributed for
the Trainees to complete, in order to test their understanding
of sprocket ratios. 
The results are then evaluated by the Trainer
and any questions are discussed. 
Note: In a large group, the
Trainer may wish to have Trainees, in small groups, check one
another's work while the Trainer circul'tes among them. 
The
 papers may be collected zor the Trainer to examine more carefully

after the session.
 

2. (45 minutes) The Trainer.opens a discussion on the use of alternative materials for the construction of the power transfer
system. 
At this time, the group should be encouraged to develop
their own list of possible optional materials that could be used
to construct sprockets, pulleys, belts, chains and bearings. 
Such
possibilities could then be evaluated as to their availability,

longevity, and cost. A diagram showing a possible option is then
distributed (Attachment III-11-M ) and discussed briefly.
 

3. (45 minutes) The Trainer gives a brief talk about the uses and
effects of the flywheel, including the following points:
 

A review of momentum and inertia, at this point, serves to
clarify the way in which a flywheel may be used in pedal
power applications to store rotational energy, and balance

the dynapod's operation. During periods of minimum load,
the flywheel can store energy for subsequent use when the
load increases. This energy-storing ability is especially
important for grindinggrain, or other low-speed applications

where the load factors vary considerably.
 

Previoua Prncm R11eviI 
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After the talk the Trainer answers any questions and discusses
 
the design possibilities and use of alternative materials for
 
flywheel construct,.on.
 

4. (1 hour 30 minutes) Trainees, in construction groups, develop
 
a dynapod power transfer system. They first determine the proper
 
speed at which the unit should be operated by developing an
 
assessnent plan to measure its optimal efficiency. Generally,
 
this may be accomplished by mounting the unit and hand-using it
 
to determine operating forces and rotational speed. From this
 
information the groups can now size the sprockets or pulleys to
 
produce the desired results.
 

The Trainee's power transfer plan is evaluated using the following
 
questions:
 

Does the system use low-cost, strong materials?
 
Will it have sufficient lifetime?
 
Is it sized properly?
 

http:construct,.on
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SESSION 12 
Technology and Food: Food Processing and Pedal Power
 

Time: 2 hours 

Objectiue: The Trainee will identify ways in which technolcgical
change has affected foodways in our society, and how the introduction
of pedal powered food processing devices may affect traditional food 
patterns.
 

Ouexview: After reading a paper on U.S. food technology chainges, the
Trainees develop a list of the ways technologies*affect our food
 
patterns, then rank them according to which ar3 most beneficial to
people. The Facilitator leads a discussion on pedal power use as a

technologyr for agziculture and food processing. Finally, the Participants discuss the possible ways that pedal power may affect tradi
tional food patterns in developing countries.
 

Suggehted Reoutc e6:
 

"The American Way of Eating", from Food: Whtee NutAitzon, Pozitiaz
 
and Cutwrue Meet, pp. 22-23, (Deborah Katz, ed.)
 

Volunteers in Asia, Ttanscutuatz Stady Guide, pp. 108-110;
 
22-23; 130-132.
 

Congdon, R.J., Intxodcaton to Appopiaite Tehknoto'gq, p. 100.
 

VITA PubZieation #55E, Volunteers in Technical Assistance, Mt.
 
Rainier, MD; (Handout)
 

<Attadment III-12-N : Casamance Pedal Grain Grinder
 

Attachment 111-12-0 : Hand-Powered Grain Mill
 

Proeeduze
 

1. (10 minutes) The Trainees read "The American Way of Eat
ing".
 

2. (20 minutes) In small groups (3-4), Trainees record, on the

basis of their past experiences, "manifestations" of technology

in the American kitchen. Possible categories of technology

include:
 

Machines and processes from field to table (which cultivate,

pick, process, pack, transport and store food - as manifested
 
through food products in the kitchen).
 

Machines in the kitchen (which store, prepare,. and cook
 
foods.
 

Sources of energy (mechanical, electrical, heat).
 

Manufacture of synthetic food and additives.
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Mining and manufacture of packaging materials8
 

The medias TV, radio, printing (which probably account for
 
the presence of most of tho foods in the kitchen).
 

3, (15 minutes) Tha groups ramk by consansus the five technologi
cal changes thought to have been the most beneficial to people

and the five t-h&t have.been the least baneficial. Criteria for 
rank1ing might includo nutrition, time-siving, ecology, economy,
sheear pleaasure, wider availability ot food. 

4. (15 minutes) The entire group dLscuses the rankings and 
justifies tho order they chose. 

5. (40 minutes) Using the pedal power handouts, the Trainer leads
 
a reviev and discussion of the following topics:
 

Grain grindingz typee af grinders, aizing, design considera
tions, and limitations.
 

Crop ptoceasing and aq'ioultural implomentst threshers,

winnowers, winches, buiter churnse
 

6. (20 minutan) Ot the basis of the chanqes in the U.S. food pro
cessing patternas which woere discussad earlie#, the Participants
examine the cultural impact of pedal pow! on .aditional food
 
technzlogies, egpedially r agdiut caomtuity rolea, work habits 
and leisure, food quality, a. 

Either during the session0 c=r as an ariqnmant, the Trainees 
generate a list of questions to be anzwerad before int-oducing a 
new food technology to a rural :=unity. (Such questions may
be assessed using, as a checklist, pp. 108-110, 22-23, and 130
132 in rTan 4utaxat Sady. 4eL) 
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SeZaion 13 
Part I
Maternal / Child Health : 


Time.: 2 hours 

The Trainee will analyze and demonstrate a grasp of
Objective: 

the issues surrounding maternal and child health in developing
 

countries, and will investigate and present to the Training cormtun
ity, viable mefhods appropriate to Peace Corps service in address

ing the basic needs of women and children.
 

Oveuview: The issues concerning maternal and child health are
 

broad, complex, and inter-related. Disproportionately high morbid
ity and mortality rates among women and children in developing
 
countries illustrate thI-at endemic health problems are even more
 
severe during pregnancy, parturition, lactation, and during infancy
 

In the next two health and nutrition sessions,
and childhood. 

Trainees examine the many factors contributing to ill health and
 
death among women and children, then investigate ways in which PCVs
 
can address those problems through appropriate tecnnology extension.
 
A brief talk is presented to state the nutritional and health needs
 
of women and children, as well as to present the factual information
 
about morbidity and mortality rates in developing countries. Based
 
on that information, the Trainees hypothesize reasons for those
 
statistics, then investigate the broader issues surrounding causes
 
of illness and death. Conclusions and implications of the research
 
are then presented during the next session.
 

Suggested Rezout ez 

1977, Palo Alto: The
Werner, David, Whe e Thexe i4 No Doato, 

Hesperian Foundation, pp. 245-282; 283-294; 295-321.
 

Brownlee, Ann, Community, CuZtu.e, and Cate: A Cxosz-aLtitua 
Guide 6or Heatth Wokex6, 1978, Saint Louis: C.V. Mosby, Co., 
pp. 192-204. 

Eckholm, Eric, The PietuAe of Heatth: .Envionmentat SouAces o6
 
Vi6ea.e,Worldwatch Institute, Washington, D.C., 1977; pp. 17-37;
 
189-221.
 

Cameron., Margaret, and Yngve Hofvander, ManuaZ on.Feeding 1n6ant
 
and Voung Chitdten, Second Edition, 1976; FAO/U.N.: New York.
 

Jelliffe, D., Chitd NutxiQion in VeuZeoping Counttie, 1969 ;
 
AID, Washington, D.C.
 

American Public Health'Association for Peace Corps/ Information 
Collection and Exchange, Commwnity Heaith Education in Deuetop
ing CountxiuZ, P 6 T Manua. Se'atZ 8, 1978, pp. 73-85. 

World Health-Organisation, The Primatg Heatth Woxke', Geneva,
 
Switzerland, 1977; p. 74; p. S8; pp. 10-32.
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Morley, David, Paediate PftiotiJtte in the Devetoping W.td, 
.utterworths, 1973. 

MaagoZi, Women 0S the Touboa, a film available from ICE or OPTC. 

Huston, Perdita, TtWrd Woxtd. women Speak Out, 1979, Praeger 
Publishers, N.Y. 

Depo -Provera infoLmation available from Boton Womenv' Heazht 
Book Co2.atiPa, "Inz. , Box 192, W. Somerville, MA 02144. 

"The Corporate Crime of the Cantry*, Mark Dowie, et.al. from 
Mothv' Jone, Nov. 1579, pp. 23-47. 

Oei SocU&., Outa Se vvs : A Book bynand oA Women, 1979 (Revised),
Boston Womlen's Health Book Colctive, N.Y.: Simon & Schuster. 

Infant FoamLZa PlogI ;mZCCR (Interfaith Center on Corporate 
Responsibility) 475 'RiversideDr., N.Y., N.Y. 10027.
 

Hosken, Fran, ed. Women's 1nteAatonaZ lNetwo)rz New . 187 Grant 
St. Lexington, MA 02173; V4 #1; V4 #2; V4 #3; V4 #4. 

Goldman, Laura, 1979, Pex.peatves o6 gatance: A Study oS 
HeaZth Ttadition4 in IZuma , caado, National Technical Infor 
mation Service, Washington, D.C. pp. 79-89. 

Procedu,%e 

1. (15 minutes) The Trainer presents a short talk concerning the 
following topics: 

Nutrition/health needs during pregnancy, post-parturition,
 
lactation; and during infancy and early childhood (see:
 
Cameron; Peace Corps/ICE pp. 73-85; Morley pp. 76-99).
 

Comparative statistics of maternal and child mortality in 
developing countries and in the developed world (see: Ecktholm, 
pp. 189-221 and 17-37; Jelliffe, p. 8T Morely p. 78 & p. 93). 

Examples of tgpez. of illness. that strike women and children, 
e.g-. respiratory,.gastrointestinal, infectious diseases/ 
conditions (see: Jelliffe, 148; Peace Corps/ICE p. 77; WHO, 
p. 74, p. 88, pp. 10-32; Morley, chapters 9-17).
 

2. (10 minutes) The Trainees are asked why they think women and
 
children are such "high-risks". Ideas are brainstormed, and the
 
Trainer should: write on newsprint any reasons given. Trainees
 
should be encouraged to think of tLzue6, not specific diseases
 
at this time. Some ideas may be: increased need for, and lac
 
of, nutrients; tradition and custom; economic problems;
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changing patterns of eating; lack o appropriate or adequate

medical care; corporate involvement in drug-dumninq, changing

land-use patterns; urban migration; inappropriate use o
 
medicines; overpopulation; contaminated water or food supply.
 

3. (10 rinutes) On-a different piece of newsprint, the Trainer
 
now writes ideas generated by the Trainees to answer the 
question: What do you think are some spe-iiic diseases or 
conditions from which women and children suffer in developing

countries? Some examplee may be: dehydration, diarrhea, measles,

chickenpox, mumps, pneumonia, fever, illnesses caused by

allergic reactions to drugs; iatrogenically-cauEd illnesses 
(contracted in a hospital or from medical intervention); be
witchment; colds; infections; tooth decay; rickets; pellagra;
 
poor eyesight.
 

4. (20 minutes) The Trainer guides the group in categorizing the 
broad issues, if necessary; then the Trainees look at the list 
of illnesses and, on naper, place each disease or condition 
in categories of probable cause. Illnesses most certainly will 
fit in a number of categories, but Trainees should attempt to 
place them in the ones tkt they consider a major influence in 
causing the disease. The Trainer should facilitate the exer
cise by using one category as an example, e.g. changing patterns
of eating: malnutrition, dehydration, pellagra, rickets, poor
eyesight. It may facilitate the exercise if Trainees work 
tcgethez in pairs; this option may be leht up to ther, however. 

5. (15 minutes) The Trainer asks: Which di.4e z appec.ed in a
numbet o6 categoriez? Which categoriZa 64em6 to indZaence moAt 
ditecaty whether women and chidlren are w9Z o itZ? What con
acuzion6 might. thiz Zead you to nrake? If the Trainees have 
difficulty in naming any conclusions, the Trainer should provide 
one or two: e.g., the same illnesses and problems seem to 
appear over and over: diarrhea, dehydration, nutrition-related 
illnesses, respiratory and infectious diseases. Although conta
minated water and food supply, changing patterns of eating,

lack of appropriate medical care are directly responsible

for much illness and death, there are also more subtle and more
 
complex problems that are also linked to maternal and child
 
morbidity and mortality. It.is important to recognize that
 
there are many causes and reasons for sickness, and that they
 
are not always imnediately appairent.
 

6. (15 minutes) Trainees should form interest groups so that
 
all major categories are covered. Each group is to investigate

both an issue and the related illnesses, and develop strategies

fdr improving health status that are appropriate for a PCV.
 
Conclusions and recommendations will then be presented to the
 
rest of the Trainees during the next session.
 

Guidelines for the presentations are:
 

Should be given in a clear, concise, non-technical manner.
 

http:appec.ed


294 

Should be limited to 15 minutes. 

All group members should participate in the inveatigation 
and presertation.
 

Economic, cultural, political, environmemte)., and mecical 
considered in bot-h the ixivestigationfactors should all be 


and 'presentation of strategies.
 

A list of resources and pages used should be made available
 

to the Trainer°
 

7. (15 minutes - 55 minutes) Resources are made available for 

each topic, and groups of Trainees begin to resesrch their 
available for consultationchosen topicso The Trainer should be 

during this time, 

used for
Option: if desired, some of the working time may be 

relating case studies, or for reading several short 
stories
 

and child health (see Goldman, pp. 79-Q9;
concerning maaternal 

The fiM Ma4aaoti, womier,
Huston, riUErd W44d (Vomen Speak Oat) 

also be shown in conjunction with this class, or
o6 Toubou may 
d.rina an optional evening film/discussion series. 



295
 

SESSION 14 
Blacksmtth and Metalworking Experience/ Communication Skills
 

Time: 2 hours
 

tv: The Trainee will develop and demonstrate effective communi-
Object 

cation skills to be used with a skilled worker or blacksmith in pre

paration for future interactions during Peace Corps service.
 

Ouetviw: It is important that the Trainee have a general knowledge 

of the capabilitie3 and limitations of a blacksmith or metalworker. 

While in-country, the Volunteer may, on occasion, need assistance in 

the construction of a particular device component; therefore, it is. 
important to adequately understand the principles of metalworking in
 

order to properly explain the work needed.
 

The Trainees visit a blacksmith or metalworker after developing a
 

series of work-related questions to be asked during the visit, and
 

then discuss what they have learned about communication skills from
 

the exercise.
 

PxocdL/La 

1. (10 minutes) Trainees form small groups and develop a list of
 

questions about the metalworking trade that have bearing on their
 

dynapod work.
 

2. (5 minutes) Groups join and consolidate questions into a short
 

and comprehensive list.
 

3. (1 hour 30 minutes) The groups visit a metalworking or black

smith shop in the community and discuss their work-related 

questions with the worker(s). Trainecs guide the convorsation so 

that all important areas are covered., such as metal properties, 

types, availability and costs of metal types, resoutces, recycled
 

metals, limitation of metal workers, how to facilitate communi

cation with a metalworker so as to get work done properly, and
 

how to develop effective terminology (for possible later applica

tion in a foreign language).
 

4. (15 minutes) The group reconvenes at the site and the Trainees
 

summarize what they have learned about communication skills and
 

methodologies in relation to a specialized worker.
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SESSION I5.
 
Adaptation of Apparatus
 

Time: 4 hours
 

ObjeZtiue: Given necessary materials, the Trainees will construct a 
power transfer system that will make the dynapod function to design 
specifications.. 

OuZvtiew: Utilizing the PCV format, Trainees use information from the
 
power transfer design session to construct and install the sprocket
 
or pulley systen on their dynapod.
 

Note: During this session, the electric welder and oxy/acetylene torch
 
may be used, so close guidance by the Trainer is important for the
 
Trainees' safety.
 

Matexiatz Needed: Pulleys, sprocket, welding unit, oxygen/acetylene
torch, hammer, safety mask, file, metal rasp, drill, bits, nails,
 
measuring tape.
 

ProceduAz
 

1. (15 minutes) Trainees form small groups and develop the PCV
 
format.
 

2. (30 minutes) The proper sprockets or pulleys are acquired oe
 
built, then adapted to the dynapod pedal crank and driven unit.
 
Thenthe Trainees enlarge the hole in the sprocket, if necessary,
 
to fit the pedal crank-shaft and mount.
 

3, (30 minutes) The Trainees mount the driven unit on a dynapod
frame so that it is oriented in the correct position in relation 

the pedal crank. 

(30 minutes) The sprocket or pulley is modified so as to fit
on the driven unit drive shaft.
 

5. (30 minutes) The Trainees secure the sprocket or pulley on the
 
shaft so that it is in alignment with the drive sprocket or pulley,

and does not slip on the driven unit's drive shaft.
 

6. (3n minutes.) The chain or belt is connected to the system.
 

7. (15 minutes) The Trainer assesses the.Trainees' performance

using the following assessment questions:
 

Are the sprockets or pulleys true on the shafts?
 

Do they have any slip?
 

Are the two sprockets or pulleys parallel and in the same
plane?
 

Does the chain or belt have.proper tension., and is it ad
justable?
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Will the system withstand sustained operating forces?
 

Can the Trainee lengthen and-sorten the chains and belts
 

using simple tools?
 

Does the system appear to have sufficient 1ifetime?
 

8. (15 minutes) Trainees gather and discuss the day's PCV format.
 

9. (15 minutes) The Trainees clean up the work site.
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Ses'ion 16 
Maternal and Child Health: Part Ii 

Time: I hour 30 minutes 

Objective: Same as SeZ6ion 13
 

OveviZew: Small group presentations focus on the issues conperning 

maternal and child health, and the Trainees examine 
appropriate
 

children

strategies for improving the health status of women 

ane 


in a way compatible with the role of the P0V as 
an appropriate
 

technology extensionist.
 

ProcedtPe
 

1. (5 minutes) The Trainees are given the agenda, and guide-

PFo

lines for the presentation ave reviewed (see Sezzion 
13, 


cedre. 6). 

hours) Each group presents findings and recommanda2. (1 - 1 
tions. The Trainees' presentations are evaluated according 

to 

the following criteria:
 

Specific illnesses and causative agents should 
be discussed
 

within the context of broader health-related issues.
 

Cultural, social, economic, political, and environmental
 

aspects of the issue should be discussedvhere relevant.
 

Recommendations for improving health status should 
be made;
 

these must be appropriate to the role of an appropriate
 

technology extensionist, and sensitive to the 
needs of
 

rural women and children.
 

Optional exercise: If the presentations finish early, TraiCees
 
the
 

may wish to discuss further some of the topics, 
such as: 


or
 
bottle-baby syndrome; drug-dumping; female circumcision; 


other critical issues facing countries in which 
PCVs serve.
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SESSION 17 
Appropriate Technologies for Health: The Role of Women and Children
 

in Preventing Dehydration and Malnutrition
 

Time: 2 hours 20 minutes
 

Objective: Presented with criteria for determining types and stages
 

of atalnutrition, and shown pictures of dehydrated and malnourished
 
children, the Trainee 	will identify the probable etiology, visible
 
signs, preventive measures, and recommended treatment for each
 

condition.
 

Objective: Given recipes for rehydration formulas and weanling foods,
 
the Trainea will prepare an exam1pe of each, utilizing appropriate
 
technology devices constructed during the training program (e.g. pedal
 
power, Lorena stoves). In addition, the Trainee will devise appro
priate strategies for including the active participation of women
 
and children in combatting dehydration and malnutrition in their own
 
families.
 

Ovexviet: Dehydration and malnutrition among infants and children 
are a major cause of morbidity and mortality in developing countries.
 
Recognition, prevention and treatment can all occur inthe home; it
 

is only when the child is in an advanced state of dehydration or
 
malnutrition that hospitalization or other medical intervention is
 

In this session, the Trainees develop an understanding
necessary. 

of the causes, methods of prevention and recommended treatment of
 
dehydration and malnutrition in infaits and young children. They
 
practice grinding grain on pedal-powered devices,and use a Lorena
 
stove to prepare culturally viable rehydration formulas and weanling
 
foods. During the practical session, Trainees also develop extension
 
skills to encourage women and children in the preparation and use of
 
appropriate rehydration formulas and weanling foods to combat infant
 
dehydration and malnutrition.
 

Sugge.6ted RezouLces 

Cameron, Margaret, and Yngre Hofvander, 1976 / 2nd Edition Manaat 
an Feeding lnfantz and Young ChZdten, NY: U.N. pp. 21-25; 27-38;
 
105-110; 127-162.
 

Jelliffe, Derrick, 1969 (revised) Child NHt)ti.ton in VeveZoping
 

Countxie4, Wash D.C.: 	AID, pp. 71-94; 125-132; 176-181.
 

Werner, David, Whet Thexe. i4 No Voetox, pp. 107-124; 151-161.
 

Attachment 111-17-P : 	The Child-to-Child Program (Hesperian
 
Foundation, D. Warner) mimeograph
 

Note: It is suggested that the Trainees read Werner, pp. 107-124;
 
151-161, and AttachmentIII-17-P before the session.
 

Previouis Pa~ge B1arak 
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MateiatA Needed: Photographs of dehydrated and malnourished children
pencils, pxper, pedal-powered grinders, Lorana stoves; pots, uten
sils, drinking glassesg water, millet, corn, rice, carrots, oil,
 
tablespoons, salt, sugar. (Optional: bottle caps, juice or beer cans,
 
gourds, thin cloths, plugs.)
 

PceadLte 

1. (10 minutes) A short talk is given about the purpose of the
 
session, including the potential use of pedal power by women (see
 
ovxvwiew and objeec.iv) and an agenda for the session is pre
sented (see paocdae).
 

2. (15 minutes) The types and stages of malnutrition/dehydration
 
are reviewed (see 6agge-althed te.outceeA) and then illustrative
 
photographs are passed around. The Trainees should be encouraged
 
to comment on probable etiologies, symptoms, methods of preven
tions and treatment for each case.
 

3. (15 minutes) A short, written quiz is given in the following
 
manner: selected photographs are shown and the Trainees are to
 
identify the probable cause(s), symptoms, methods of prevention,
 
and treatment for the type of condition pictured. (The Trainer
 
should include an example of at least four conditionst dehydra
tion, marasmus, kwashiorkor, PEM). Following the quiz, the
 
photographs should be reviewed and questions should be addressed
 
.Papers are collected for latex evaluation on the following cri
teria:
 

The Trainee has identified at least three of the four
 
photographs correctly.
 

There is a high degree of accuracy in outlining etiologies,
 
symptoms, preventive measures and treatment.
 

4. (10 minutes) Rehydration formulas and weanling foods are dis
cussed, recipes are reviewed (Cameron, pp. 127-162), and materials
 
are gathered for the practical experience to follow.
 

5. (50 minutes) Trainees form small groups (according to region
 
or country assignmeut) and divide the tasks for preparation of 
the weanling foods, then the 'tasks for making the rehydration
formula. The following guidelines should be posted: 

'eaning Food& 

-the foo( must be soft,. digestible, culturally viable and
 
nutritioas; and should be in the form of a thin paste.
 

-use the food square to select and combine foods from each
 
food group.
 

-grind: grains into very fine flour on a pedal-powered device 
(grind an. extra cup, to be put aside for later use). 

http:objeec.iv
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-boil water
 
-if vegetables will be used, mince and cook them in the
 
boiling water
 

-do not use salt or sugar
 

The gentat 'ecipe i: 

Bring to a boil three times as much water as there is flour.
 

Place approximately 2/3 of the water in another pot. Stir
 
in finely ground flour and vegetables (that have been
 
minced, cooked in boiling water and mashed).
 

Cook, stirring constantly, for 15-20 minutes, adding water as
 
needed (use only boiled water). If there is water left over,
 
use it in the rehydration formula, or put aside for later
 
use in cooking.
 

Add a small amount of oil (ifavailable). If fruit is avail
able, a small amount way be mashed and added at this time.
 

Note; 	 Allow the weanling food to cool sufficiently before
 
serving it to a young child.
 

Rehyd.Pat.on FotrmZa
 

-foil water oz leftover liquid from cooking grain (1 ltr.)
 

-Allow to cool slightly; add salt and sugar (see recipe,
 
Attachment 1II-17-P).
 

-If desired, add a bit of flavoring - vegetable, fruit. 

- The formula must be culturally feasible. 

During the preparation time, each group of Trainees should discuss
 
ways in which the rehydration formulas and weanling foods can be
 
used in culturally compatible ways that include the active par
ticipation of women and children.
 

6. (40 minutes) After the initial preparation has been completed,
 
the following practice occurs:
 

In each group, members take the roles of the following people:
 

-a PCV who has been asked to help in the case of a sick or
 
malnourished child
 

-the child's mother
 

-a brother or sister of the child (ifthere are children ah
 
the training site, they may wish to participate)
 

-interested villagers
 

http:Rehyd.Pat.on
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Using the rehydration foimulas, the PCV explains its use and 
preparation, and ascertains any cultural restrictions (making 
necessary modifications). If desired, the gourd or spoon activity 
may be included'(Attachment IIT-17-9). The mother and/cr child 
prepares the formula, and then teache the villagers how to do it. 

The same procedure (changing roles) is followed for the weanling
 
food preparation.
 

After each demonstration and preparation of the rehydration for
mula and weanling food (including grinding grain), the Trainees 
analyze the role-plays. The following questions should be addressed 
by each group: 

How did the demonstration and practice include the active
 
participation of women and children?
 

How were the rehydration formula and weanling foods modified
 
to be culturally compatible with the area?
 

How could the extension skills used by the PCV be improved?
 

How was the use of pedal power included in the demonstration?
 

7. (10 minutes) The site is cleaned and materials are put away.
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SESSION 18 
Final Adjustments
 

Time: 4 hours
 

Objective: See previous pedal power sessions.
 

Ovtview: At this time the dynapod should be completed, although 
it
 

will be necessary to make final adjustments to some parts 
of the unit,
 

or to finish detail work.
 

MateZatL Needed: Same as in previous sessions.
 

Pxoced,%e
 

1. (15 minutes) Small working groups develop the PCV 
role-play
 

format as described in Attachment III-8-K.
 

2. (3 hours 15 minutes) The T:cainees finish work on all areas
 

not previously completed.
 

The Trainees assess the group's participation
3. (15 minutes) 

in this session, and evaluate the performance of the "PCV".
 

4. (15 minutes) The Trainees clean the work site.
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SE.SSION 19
 
Discovering and Defining Women's Roles in Development
 
(adapted trom.Women in VeveZoment: A VotLantze., T~a.ning RezouAe Book)
 

Time: 2 hours 5 minutes
 

Objectiue: The Trainee will define and examine the term "Women in
 
Development" and will formulate a description of the term as it
 
relates to the role of the Peace Corps Volunteer as an appropriate
 
technology extensionist.
 

Ove'vizw: This session provides the Trainees with an opportunity to
 
conceptualize the general issues of women in development, and to
 
examine those issues from a theoretical as well as practical point
 
of view. The Trainees examine their individual beliefs concerning
 
women in development and describe their views of the role of local
 
women in Peace Corps appropriate technology projects.
 

Su.ge4ted Rzou-aez
 

Boserup, Ester, and C. Liljencrantz, Inteqxation o6 Women in
 
VeueZopment: Why, When, How, U.N. Development Programme, NY: 1975.
 

Buvinic, Mayra, and N. Youssef, Women-headed Houzehotdz: the
 
rgnoted Factor in DeveZopment PZtanning, Prepared for AID; Interna
tional Center for Research on Women: Washington, D.C. 1978.
 

Handout: Tinker, Irene, The Advee. Impact o DeuveZopment on
 
Women in Women and &otZd DeveZopment, Overseas Development
 
Council: Wash, D.C.: 1976.
 

Peace Corps Program and Training Journal, Vol. IV, #2 and #6:
 
the Tinker article appears in #6.
 

AttachmeuLt 111-19-Q : Sentence completion exercise: describing
 

and defiing women in development.
 

MatetiZz Nleeded: Newsprint and markers, pens, paper.
 

Note: The handout: The Adexze Irmpact 06 VeveZopment on Women 
(Tinker) should be distributed and read prior to this session. However, 
if time allows, it may be read after the introductory calk that be
gins the session.
 

•Procedu&e
 

1. (5 minutes) The session is introduced, the objective stated,
 
and an agenda is presented.
 

2. (15 minutes.) The Trainer gives a talk to facilitate under
standing of why, and in what way, the "issue" of women in develop
ment has arisen. The following talk, adapted from the Women in
 
VeveZopment Reuou~ e Book may be given:
 

Previous Page Blank 
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The term "women in development"'is becoming commonly used;
 
sometimes it is referred to as its acronym "wid". However,
 
like many new terms, it does not have an easily derived
 
definition. The concern with "women in-deverlopment" has
 
arisen as the result of the observations of development
 
planners and researchers that women weze being excluded
 
from the development process. Not only were they not being
 
included in projects that were &iated at improving the lives
 
in their countries, but often they were being placed in a
 
wo e position because of such projects. Most frequently,
 
women were just overlooked. Their work was assumed not to
 
be particularly significant in terms of the economic develop
ment of countries. However, such assumptions overlooked the
 
often carefully balanced relationships and mutually support
ing roles that characterize subsistence societies.
 

As the realization occurs that the neglect of women's roles
 
in development efforts has numerous implications, it becomes
 
increasingly important that development workers, including
 
appropriate technology extensionists, understand the con
ceptual framework underlying that realization, in order to
 
clarify individual perspectives and clearly define individual
 
roles in development work.
 

In the United States, the issue of "women in development"
 
first surfaced, expressed in this terminology, in the early
 
1970's. As.a result of concern expressed about the neglect
 
of women and the negative impact of development projects on
 
women, the United States Congress adopted the "Percy Amend
ment". The Percy Amendment requires all United States
 
government agencies and government-funded projects to examine
 
the impact of their projects upon women in order to develop
 
more equitable and effective development projects. Peace
 
Corps, as a government agency, was- of course, required to
 
comply. However, beyond the legal requirement, Peac.e Corps,
 
historically concerned with addressing basic human needs,
 
realized that a concern for women in development was an
 
integral part of its mission.
 

The "women in development" issue is not only a concern of
 
the United States. Indeeed, it is international in scope.
 
The Conference in Mexico City held to commemmorate Interna
tional Women's Year in 1975 called attention to these issues
 
and adopted an Agenda for Action, which included the follow
ing goals to be achieved during the 5-year period 1975-1980
 
(Note: the goals may be posted or distributed):
 

- a marked increase in literacy and civic education
 
of women, especially in.rural areas;
 

- coeducational technical and vocational training 
extended to.women and men in the industrial and
 
agricultural sectors;,
 

- equal access to.education at every level, compulsory 
primary education for all, and action.taken.to pre
vent zchool dropguts;.
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increased employment opportunities for 
women, reduc

-
tion of unemployment and greater efforts to 

eliminate
 

discrimination in the terms and conditions 
of em

ployment;
 
eual eligibility to vote and to seek 

elected offica;
 
-L in policy-making
greater participation of women 
positions at the local, national, and 

international
 

levels;
 
increased provision for health education, 

sanitation,
 

nutrition, family education, family planning, 
and
 

other welfare services;
 
recognition of the economic value of 

women's ;ork
 

in the home: in domestic food production and marketing
 

and voluntary activities not traditionally 
remunerated;
 

direction of formal, nonformal and lifelong 
education
 

-
toward the reevaluation of men and 

women, in order to
 

ensure their full realization as individuals 
in the
 

family and in society.
 

a group of international women,
 These goalscw ere formulated by 

including many representatives from 

develop~ig countries.
 

It should be stressed that the issue 
of women in development
 

it is not "Women's Liberation"
 is not an American export: 

in the terms that it has come to be 

understood by some people
 

Yet, it is also important to stress
 in the United States. 

that even though these are goals that 

have been articulated
 

and agreed gpon by many governments, 
they are, in most countries,
 

In reality, different countries
 a long way from realization. 

will realize these goals at different 

paces, and within the
 

terms of their individual cultures.
 

The Trainer introduces a "brainstorming" 
exer

3. (15 minutes) 

cise, and may wish to include the 

following qaragraph.
 

Every movement has its skeptics, its 
traditionalists and its
 

radicals. In this exercise, you will have a chance 
to
 

in development"

develop your own definition of what 

"wome 

List with me phrases or comments that 

you

is and is not. 

believe or that you might expect to 

hear from people with
 

regard to women in development. Your statements should be
 

short, quick, and "brainstormed"; and 
although some of you
 

may feel that you want to comment on 
the statements made,
 

please refrain from rebuttals, justifications, 
rhetorical
 

answers or criticism of others' remarks.
 

Before eliciting comments, the Trainer 
may provide some examples
 

to faci.litate the exerciser
 

in development"

"Women in development implies peop.e-

in development is a Western, white, middle class 
- "Women 

'fix' the developing countries"
effort to 
 a- "Women in development is only fad" 
- "The women in my country are not interested in 

'women in
 

development'."
 

The statements made by the Trainees 
should be written on newsprint
 

and pc
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4. (10 minutes) The Trainer introduces the exercise, which will
 

assist the Trainees in identifying their own beliefs regarding
 

women and development. Incoutpi-te sentences are read, and the
 

Trainees are asked to complete the phrase by writing the first
 

thoughts that occur to them (Attachment III-19-Q). If desired,
 

the attachment may be distributed for the Trainees to complete
 

individually.
 

5. (15 minutes) The sentences are re-raad, and the Trainer asks
 

for sample responses. Comments are encouraged, to point out
 

meanings and implications in the phrases given.
 

6. (20 miniutes) In groups of 2-3 (preferably according to region
 
the Trainees write, on newsprint, a
 or country assignment), 


definition of women in development (with an attempt to focus on
 

the complexities and controversies of the term). When the
 

definition is written, it should be posted for all to see. 
People
 

should circulate and read other definitions.
 

The entire group meets and identifies common
7. (15 minutes) 

elements in the various definitions. if possible, a general
 

definition of woman in develcpment should be compiled from 
the
 

individual ideas.
 

8. (20 minutes) The Trainees re-group to formulate a descriptior
 
to the cultural context of
of women in developmntr, in regard 

ies are not known, in
individual job descriptiona (or, if countW 
appropriata technology extensionist).anregard to the role of 

It is helpful if details about the country assignment or 
local
 

Jhat the description may be more concrete,
culture are known, eo 

and less thcoretical than the definition in the previous exer

cise. The description may be as specific as the Trainees wish,
 

and may focus on one aspect of wowen's roles in particular 
de

velopment efforts (e.g. the.potential involvement of women in
 
A.short (2-3 minute) desan appropriate technology project). 


cription should be prepared' sc that it may be presented to the
 

other groups.
 

9. (15 minutes) The descriptions are presented, and discussed 
in
 

the light of the ss-es discussed, i.e. conflicts or comple

ments with the local culture; political, social, cultural and
 

economic implicatiors of the descriptions.
 

A.discussion takes place in which the theoretical
11. (15 minutes.) 
and specific knowledge about women in development is explored.
 

women's involvement,and
Controversial or conflicting aspects of 
the role of the PCV as appropriate technology extensionist may
 

be discussed, as well as the importance of cultural sensitivity
 

and respect for local custom.
 



SESS!ON 20 
Assessment and Modifications
 

Time: 4 hours
 

Ovexview: After the dynapod is completed, the 
unit is evaluated in
 

with design specifications
oparation to determine whether it complies 

needing additional work are modified
 and operational criteria. Areas 
at this time.
 

those used in construction sessions.
Same as
Ma.tvxaZA Needed: 


Pxocedux'.

1. Eat', grup sets up its unit to perform the operation 
for which
 

it is cesigned. All groups now circulate and operate each unit
 

while observing both positive and negative aspects 
of materials
 

use, construction techniques, quality operation performance, 
and
 

potential cultural acceptability.
 

2. Each group gives observations to the people that 
built the
 

unit. 

3. Based on the observations-mwde, the dynapods are 
re-evaluated
 

and any needed changes are made in the design.
 

4. When the Trainees have made the necessary design 
modifications
 

on their dynapod unit, the Trainer makes a final evaluation 
of the
 

dynapods using the assessment questions below:
 

Does the dyliapod operate in a smooth and efficient 
manner?
 

Is it adaptable to various size operators and both 
sexes?
 

Is it comfortable to operate for long periods 
of time?
 

Does it appear to have a sufficient lifetime of 
operations?
 

Does it appear to be aesthetic enough to be culturally
 

acceptable?
 

Can it be easily maintained and repaired?
 

5. The Trainees clean the work site.
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SESSION 21
 
Extension: Communicating Technical Information to Informally
 
Educated People
 

Time: 2 hours
 

ObjectivZe: Based on an understanding of the technical information, the
 
Trainee will develop strategies and methods to explain and demonstrate.
 
a technical device to informally educated people.
 

OveviZew: In this session, the Trainees examine and discuss the
 
problem of communicating technical information to infornally 'educated
 
people, using pedal power technology as an example. After dividing the
 
technology into simple components, and, based on ideas presented in
 
discussion and reading, Trainees will prepare a short explanation/
 
demonstration of pedal power appropriate for presentations to rural
 
villagers. The prepared presentation is given the following day.
 

Sugge.ted Rezouwtce6:
 

"The Married Stones and Some Other Methods of Understanding",
 
pp. 43-52 from AppLied Communication in VeveZoping Counttiez,
 
Andreas Fuglesang (The Dag Hammarskjold Foundation, 1973).
 

PMoeeduJL
 

1. (45 minutes) In groups of three, the Participants select and
 
analyze the most important components in the design, construction,
 
and operation of a pedal power device which would give an ex
perienced and informally educated person a basic understanding
 
of the technology. They compare their lists with those of other
 
grouds.
 

2. (15 minutes) The Participants read the handout from AppLied
 
Communication in ezvetoping CounttLez, pp. 43-52.
 

3. (1 hour) Following the discussion and reading, the original
 
groups prepare (for the following day) a 20 minute presentation
 
to explain and demonstrate a pedal power device to rural villagers
 
role-played by peers. The purpose of the presentation is to
 
communicate the basic ideas surrounding the pedal power technology
 
clearly and in lay terminology so that it may be easily under
stood by informally education people. Points to consider are:
 

Tools and materials, relative cost, energy savings, uses for
 
pedal power, necessary skills, construction requirements, etc.
 

Pm'ou5 er Bknk 



SESSION 2 
Volunteer in Development: The Process of Change
 

TZme: 2 hours
 

The Trainees, through examinationWof personal experiences,
Objectiuve: 

discussion with others, and readings provided by the 

Trainer, will
 

analyze factors contributing to motivation and resistance 
to techno-


On the basis of such analyses, the Trainee will
 logical change. 

develop definitions and strategies for appropriate technological
 

innovation.
 

relate experiences iA which technological
Ove'vi.w: The Trainees 

innovation brought about significant change in their 

community,
 
They discuss factors that are influential
family or personal lives. 


in contributing to and impeding change, as well as 
the importance
 

of understanding the interrelationships of such factors 
in their
 

work as appropriate technology specialists.
 

Sugge&.ted RuZaortWce
 

Foster, George, TtaditionaZ SoeiZetZiez and TechnoZogicaZ Change,
 
2nd edition; Harper & Rowe, NY; 1973.
 

Jequier, Nicolas, "The Innovation System in AppropriLate 
Techno

logy", pp. 27-'40 in Apptoptiate Technotogy: PxobZem6 and Pomi6e 4.
 

Pocedutu 

1. (45 minutes) In triads, the Trainees discuss the events 
sur

rounding the introduction of a new technology or technological
 

change that had a significant impact on their community, 
family,
 

or personal lives. Special attention should to paid to the
 

following questions:
 

What made you aware of the technology?
 

What fascinated you about the technology? Made you 
envious if you
 

didn't have it? Made you proud to have it? Made you 
fear losing
 

it? Made you skeptical about it?
 

What factors contributed to its acceptance by your 
family, your
 

community, or you personally? Its rejection?
 

How do you feel about the technology now?
 

Did it address or create a need in your life, family 
and/or
 

community?
 

What were the direct and indirect benefits of the technology?
 

Looking back, what was the negative impact of that technology?
 

Previous P ge Bl 
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How did the change affect other technological patterns, traditioiU
 
customs? What societal roles were altered because of the change?
 

Note: The Trainer may also ask the Trainees how they reacted to
 
the questions, especially to emotionally-laden words such as envy,
 
pride, fear, etc.
 

2. (15 minutes) The groups discuss and list the possible reasons
 
for the acceptance or rejection of a technological innovation.
 

3. (10 minutes) The Trainer gives a biief talk about the rate of
 
technological change in our society and in the societies ot lesser
 
developed countries. (See Foster, chapters on change.)
 

4. (30 minutes) Based on the readings (Jequier), the Trainees
 
develop a defivition of a technological innovation and describe
 
the characteristics of an indiviudal who would be considered an
 
innovator.
 

5. (20 minutes) All Participants discuss ways in which the Peace
 
Corps Volunteer can utilize the talents of local innovative people
 
to assist in the development of appropriate technology in the
 
coimunity. 

6. (Optional exercise) Trainees read pp. 27-40 in Jequier after
 
the session and gather to discuss the issues raised in the artieW
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SESSION 23 
The Utilization of Pedal powered Devices 

in Food Preparation
 

TimZe: 6 hours 

Objective: utilizing a pedal powered qrinder, as well 
as any other 

available appropriate technology devices 
(e.g.. the Lorena stove),
 

two 
the Traine% will actively participate in the preparation of 

that fulfill the criteria 
culturally and economically viable foods 
of taste, appearance, acceptability, and 

nutritional value.
 

Objeczt~t: After preparing foods utilizing 
a pedal power grinder,
 

the Trainee will develop strategies for including 
the active parti

pedal powered devices, 
women child-en in the use ofcipation of and 

and will discuss the relative advantages 
and disadvantages of pedal
 

power as an appropriate technology for health 
and nutrition.
 

In order to determine and understand the 
relative appro-


OveviZew: that the Traineesdevices, it is crucialpriateness of pedal Powered 
have sufficient practical experience before 

introducing such techno
in this session, the Trainees
 logical innovation on a village level. 

gain a practical perspective on the planning, 
and preparation of
 

foods utilizing pedal powered grinders and 
other appropriate techno-


First, they discuss ideas
 
logy devices that they have constructed. 

for foods that can be prepared using pedal 

powered grinders, then choose
 

among those ideas a main dish and a snack 
or dessert. Using


from 

a "shopping list" of available foods, they 

select ingredients, main-

When the meal
 

taining the costs at no more than 50 cents 
per person. 


is cooked, groups of Trainees join to discuss 
the potential appro

priateness of pedal power in their future 
Peace Corps service, in

as active. 
cluding its potential for involving women 

and children 


participants in its application.
 

Suggeatd Rueou.c6s. 

Same as for Pha4e I, Se.4ion ZO & Attachment I-2J-Q 

Pedal powered grinders (at least one per group);

Matexa-LA Needed: kindling,

(any any other appropriate technology devices);
Lorena stoves (in case of grease fire);. rags or pot

baking sodafirewood, matches, 
holders; pots, pans, and cooking utensils; 

pens and paper.
 

P' cedu.e 

1. (10 minutes) The session is outlined, and 
an agenda and guide

lines are posted for the day's activities.
 

(these may be comprised of people
2. (30 minutes) In groups of 3-4 
*worked to

going to the same region or country, or of those 
who 


gether on a pedal powered device), the Trainees generate a list
 
power. Some examples

of foods that may be prepared, using: pedal 
peanut or other nut or seed 

that may facilitate the. exercise, are: 
or legume, or
 

butter, foods using flour, meal,. cracked grain 


tamales.
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Using the list of available foods (Attachment II-20-Q), recipes,
 
and cookbooksr Trainees formulate a "shopping list"' of items
 

needed in order to prepare a main dish and.a snack chosen, by
 
The two foods prepared
consensus, from the ideas listed. 


should be low-cost, nutritious, appetizing, and potentially 
acceptable in Peace Corps countries (f.ollowing the guidelines
 

They should also utilize variations in
in Attactment IT-20-Q). 

the pedal powered grinder, i.., coaxse or fine grinding, or
 
grinding more than one food so that the device may be tested
 
on a number of tasks.
 

Note: During this'time, the Trainet should be available for con
sultation;, if local community members are available, they may 
assist also. 

3. (30 minutes) Materials are gathered', food obtained, and tasks
 
divided among group members. One person may serve as the PCV,
 
or facilitator,, in each group, however, there should be active
 
participation by all involved.
 

4. (2 hours) Food is prepared.
 

5. (1 hour 30 minutes) Each group.joins with another small group
 
to share the meal, give the prepared presentations (see Se44&oi 
Pro~cdure 3) provide feedback, and discuss observations made
 

During the discussion, the following. ques';ions should be address
ed (it is helpful if a recorder takes notes to facilitate a
 
later discussion involving all groups): 

How might the introduction of pedal powered devices y.ve an 
effect on tradition and custom,in a. rural setting? 

are some effective techniques for- communicating techni-What 
cal information to informally-educated,people?
 

What.factors might prevent or encourage the.r'e of pedal or
 
treadle power by women? by children? by cooperatives or 
community groups? 

anWhen would pedal power be an appropriate innovation? 
inappropriate diluption?
 

If pedal powered devices diminish. workloads, what happens. with 
the added. "leisure"*time provided? 

6. (30 minutes) Maerials and leftzver food are stored, and the 
site is cleaned..
 

Note: Pedal powered grinders- shoul& be cleaned well by grinding 
oily. residue. Carefullysome flour- or- dry bread tor. remove any 

take- the device apa*t- to finish the job. If' food is left in tI
 
grinder, it may become vancid, or- invite- rodents. or insects.
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7. (50 minutes) A general discussion occurs, Jncluding all groups. 

Recorders from each group report on the discussions held during 

lunch time, and all. group members are encouraged to share 
The evaluation questions are distributed (Attachmentcoments. 


II-20-R) and answered by each group.
 



P H A S E II: ATTACHMENTS 

II1-2-A : Diagrams of Existing Pedal Power Units
 
111-2-B : Waterpump
 
II7-4-C : Demonstration of Torque
 
I-4-D : Demonstration of Momentum and Interia
 
1II-4-E : Demonstration of Sprocket Ratios
 
III-4-F : Ratio Designs
 
1II-4-G : Basic Formulas
 
Z11-5-H : Bicycle Parts 
111-6-1 - Stationary Dynapod Plans 
ii-7-J : The Injection 
III-8-K : Peace Corps Volunteer Role Play Format 

III-LI-L : Sprocket Ratio Worksheet 
III-II-M : Power Transfer Design.Options 
111-12-N : Casamance Pedal Grain Dryer 
111-12-0 : Hand-Powered Grain Mill 
111-17-P ;. Child-to-Child Program 
111-19-Q : Sentence Completion Exercise
 

Task Analysis: Build.a Stationary Dynapod 
from Bicycle
 

Parts for Powering a Food Grinder
 

Task Analysis: Build a Mobile Dynapod Using a Functional
 
Bicycle
 

a.Treadle Powered Device to Operate
Task Analysis: Build 
a Wnrkina Piece of Equipment 
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Attachment 111-2-A
 

Diagram of an Existing Unit at the Parallones Institute
 

.eq 1,, blank
 

Pievious Pcge 1B1Qnk
 



324
 

Attachment III-2-B
From AppxopxiaOte Technotogy 

SouAaebook, K. Darrow & R.
 
Pam, Volunteers in Asia, 1978.
 

WATERPUMP
 

h r" lt.7t,,

0, 41 e
I V*I Vt"~,-

.........
Fool , 
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Attachment 111-4-C 

DEMONSTMATION MV. TOWNU 

Through this demonstration, the Traines will gain practictil underr 
standing and experience: with the. ef.Ectsof torque, and- its rela
tionship to pedal power devices. 

Time: 30. minutes 
fto eedu .e: 

1. Nail 2 boards together in a V-shape. 

2. Ask a Trainee to grasp the two boards at the middle and
 
attempt to pull them apart by opening the "V". The Trainee 
should take note of the force required to move the boards. 

3. Repat the experiment., but with the Trainee grasping the 
ends of the boards. 

4.. Ask foC a comparison of the. force required. to. move. the. boards. 
when,. they are grn ped at diff ent distances from the Juncture, 
The conclusion will be 'that it. takee much les. force to pull 
the boards- apart at the end. mark, i.e., equal forces exert more. 
effect on the juncture when they are at a greater distance from it. 

Encourage the Trainees to express th. relationship betweehi 
applied force and the distance at which it is exerted, using toe 
boards as an example. Such a relationship describes torque, and 
may be expressed in the following formula: torque - force. 
applied x distance of applied force to the point of vmcture. 



326
 

Attachent IIl-4-D 

DENTRTIOI OF NM
 
AND INERTIA
 

This demonstration facilitates t"h Tra-ineest experience with theeffects, parameters. and relationships of momentum and inertia to 
pedal power.
 

TUme: 30 minutes 

MateiAt& Heeded: Wheel or disk, axle, 4.weights (total weight
approximately equals that of the wheel or disk). 

P40 eeduxe 

1. Mount the wheel or disk on a- shaft so that it can. be. easily
rotated.
 

2. Have a Trainee rotate the wheel at an approximate, given speed,taking note of the force required to start it rotating,
the time it takes to coast to a etop after the foczo 

and 
ia withdrawn.Then, have the Trainee again rotate. the wheel up tcr speed, andthen try to stop it quickly, noting, the force requited to stop

its motion.
 

3. DiLtrbute four weights equally around the. near rizi of thewheel, and repeat the procedur&. 

4. Encourage the Trainees. to note the effects, of the ad&d
weights, i.e ., that it 
 takes more effort, to start the., wheel.rotating with the added weight,,. but. that the wheel rotates, freely
for a longer time.
 

5.. Encourage the Trainees to d.scuss, the relationships they- seebetween the parameters of momentumw (which are- the initial weightof the. wheel and its added: weights),, the wheel's. rotationalvelocity, and its radius.. 
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DEMONSTRATION OF SPROCKET RATIOS
 

This der.onstration facilitates the Trainees' experience with the
 
effects# parameters, and relationship of :sprocket ratio to pedal
 
power.
 

Time: 30 minutes 

Mat.x,-. Needed: Multiple speed bicycle.
 

f"o,,edAe. 

1. Put the bicycle in low gear and.lift the rear wheel, off the
 
ground. Have a Trainee observe how many t:Uaes the rear wheel
 
rotates for each revolution of the pedal crank.
 

2. Change the gear ratio to a higher gear and repeat Procedure 1. 

3. In the.above two procedures, encourage the Trainees to note
 
the relative difference in force necessary to turn the pedal
 
crank.
 

4. The Trainees should now discuss their observations and de
velop the formula which defines the relationship between sprocket 
sizes and rotation speed-. This relationship is define& as: 

size sprocket A velocity sprocket B 

size sprocket B velocity sprocket A 

5. The Trainees should also discuss the potential mechanical
 
advantage when sprockets are oriented in the proper fashion,
 
i.e. that transferring energy from a small to a large sprocket
 
results in a velocity loss, but in a mechanical advantage or
 
ain. 



1. Given the mobile dynapd designed to power c food Grinder that operatus at 100 revolutions-per 

mlrNtp size the sprocket that will be*connected to the ginder shaft: 

40tr
Q tlp 

2 

26" dia. 

22" &;. 

Availa, e Sprockets: 

35 teeth 
42 teeth 
48 ieoth 
ICteeth 
22 teoth 

0 toeth 

I-) 

2. Givon thQ stqtionary ynapod, size the two sprockets ir,qu3stlon to provide the repired 400 

rovqoiqm-per minute output In low gear on the bicycle. 

rpm 

ist gear 
2nd-g'cw 
3rd gemr 

1.4/1 
1/1 
1/1.4 r~ 

44 teto 
I 



3, Design q Mobile dynqpod unit that will provide thb driven output shaft speed of approximately 

1,200 rovQiutlons per minute necessary to power a bench grinder. The bicycle used will have 

q Wont sprociet qf 48 teeth and a rear hub sprocket of 18 teeth. 

26" dia. 
2 Available Sprockets: 

7" 2" Aia, 

_0 rpm 35 teeth 

48 teeth 
42 teeth 

- 48 teeth 
18 teeth 
22 teeth 
30 teeth 

H 
0 

0 

4, Deiln 

4, . ... 

y~ten 

. .... 

which will delfr 

. . _oln; 

power |n a linear mode for Qwqter pump designed to operqte 

r _. C .vu~ m rl ourtt witI e used wi th a betfV, 

puNYoy Cbinat!on, The pump has a driving rod throw of 8. 
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Attachment 


BASIC MECHANICS FORMULAS
 

Basic formulas involving mechanics cf the 
dynamics of a dynapod:
 

v = velocity 
s = distance travel v = s/t 
t time in travel
 

c = distance around outer surface of a 

c =1d circle 
%1 3.14159 a constant 
d = distance across a circle from one side 

to.the other and paasing through the
 
center
 

G = momentum
 
m = mass
G= mvr 

v = velocity 
r radius of rotation
 

L = torque 
F =.force appliedL = Fd 

d = length of lever arm 
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Attachment III-5-H
 

PARTS OF A BICYCLE 

.SA'TO To' 

WHICH IS THE7MOST" COPLEX TYPE. 

OTHER TYPFRS, 'SUCH AS SINGLE: AND THREE-SPEED, DO '.TOT HAVE 

MULTIPLE FRONT SPROCKETS' AND. DERAILLEUR. 



handle 3 _ H 


. , 0 

it 

H 

I 
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Stationary Dynopod Plans, continued 

End View of the Dynopod 

sprocket and chain
 

handle 

* a 

bolt
 

The above view is shown from the grinder end of the 
dynopod.
 

For clarity onty, the chain stays are illustrated in 
this view,
 



Attachment III -7-J
 

A CASE STUDY IN CROSS-CULTURAL HEALTH CARE
T'-IE INJECTION: 


Adapted from L. Goldman, PeA tiue6 o6 5 anc.e: A Study oJ Heatth
 

lti~, eLcuado.TJadti..ti. in 

The following components comprise a packet 
to be used during
 

Session 7 : Health and Nutr5ition in a Cross-Cultural 
Context: Tradi

tional Health Systems.
 

A. A short, descriptive critical incident, to be 
read before
 

the role-play exercise.
 

B. An instruction sheet.
 

C. Role characerizations, to be used for facilitating 
the
 

role-play exercise.
 

A scenario describing the progression of the 
role-play


D. 

to be used before beginning 	the exercise.
 

Questions for study and discussion, for use after 
the exer-


E. 

cise.
 

is dis
1. The description (Te.InjeCton: A CUitct Inciden]t) 

tributed to the Trainees. 

2. When the Trainees have formed groups of five 
or six (the five
 

andwill play the characters in the study, if there is a sixth 

serve as observer/recorder), the Ckaac
person, he or she waill 


Each Trainee chooses a character
 te,izat.Zo .. are distributed. 

to =ole-play, and, before the exercise, reads 

only the charac

terization pertaining to that role.
 

the role each will play, they
3. When Trainees are familiar with 
are directed to read the explanation of the role-play progres

sion (The SeekJc.LO). 

4. The Trainees role-play the incident.
 

5. When the exercise has been completed., the Trainees 
discuss the
 

tc them (Qu. tZon-s 6o St dy
questions that have been provided 
a~nd V~za"Aion). 

to addressnotes of strategies presentedS6. A recorder makes 
Wkn_n the groups all join, the recorder presents
Question t2. 


the group's strategies.
 

7. In a large group, the role-play is re-enacted, 
by volunteers
 

from each small group, based upon the strategies 
just discussed.
 

8. 	 The Trainees discuss the incident, with a focus- on perceptions 
and' nut-rition mrtension.of the PCV's role in health 

study questions to answer in
9. The Trainees are given the 

for ter evaluation by the Trainer.vtrit:tn fonri. ...

http:SeekJc.LO
http:te,izat.Zo
http:TJadti..ti
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Note: It is helpful if all materials to be used in the small groups 
are put on 4" x 6" cards, placed in a manila emvelope, and given to 
the group recorder. An instruction manudl should also be included 
in the packet.
 

A. The Injection: A Cxi.t.Zeat !nc..dent 

The baby was sick, Juana said, and only coughed and wheezed, it
 
seemed, not even taking the breast sowtimes. She had a little
 
fever, and now the six-month old child wa5 starting to look old, in 
that wizened and pinched way that often aarnounces extreme dehydra
tion and then death. It was withi fear -- and a kind of desperate 
hope -- that Juana carried the baby to the health clinic so that the 
white doctor could see her, and perhaps Cure her of the illness. 
Juana's husband maintained that the child suffered from fright -
her soul had been robbed by a spirit demon when she fell from the 
hammock -- and now the only remedy lay in curing the fright, not 
the cough. He was adamant; after losing six other children, he
 
would allow the white' doctors no hand in killing another. Only by 
calling the soul back and performing the traditional cure at the 
house of a village healer could the child be saved. Still, Juana
 
trusted the gpZPtqa ftom the Peace Corps and agreed to go to the 
clinic at the base of the hill.
 

After listeming to the baby's lng -ith a stethoscope, the white
 
doctor explained that the child waa suffering from bronchial pneu
mopia, complicated by incipient malnutrition brought on by dehydra
tion. She needed injections; otheriss, she would probably die.
 
Furthermore, it she did not take nourishment soon, he recommended
 
hospitalization so that she could receive intravenous. feeding. There 
was no real choice, he said, either injections of penicillin or a 
worsening of the condition -- even death. 

Juana was fearful of her husband's reaction, but even more afraid of
 
her child's possible death. She agreed to the shots, and the baby
 
received the first one. It was arrnged that the nQse would buy 
the remainder of the medicine and sell it to Juana, who would come
 
every day with the baby, starting the next daly. 

The: first shot was the last. Juana's husband would have none of it.
 
When he heard the news of the visit to the clinic and the injection, 
his jaw tightened and his eyes became- haxd- No! The chill will receive 
no more injections. It is: known that they kill babies with- those 
needles. She suffers. from fright, and we will take her to a wise 
man -- one who brings. the. soul back; white medicine is no good for 
this kind of sickness. 

He thanked the q4inga and told her that although he appreciated the 
help, injections were not acceptable, at least not for babes. If
 
there wiere somethiinq else she could do, then perhaps she cciald help 
the child, and keep her from.the sure death that would follow if the
 
baby were huspitalized. 
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6o,% the Rote-pLa ExeitaZie: The Infe.ion: A 
8. Tvt..txu.ation 

Cx4t.caZ Ncident (to be included in each group's packet) 

in this exercise: th. mother, the father, the
 There are five roles 
Corps Volunteer. Each person in 

nurse, the doctor, and the Peace 
e distributing the 

the group should choose a character to play bedo 
the cards axe distributed, youcards. Whenrole characterization 

should only read the one that pertains to your 
role. 

extra person
if there are more than five people in your group, the 


will serve as an observer to the role-play, and afs group recorder.
 

If there are five people in the group, choose one 
as recorder to
 

serve after the role-play.
 

After reading the individual characterizations, ever-one 
in the group
 

ScenaAo to become familiar with the
should read the card marked 
action of the role-play.
 

Try to become the character you are por-
Do the role-play exercise. 

out of the role during the exercise.
traying, and avoid breaking 


that appear on the card QutZionA 6ox Study

Discuss the questions 
and ViCt.=4.6Z0n, and have the recorder note the strategies 

that your 

the first question: What option-6 G,,. open
group develops to answer 

the chiZd's medieaZ 
to pxovide appxopiate ae that woutd 6ati.66f 

needh in a a-ttuaLZq .eniLtZve mannv.9? 

When you have finished discussion, your group will meet 
with the
 

others to discuss common strategies and re-enact the 
role-play.
 

C. Rot~e Cha'tactexization5 

(MotheA) 
My baby is sick, and is coughing and wheezing without 

rest;

Juana: 

now she won't take the breast. Her head flops down, and she can't
 

now six months
 
keep it up, just as if she were still new-born. She is 


I have already lost six children
 old, and Z am afraid she will die. 

and only have three left -- al'L girls. We have trie&to pray over 

her,. and give her home cures, but nothing seems to work; so now I 
no Spanish,if the white doctor can help.. Only r speakmust go and see 

I will get the American Peace
 and he does not speak my language. 
the nurse and doctor at the
Corps Volunteer to help; she ]nows 

1 know my
clinic, and besides, she knows something about medicine. 

sad about our other childrenhusband. will be angry because he is 
But I will agree to whatever they
dying; the last two were sons. if they will make my childclinic., injections,recomm-nd at the even 
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(Father) 
Jose: Yes, my baby is.sick, but no white doctor will touch her, or
 
give her an injection. Look what the white doctors did to my other
 
children; they killed my two sons. To one, they gave the medicine,
 
but too late and not enough; and the other they would not permit 
in the hospital, saying that there was no room. In total, six of 
our chLldren died, so now we have only three girls left. Those 
people in the hospitals and clinics, all they dare about is money 
and expensive medicines that we cannot afford. If we (indigenous 
people) go to them, they treat us like dogs in the street, and say 
we are dirty and stupid and lazy. We have our own medicine, and 
maybe our on diseases that the whites do not understand. The baby
 
suffers from fright; she fell from a haniock, and her soul was stolen
 
by a demon when she fell and lay frightened from the fall. Now we
 
must call the soul back, not give her injections. We will take her
 
to the house of a healer, and that is the only cure, not injections 
that kill, or medicine wa cannot afford, or taking her to the hospital
 
where she will die. Even though the Peace Corps Volunteer is our 
friend, I don't know if she understands how important our customs are. 

(The Doctor)
 
The child is suffering from bronchial pneumonia, a serious illness. in 
itself, that has been worsened by dehydration- and the beginning of a 
kind of malnutrition . She is -unning a fever and has a lot of con-I 
gestion in her lungs; in her weakenfd state, only strong antibiotics 
will help, and if they do not work immediately, I recommend hospitali
zation. The quickest and most efficient way of administering anti
biotics is by injecting them, and this will have to be done here 
at the clinic, every day for ten days. The drugs are expensive, but
 
they are the only ways she has a chance of surviving. If the parents
 
will not allow the injections, then what can I do? If treatment is 
not started today, the child has nor much chance of surviving. The
 
decision is up to tlie parents, but I cannot discuss much with them 
because the nother speaks no Spa.ish, and the father will not come 
to the clinic.. I c;a, only relay my opinion through the Peace Corps 
Volunteer who works in this village and has come! with the mcrther and 
baby to see me.
 

(The ULU"L e) 
Mariana: The poor baby!' It is so fragile, and weak, and. looks as if 
it is going toi die. The doctor says. that it has pneumonia amd is: 
dehydrated; he thinks that the child may die if she ioes not get the 
injections of penicillin that are needed. He would like to put her 
in the hospital, but I know these people in the village, even though 
am not from here and speak very little of their language; they will 

probably not allow the baby to be hospitalized. In this. village, as 
in others in the area, people are suspicious of white medicine. Even
 
though K am black, they associate me.with- the white, people sometimes. 
although some people trust me and coine to me in the. clinic.. when 
the doctor comes on Fridays, sometimes no one shows- up because they' 
are afraid of him. The mother is very- frightened, and will see the 
dodtor because she thimks he may have strong iedicine, r will buy 

I 
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the medicine at d pharmacy and charge the mother for each shot when 
she brings the baby in, but I don't know if she will really follow 
the doctor's orders for 10 days of injections- The Peace Corps
Volunteer knows the family, az*d that is why she accompanied the 
mother to the clinic. Maybe she can help.
 

(The Peace Corp Votlnteex) 
I am a Peace Corps Volunteer in a small village in the Andes. A
 
woman comes to me with her obviously sick, dehydrated six-month-old
 
child and asks me to accompany her to the clinic down the hill.
She is frightened and hesitant about asking my help. and about going 
to the white doctor. I know that most people in the village use
 
traditional healers, and only go to the doctoL or the hospital in 
an emergency situation. They believe that hospitals are places for 
dying, not getting well; nd that white doctors are to be mistrusted 
and feared, altliough their raedicine is reputed to be effective some
times. I occasionally work in the clinic axid know the doctor who 
visits on Fridays, and the nurse who lives there during the week. 

-
If I can, I want to help, but only in a way that respects the aus
 
toms of my friends in the village. At the clinic, I spea.: 'ith the 
doctor and nurse, and then tell the mother what they say; la :er I
 
speak with the father,. and explain what the doctor has reconmended.
 

V. The Scenax..o
 

Please read this summary of the role-play action before beginning the 
exercise.
 

The mother speaks with the PCV, and they both go to the local clinic. 
The doctor examines the child, then speaks with the nurse; they, and
 
the mother and the PCV all talk about what will be done with the child. 
The child is given the first injection, and the mother, PCV, nurse
 
and doctor all there. Later, the mother and the PCV talk ,ith the 
father, and tell him of the injection. 

E. Q.e6.tion6 60,,. Study. and Vi,,eu.4.on 

Please discuss these questions after completing- the role-play exer
cise. You should select a recorder to note the strategies your group.
 
develops tc address.Question #1. These strategies will be shared with
 
the other groups later in the session.
 

1. What options are open to provide appropriate care that would satis
fy the child's medical needs.in a culturally sensitive manner? (The
 
care would have to be acceptable to the family, and be one that they

would follow for the,prescribed time.)
 

http:Vi,,eu.4.on
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2. what are some sources of conflict in the situation, and why do
 
they exist?
 

3. What do you believe is the appropriate ;:ole of the Peace Corps
 
Volunteer in such *.situation?
 



PEACE CORPS VOLUNTEER ROLE PLAY FORMAT: PEDAL POWER
 

Much of a Peace Corps Volunteer's work centers around working closely
 
than take the role of group leader,with community groups. Rather 

it is important that the PCV recognize, understand, and. assume the 
role of group facilitator, i.e. one who assists the group in attain
ing their goals. During some of the following sessions, the Trainees
 
alternate taking the role of "PCV" in their working group. The
 
following instructions should be made available to the Trainees:
 

1. Determine who in your group will serve as the "PCV" for the
 
This should be done on a rotational basis
specified period. 


(there will be at least 6 time periods when -the PCV role-play 
format will be used).
 

2. The group should reach consensus on how to accomplish the
 
tasks prescribed by the Trainer. The "PCV" should serve as
 
facilitator by making sure that all members of the group clearly
 
understand what is to take place and what is expected of them.
 
It is also the "PCV's" responsibility to see that any conflicts
 
or problems are resolved, as much as possible by consensus, and
 
to the satisfaction of all.
 

3. During the work, the "PCV" should see to it that the group 
mannermaintains direction to accomplish the task in. as efficient a 

as possible. He/she should be able to direct the members towards
 
appropriate human and material resources.when the need arises.
 
The "PCV" is not "in charge" but rather facilitates the group 
work process by example and attention to details.
 

4. At the end of each specified period, there is time set aside
 
for the "PCV" to relate concerns and feelings connected to the
 
role of the Volunteer in a group situation, and for the other
 
group members to evaluate the "PCV's" performance. Among the
 
questions that should be considered are:
 

Was the "PCV" a leader or a facilitator? Is there another
 
term that better describes the role assumed?
 

How can the "PCV"1 draw-others into the activity without
 
assuming a leadership role? Were people assigned tasks or
 
did they volunteer willingly?
 

Were the group members encouraged to participate in all
 
phases of the activity?
 

Was the "PCV" concerned more. with the task or more with the 
people?
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Was the group encouraged by the "PCV" to make use of the
 
special abilities-of certain individuals?
 

Was the "PCV" able to facilitate the resolution of conflict
 
in the group?
 

is the one thing that the "PCV" should work on improvingWhat 

for the next time?
 

How did the "PCV" and the other participants feel about the
 
roles they assumed?
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Attachment III-11-L
 

SPROCKET RATIO WORKSHEET
 

Givtr, the data below, design a pedal power system which will operate
 
a grinding wheel at within 5% of 1500 rpm. The maximum size sprocket
 
which can be used has 40 teeth; the smallest has 12 teeth.
 

40 tee 12 teeth
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 Atta,1ment III-11-M 

POWER TRANSFER DESIGN OPTION
 

Construction of a Wooden Pulley
 

/ F7 

Exploded view Assembled Vipiw
 

A pulley of any dimension can be constructed using minimal
 
tools and either plywood, or boards.
 

First, determine the diameter needed for the pulley, then 
cut out enough round disks of that diameter to egual the 
width of the pulley belt plus " to ". 

Cut two disks that are 2" larger in diameter. Now drill
 
holes in the center of each equal to the size of tb pulley
 
shaft to be used. This is generally " or 5/e". The fit
 
should be snug and care should be taken that the holes are
 
centered and perpendicular with the surface of the disks.
 

The disks are then nailed and glued together on the shaft
 
in the order -s illustrated above. A hole is then drilled
 
through the asseLibly the size cf a 16d nail or equivalent
 
pin as shown in the above diagram.. The pin shoulC .be driven
 
through so that it locks the pulley in place.
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 Attachment 111-12-N
 

THE CAS.tAxocZ PEDL aAIN-.MND=R 

By Stuart B'ova
 

Grains, such as rice and millet,. ae the 
nain food staplesin Senegal, Nest Africa. The preparation of grain for cooking s 
traditionally a wown's task, and one 
dich Occupies much of hertime. The heavy wooden mortar and pestle is sttll by far the commonest tool for gettina the job done. Rice mast be pounded to re.nove the hulls before cooking, millet dehulled, then further brokan doin into meal. Pounding corn into meal may occupy four hours
of a woman's day, every day. This is time which could be much better spent in another traditional woman's activity: garceniing. She
could be raisiag a greater variety of food both for her family
and for sale in the marketplace. She could devote more ti:me to her
children ana siuply have a less back-breaking day.
.:otor-powared grinding mills have been tried, but they are
not alroays the answer. Motors parts andnted fuel, skilled main-.tenance and these things are often unavailable in the African
villaW . .hen fuel is expensive and must be brought from a tovn90 miles distan' and spare parts are several moziths back-orderedfrom overseas suppliers, even a relatively modest motor-powered
machine quickly becomes more of a burden than a help. .2he initial.purchase cost of an imorted uachine is ,3lso a staggering obstacleto the neasart- farme. ,Ie2.l-meanig internatiorial development ag-.encies have finon ed 
" great number of grain mills, yet, in spite
of this itit assistance, many vil.agers have subsequently found
them. elves swaned by thp logistic impracticalities o ainte.nce=.d repair. Imported rachines are to -be seen throughout the co*untry-side, rusting a-Jay for lack of . stare part, tools for repair,perhaps because the 'Villagers finally abandoned 

or 
them because theywere 'tooexpensive to run.
 

Vh~n forester and charcoal production specialist Ed Karch and
X Yt-e working together in the Casamance region of Jenegal as Peace
 
OCorps VoltLateers in The :,inter of 1978, we developed a machinewhich both grinds grain and stays vthin the resources of the Senegalese villager. de li.miTed ourselves to locally-aVailable materials am skills, so that the machine could be built and repaired
on a local level and without reliance on many eo-ensive imoorts. detook advantage of the oppnrtunity to cannibalize old autombbilesfor the more sophisticated parts of the machine..Scrap metal,
and bicycle part- made 

wood
 
up the rest. Bicycles are plentiful in Southe.n Senepl,, an are well-uscled villa, cycliats so .e decided
 

to opt for pedal power.

The machine _ be cozstructed ina.a fairly well-equipped garage, such as one ilnds in a. l axe towai. Arc and gas welding unitsare called for, although the %-0orl could conceivably be done riththe arc alonzo The mechanism consists of two car-wheel rims (seephoto) filled vritb very hard concrete, one -,heel fi:cedA othertherotating. -he w-heel: n're moun';ed on the end of an. upright-standingcar dif.ereixiiaI which is driven by hu.mn muscle power Through asyte, off pv-dal3, chain and saprockets-. The Crain.is. grcu.d by passing between the two concrete-filled wheels-.. 2he gap beoc.en thewbels is variable b-i mea. of a systcm of threa.dd adjustors w ichallows the naohine to acca.t diffcront E-aina and -rJnd Lhc.i 'todiffarent finenezses. The followinC text.and illustrazions dctail

tRcnnzt-uct.oa of tbhc ,-riad-i.*r. 

http:tRcnnzt-uct.oa
http:threa.dd
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CO!TS-,RUCTION 

1. In looking for a used differential, it is important to find 
one vrith all the gears and shafts intact. i. certain amount of 
play in an old differential is acceptable, as the stresses it
 
vill be subjected to are nowhere as gremat z those it experienced 
as part of n automobile. It is. important. simply that the ge:.rs
and bearings be in good enough condition to cove fre.ly and virith
out resistance. Pay attention to the type of mountin.g for the 
driveshaft, as it is essential to find a dif er.ntial -,.-th a 
suitable flange for mou'atinZ the s procket and flywheel as-sembly 
(see ilig. il). Some differ-ntials (Peugot 406,) are made to accept 
a splined, unflanged driveshaft end, and these are not -suitable. 
English Ford, Opel and Datsun are a fevi easmples of c.-rs 
%ithideal driveshafts. 

2. Find two good used car wheels, one somerat gre.ter in diameter 
than the other. Stand the differentiap1 uprijht %ndbolt the smaller 
wheel to the uzper end. If the differential has eaioil breather 
Nalve, stand it with the valve end up. to avoid uiaccessar y leaking 
of oil. If the smaller wheel doesnt have lug-holas which agree 
with those on the axle flange, torch or drill new ones, making 
sure that the wheel is well centered on the axle. Take the larger 
wheel and weld four sections of steel pipe .across the -i.=st equ7.
distant from each other and exactly pm-arallel to the uenterline of 
the axle (see Fig. ,#2). *;itha torch, cut out ihe center area of 
the upper wheel whera the lug-holes are located. Also,. cut small 
pinholes around the re:-.=inang metal surface ot" the wh-el to accept
reinforcing ;wires for the concrete. Cut pinholes into the sides of 
the lower rim for the same -upose. 

3. With the lo--,er rim bolted in place- and the upper rim resting 
centered on top of it, note the location of the pipes and weld 
sections of small I-beam or angle iron onto the differential 
housing at a.90 degree ang.e, taking care that they don't touch 
the bottom of the lover .ieel, that. they- are long enougn to extend 
beyond the centerlines of' the pipes, and that they are correctly 
located directly below the aipes. isee. Fig.. A3). 22= threaded 
rod -:.as used for the adjustmernt system. Yo vrill need two- 1-meter 
rods, each cut in half. and 16 nuts. Slip the cut 50cm. ro& sec
tions through the pipes, always making sure that the tipper wheel 
is centered on the axle and over the? I-beams .lth a piece of" 
chalk, mark the locations of the rods where they- contact the r
beams and, with a torch.. cut out the! marke:d circles.. 'Lhread two 
nuts, onto each rod, one each on the upper and. lower surfaces of 
each I-beam,, and two more,, one each o. the. upper and. lover' end 
of each of 'she four steel pipes we'lded onto:.. he- upper rim.. The
16 nuts are- now in place.. ,iith the apnz r %vheellined uzp as nearly
paxallel as possible to the lower one',, fin er-tighten cil 16-of 
the nuts -nd then. weld the 8 lower nutz pezmanently in place on 
the I-beams,. 'hi,.s is to ensure th.vt the threaded rods will be 
correctly aliged ond that the-utner wheel will move smoothly- up 
and. doain for adjustment and remova.. 

4,. T make the flywheel,. take a.one-spee4 rear bicycle wheel asa-" 
embly com".lete; with spokes, hub- and ratchet-sproclet (axle, not 
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needed) and Ifto wire back and £Owth bamw tht spikca. Lay tliwheal -on its We~ Rud fill it with amant tadi car~e not tofil the axle hole or to ooet th throaft cLh accvpt the- ratchet-aprocket, ,then the cement Is cou-had" shave It do to
desired shape with a machete. Ma1e a Zlat. metal plata of 
its
 

at least3mm. thickness and drIll holes w.hic-h ,o saond with the holes in
the flange Where the driveshaft 
once boltedtc mhe df±fereti-al.ield a lOomA.. length LOm- thr Mad rod periendieul to the cen
tar CC the plate. YUkq a sleeve from1 a Caartwide 2qema) se~tiov ofpipe--pip& tht is wide emugh to. fit jizt ±i ide the outeredgeo of the stationary part of tho ratcha-gwoket (coo PIC, 4).qld this zletve onto the side of the t1akingcore
the 

to wald It
is 

to the side which faces ayfrozi the %*eelwhenmprochet threaded in -l.ceo .1eld 'wothorond o1 the sleeveonto the metal plate, 'with the 10;M, rod caraful y ctWn;ered. T'readthis sub-assembly onto the bicycle wheol ub wit the 10mm. rodpassing through the azie hole and eecures on both sidea of thehub With flat vashers and double nuts. Then, bolt tha ontirs aprocket/flywheel assembly onto the driveshaft Xle 
 of the di±ffr
ential Ath 4 suitable bolts and lockm**ra .

5. Construct the frame from zuitably heavy 3cod.. Stra Metai, ifmore available,, can also be used.. Tho wvoio. fra. is bolted together with 12mm. threaded rod, 
 nuts and. washers throuahout . Thedimensions are not critical, but it is. iAmortant. to. make sure, thatthe frame is hbroad and sturdy enough to support the high canter ofgravity of the concr-te-filled neeas.., Zt is also $mportent to boltthe up-ended differential assembly onto the bottom-cross-piece ofthe frame so tha the ra.chat-aprocka and the pedal aprockat arecorrectly aligned Lnc" tha chain doesn't- t,lst. Also,. bolt a woodencross-member onto the frame and onto tha, s'ock abeorbar bracket
on the differential to keep the difereantial from turruing itonoyn axis (sea Pig. 5). If there is no shock backet on the differential, weld up a mountine plats for the cross-!Ltmber to bolt to.The -eat and handlebar dimensions are-copied from an existing bicycle. The seat can be made from woodv which-ay be cheaper andsturdier than available bike seats. he,' meat should have a qetalpipe stem and the wooden suport desig should allow. for hei.htadjustment. The pedal-shaft and sprocket ca. be a Peurot. w.obylettepedal-starting tnit, which, give a rati.o of 30a-l. when coaupled tothe ratchet-p.rocket from a one-spee4 Peuct. bicyels.. Thim ratiohas been proven to be. good, fo- g.ain Inding . but this. will of course vary with.the- internal gearing of tho differen.:ta, youselect.. CUt the. Peu'ot, shaft dowan ta the. desirect length, cut. a.new keyway on ha. sh'ortened end an& boalt on Ucy'cle crsk.. and
pedals. 

6. A =wooden bearing block may be! used. if. a ball-baarine,-yste., isnot availablB. hardwoods such as orteak mahogany are recomanded.Drill the wooden block to a size. alightly larger than the dianeterof the. p-edal-shaft.. Boil the- block in used.. orarccase oil for anhour or more anO leave it to cool in the' oil *verza-ht. !he oilpenetrates the wood, to.provide lutric-ation for lcumer life., Ifthe wood shri.rllk, in. %ha oil bath . ear. or rebore the hole to fit,Green wood zmy be used for the bearing block bocause the hot oil,til 'force the moistur.e, out. sir.ly z'enlace the beawin it,a$ ,en
wears out., It: would zrob -bly be a. rood ideal to n.J:a z-'evral. at a
 
(see Fir.b
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time. The chain consists of slightly leis than t.10 lengthsof ordinary bicycle chain. A block of tractor-tire rubber
nailed onto the wooden handlebar suQzort taItkes the bounce
out. 
of the chain aad keeps it aligne Remove )inCs from
the 
c'ain as it stretches and reolace it when the ro4llrs
no longer sit snugly bet-een the sprocket teeth.
 

7. The concrete for the grinding wheels is made fro theformula as that saneused for floors in office buildings and i. dosigned to give ma:i.J-un abrasion-resistance qualities. -he mixconsists of: 1 part cement
 
1 part clean sand
2 parts fine crushed gravel
40" of the ";.eight of the cement in vjeight of water(or as little water as is needed just to a.1:e the 
paste workable)Lace wire through the pinholes torched into the upper aad lowerwheels. Put a tin ,an roughly equal to the center area cut-outof the upper wheel in the center of that wheel, which is on aflat surface. Pour the concrete into the lower wheel (which isbolted in "'.Iace on the differential),

tuv'ning and form *acone-sh.- iythe wheel rhile holding a fixed, inclined tro~velit. againstApproxi.n.Zt a mating cone-shape in concrete poured into theunderside of the upper whe-i, with the tin.c= its cnter.(see Ag. 7) The concrctel.illed wheels are kept out of zhe stunrcovered w;'h wet sacks and doused with water At le..st t-ice
daily. This ic continued for TEN DYS..This yields am extreraely
hard concrete. P-
 the tin canmout from'the c=.ter of ti:.e upperwheel an"" mount the two wheels in place on the Machine. Jrindthem to a perfectly mating shape by ru ming light sand and lotsof %-atertLrough the ,.aschine ith thetight. This may 
adjust-iean nuts slightlytake several hours of work. Cut mill grooves(see Pig. 8) approximately 7am.. deep into the stones with achisel. Mlake thatsure their direction is correct with regardto the direction of rotation of the wheel and that they extend
ac- oss no xore than the irnier half or they of the radius of the stones, 

the 
will alow grain to escape unground. Recut the grooves asstones wear dov.n, and chisel out mi& compleely re cast
stones &e-n they eventually woar out. 

the
 

8.Nake a system for catching- the flour falling- from the stonesusing a large e.azel bowl
photo) . can 

and a spout aude from roofing tia (seeYou devise a chain-guard to keep fClour from landing
on -the chain, and - .Ln.d-gwrd_ can be nade by wrapingtin axound the a sheet ofentire tom.eid or the machine, if winad blo.ingaway the flour proves to be a nroblem-. Use atub, the bo'ttomlesa lau.ndryphoto shows,. as hopperas a to holi the -- ain f-edingdovn into the stones. 

ABOUT GRZDING
 

de loaded this grinder into the back of a. pickup truck and visited. quitoe a fe.-i vilag-es to oi t..etest it out variouspe.o'le work with.. ."ere io .,hat we. 
grains


Icarned

iIZ i~:. ..ilit can be easily ground,, provided 4hat the hulls have,been revicusly r,.,noved b,, pouadinj once in 
"'.. '.,ji'.l
 

http:Approxi.n.Zt
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grin mar 30 04MIL that it 19 :impossibLWe to Set the gsp bee
twven ths stones aocureteiy enough to rezvove l me httl 

CORN: Corn that has been c6,aed overv&ght i,.water and then
 
a~id tn -y in the sun can be uopiro. Unaakd corn is
 
Simply too aUd 

RIMEo Rice c be hulled but with P high Incidence of 1broken 

IAMW5IS; Can br- hulled iwith a low incidence of b.eks vrith 
Vre-uf. adjustment of the gop° 

t 

and it ground quite ,ell, although with some sxiokins to the
 
wheels.
 

StMGIHU7 Sorghum *," had been de-hulled and soLked .mns tried, 

?AAIMITS : Palm nuts, much to oU -. surarisev c = be or-cked-(the
hard outer shells) vwith a fairly wide Cap on the adjustment and 
a great deal of shuddering and noise on the yawr1 b: the machine. 

If you should have any questions about the construction of this
 
machine., feel free to coatact: Stuart zro-m
 

c/o C1axk
 
110 .est 1,nd Ave, Apt. 8-E
 
Ne:;j York, I1°Yo 10023
 
U .16A
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Attachment 11I-12-0HAND-MMM GRAIN !MiL 

ABSLGRCT 

This hand-powered grinder will (,/ 
grind corn, wheat or other grain 
coarse or fine. it, 2s SimrPle In 

a cardesign and easily -built by 
penter. being made almost entxe
ly of plain one inch lumber. 

TOO AXD M M.tILS 
Materials -Tools 


I.'nmrlezo 12 feet of ill x 6' oeasoned sheath-
Ing lumberHand cross cut saw 

10" sheathing lumberAuger L-.nace and 1/4, 1/2 and 7/8 2 feet I" x 
2 feet 2" x 8" fzu-aing lumberinch auger bits. 
3 feet P" x 24" fz'ming lumberRound file 

or saw piece 1/'2" x 14" cold ru-lled steel
Coping saw key hole 1 
Breast drill and 1/B" twist drill 12 .1 2 ' 8" flat head wood 

screwsOne flat file 6 Itael washers- P"7/2"One three corner file 
1/2" x 13" die and die handle I" x 4' cariage bolts
 

- 1 wln= nut
5/16 
1 - 3/8"A 5 carriage boltWood chisel 


burs : (The czast iron
Half round wood file 2 cast iron 

burrs are avail-ble from Booher
Tin shears 
Screw driver Equipment Company, 3627' Devon Dri--e 

S. B., Warren, Ohio, for about $.50 
plus postage. 

DETAILS
 

I" lumber refers to the standardThrough the following discussiosa 
in the Uni'ed States. It

board ti1ckiess for surfaced sheathi--lg Luaber 
actually measures only about three
 
quarters of an inch in thickness,
 
All dimensions are in inches. Lum- 1 7
 

ber used should be flat and well 11
 
seasoned. The numbers in the next
 
section refer to part numbers shown 1 
in.Figure 2 and subsequent detailed 

part sketches.
 

1. Grinder Body - make of 1" x 6" 
pine or hard wood lumber. Circular
 
hole can be cut with coping saw or
 
J4g saw but for a better and quicker
 
way to cut see Notes . and 2, Figures
 
3 and 14. 

2. Rotor - See Note 2. Take care tc 
bore the 1/2" holes thru each part
 
where required accurately and at right
 
ang'les to the surface of the part. If 05f
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- surf ae -3s ..m l,,n wl"
 

awi-! be- ,( ,. /sot
nsL4erfne Oar 

cause /he hole is or bcred
 

Vhao' 1!. ihi.oSM.0 1 -?--- I 

h, . e .. . . . . . 

sfu L 

will ncie., 

",a r e 1on na!Zz .3 'O e , j

Leorre 116-11e 


round au. h.aem ed heaist m Oln.e ,ec ! b
the /als I" ofwiothin the Cendr'fLI.,,-..' 'cofoz=bhe" o. iareu,hole 3In~"'Ahlp or,un
.1'...~ -*&4 I' 

are~-arwrigh about 
-

CVC'&;d*,v A 

It i.s a help i. gettinL the e67-41 la
m~etal banci. Snugly on the rotor 

IZoUri h~soae oer.1.pk.eeopS"/"hls3. SZo/~ fOrm the !at3/8" on one ' ..
 

ead fir'st, "than bend the band aroundj; o.me rotnd Jaw'c that is Rabout

31 .- v diaxieter. NIMxt o2ut '"t on the r'otor, drurzt W: hth. i i n 
bazed inhe Slot. Use 5iXh f/'a4di,,lnba-,,,tc pull ba,:nd snu .ly ron drum and rzaz9k pos.Ltior. of tile secon .I.1'%o~foni oo' 

. c off ece ez .ib a d MY r e d to be fi eda-tlJte wqith, the flagars. It o ,;houlcdi 

th vS-t ~ I b~ n / " 11010.1h l and~o.: & follow~ U nisuctions t 

Of' Flue and nalls. 1211 itiatw rtU5tg a±3± spaoul 


the # given dr(2>.- Assemle the rjE it-.,ot~ a 

4. Fo2.Co:r inst-lctions underz (2) fiho'~ra mJ.n~pv~~ o hI.'n . . ..... ons\ 1-o.ei " A f o.,-oIOflock.ch-rust 
15 Me j holes Can best be locatact byr :2ac~jng the rotOzr' "Md crank all

On the assembly post. wi.I.h bolts p t'
for holes on cranIC roox Mz'j location 
byr tappjng with 



a ,iainer. 0:L1. 
"'Ole in the -~4,j
Cra-nk is bore~d ~ 1., 
"0o reach the 

will suppli oil - 7 i. 
saf. teel : D~~ 

USM'6 CrvCM C7P ? F/t <-. . r_' iiYrl 
OR. Rc yr~J "Ut~~e .'osi

B-1est "Y'7,1yoza
 



47:W7 ?S/qN.&O ro3."W -LPW

#fcess cu71 ro 01/0 nZOW~ OP 6AMf 

0 w~~~~w. SLOCC'S A,;"dv 

.4.d& hVZ XVJ, Kr ONO L IVE /~?i'Vt$/V91 OCA. 
,U7 

OLrOM4 CEAVZ 07MMAc'Aeu AVwa AVO IN P40CE W/779 2 SMOI, NWILI 
037PA4 P O~W/Ir P-,M o iseprai PV.9T Wit/Iv 

IqTr.P~Cm £We. XPt 0040 VICw Or 374MOiP/NR 8OURR'IOSOER. 

6. Attach hopper' to top of stationary burr holder with screws. See 
Figure 2. 

7. Cover~ 

C 

40
 

0 

,e4 j?,V r '143'o~rr ei. arm ea*. 

44-

ZSiNe U-0 Wri7# 0/1. /#V" " GAWDe? Wa~r 

Rf--vot AvadiableDu~a
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8. Four'
8M

1/4" x 4 :/a=,_'ae bolts. ~ihr-~ 
WA-4s and 8 washers. 

9. Two steel washers for 1/2" diarete 
b~ols. dr*a ro1 opc&p%,A, 
10. Twro 1/8" diamrete, x 2" cotter key. o 

tf a larger diameter cotter key is used,. r) C44.If/e 9jocxF 
drill the hole to suit. The. hole. should 
not in any case be, .ore than 5/32" " 

11. Three steel washers J-or 1/2" bolt.so 

12. One 1/2" winged nut,, , 

13' One 5/16" diameoar carriage bolt s,,4. 
threaded 1 1/2" File square shank Z D IRS .V'20 
under head t.o roundiness. Length 4 i/'" ,,

Riv 47A R_ .. 

14. Clearance Block - The purpose of /OT D1AUM 6WkO 
the clearance block is to keep the 
crank from rubbing the 
fronrt of the grinder.
Locate the clearance 
blocks at even quar- " 
ters around circular# 
opening in front of I 
ginder body. 0/_qOLa _______sr 

1.5. Rotor Drum B~ad
,I making this part 
and attaching it to 
rotor read the dis
cussion under Rotor 

16. Steel Shaft - - --. c . ' , 
Threading is U.S. CM' AW 14 PMOT IAI MAC 

standard, 1/2" x 13 #i,r ,aoi.ver KW,,,r1] 
____.th eads per inch. C. . 

"7 Gine Stand. 

18.. T2\o dast iron burrm.. See. 
materials.
 

FINAL a aSSEZB= , 

After all parts are completed
 
the next step is to fu.ly assembler
 
the mill. The rotor with burr at
tached is placed in its position in. 
the circular opening. Attach the . L u,'1,geq- n 
crank. Next put the.stationary-burr- TRO c &,17. WHUM 
holder in position and iisert7 the, foA 14S. 
steel shaft thra. both parts.. Put. C,/MO6FS ,N Y 
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the thrust hock in place, insert the cotter key, put on steel washer 
the final adjustment it may be

and :van up the winged nut. In making 
thrust block and 

necessary to add one or more steel washers between 
When the winged--nut-is

burr holder or to shorten the thrust habck. 

tight, there should be a little play between the cotter 
key and the
 

the slot in thrust block.bottom of 

Before putting on the cover turn the rotor 
and observe the burr, 

carefully. They should remain flat to each other when rotor 
is 

If there is an opening which travels around as the rotor 
tu:ned. Mark the place 
turns, a shim is needed under the burr on the 

rotor. 

the 6pening remains staton

and note thickness of shim required. If 

ary a shim is needed under the burr on the burr 
holder. Remove the
 

both buxrs may need z-h2IMs. 
and add a shim. Of course,necessary part 

glue under the shims makes a permanent Job.
A little 

NOTES-
The purpose of the following is,to facilitate and speed up the Job 

It is assumed the millswlll be made in a carof maldkng the mills. 

The notes along with Figures 3 and 4 des

penter shop as a business. 

cribe two devices that will be found very useful 

in shops making these
 

mills. 

NOTE 1 - See Figure 3. The use of 
R


the assembly post is described under 

(2) and (3). In constructing the
 

assembly post, care should be taken
 

make it very solid and strong and
tWo 

the steel post must be square with
 

the surface marked "A" in Fiigure 3..
 
A good way is to build the entireD,
 

wood part of the device "C" and 1D1 
for tha steel I_ 

before boring the holes .. 
When ready to bore these holes, 
posz. 


ALL WO0A 4fE 1UM84r
bore thru "A" frs, then push the bar MXC 7A 2*o* 

testing carefull3 with P05.7.thru to "B" and 
TE z 

L POST tests 

a square move top cf bar until it 


square both ways then strike the bar 
mark position of the on its zopend to on C"

!_n "B". Last, put 
auger hole 

and "D" -.
 

soai". -W.' --
NOTE 2 - See Figure 4. The 

purpose of this device is to cut,
 
the circular discs out of the end
 
boards of the grinder body. Test
 

each on the assembly post to be
 

sure the holes are square thru
 
these members. Use a rc,und file CUT , GROOV/s 

6f the member does not lay fia 

"A" of the assembly Post. 7W CEN
on tip CVrrz 11 CA 

Place the pieces one at a time on 

thezod of the disc cuzter. Remove ,
 

the steel rod from the assembly C#4G,0 _MCC- ,1.
 

opost and pass the st.eel rod of 
the
 

disc cutter thru both holes of the
 

~ 4015C CUTTZ
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cutter in place should'assembly device. The aszambly device with :isc 
be held in a bench vise or fastened to a wall so the shart is hor.ow 

Tura'the crank and
rtzcntal and a-, a convernient height for turning. 

exert a gentle pressure to bring the Cutter Into play, 

The steel cutter, should be off tool steel. A six inch length of' 
drill rod is excellent. If this is not available, a screw dri.ver 
,with approxi-.ately a 1/4" diameter shank can be shaped up with a 
file to do the Job. Zn operating the disc cutter cat only half way 

,hru the member then. reverse and comuplete from other side. 

For -reater strength the cutter can be made more then 1/16" in
 
thic-kness. This will make the discs. that compose the rotor drum 
fit too loosely even after tha steel band is on but the difficulty
 
is easily corrected by giving the drum several turns of heavy wrap
ping paper before the steel band is applied. The paper should be 
glued to the drum. 

To date the g-rinder has not been field tested. Shop tests have
 
been successful.
 

Material From - Designed- by V.. B. Booher
 
3627 Devon Drive, Warren, Ohio., 
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The C&IILD..towChi Id PYWt m 

All over th~e -volds ini rtral and 

spend ti, noi, Ia cz j for bablez 

cadymnl chfdrx ar, tk ole 
bth- adso'''.Thvo cid 

h~nelth rio qrl pla tot k 

youngor arod sItrs bHIAals 

carry,, cfi,,Ji zia pilobntad, ga vnd afco 

by ttoir and, z IiXE 0 ~h rga~ ilvjuimd Ibeol'.hr ~ 

sister".;, play trapxIdta1it9


(elt 
thzv Ca" an 

Is i pa's-1ofl to~v1 irnttn an teahsholaeCtLDtOC1Chilana to~ nreu. 
slrepsibilt s "Junor ~~,wt i assstn in tieke heallvth ee of 
youngery chldcveakithwrer n thrcin? ed~ i1 

suc IntlydI~~~g11d-rallrea hatthis in djo to hel-. Nextco a iot 
tr6~ial thrUD. yoncP'ch run 

CIL-oCHIld fTheo -Chilsdea wastiqlfollwn taMm aidMrly 

7 AVIG Ofr th2Ya ftmCid19 
Lat&piha gru ofeuao aihat okn icuigWef r 

http:Ibeol'.hr
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In the activity "Finding out how 

wali child-,.i 5" and hcar," children 
can Ack; their a y chart and 

Spractice us'ing it to tnst each other's 
vi si. Thein they can think of ways 

" to giwvknow.th-test co pre-school childrenthley 

., -
The children can test the 

hearing of their little brothers 
and sisters in a way that is 
like a game.
 

The activity."Understanding children with special problems" helps
 

children to see and appreciate the strengths of a handicapped child,.
 

rather than feeling sorry for-his weaknesses.
 

ihelp 


1et mecanit'pe tis-


I 
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children are encouraged to present
In the activity .on "Children's theatar nskits and cppet shows to teach other children about i,,ortant aspects of health. 

In the activity "Healthier foods for babies arnd children," children work
 

or family vagetable gardens.
together Gn school 


The School
 
Garden
 

older children can help the younger ones plant a 
a seed bed. Fruiting plants
garden or sow seeds .in 


like-papaya, that grow rapidly-, are best because
 
they canl "see" them grow. 

After testing these different activities in
 
those which turn out t st
different countries, 

rings cut
 are being translatted and sent to national 

committees for the International Year of the from
 

old plac part of a

Child, and to whatever programs and groups are 


hope that. these spools lastic plastic
interested in using them. We 

bottle
ideas and infoviiation will reach as.many 

children as possible. 

Toys n a string for baby 

Sevaral of these activities 
(#1,3,4,6, 


and 12) have been tried out by the school
 

children inAjoya, Sinaloa, with the
 

cooperation of the village health team,
 

the primary school teachers, and ultimately
 
almost the w4.ole village. Sane of the: .
 

by the health.activities7 were. ihitroducad 
workers,.others by the'school teachers.
 

teeter-totter
A child-madechildren anduccess! BothItwas.a.great ..

teachers were enthusiastic about taking part in 

that related education to,a learning program 
In the, activity "Playing with 

real life. 	 younger children, "children'learn 

to make games for babies and 
preschool chrl1dreff. 
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Of the activities tried out by the children in Pjoya, one of the most
 
exciting and successful was-"Care of children
 
with diarrhea."
 

To introduce the activity, the health
 
workers, together with the teachers, talked
 
to the fifth and sixth grade children about
 
"el chorro" (the trots), its causes, its 
 To treat a
 
prevention, and the reasons why it is baby's diarrhea,
 
especially dangerous for small children.. village mothera
 

"oraise
the soft
Many of the village children had the idea 

on the
yspot"
that diarrhea in babie5 comes from "la cafda 


Many had seen baby'sghead by
de mollera" (fallen fontanel). 

holding him
their mothers "levantar ja mollera" (lift the 


soft spot) in order to treat a baby's diarrhea, upside down and
 

Although the children had heard of dehydration, slapping his
 

they did not clearly understand its relation
 
to diarrhea or the soft spot on a baby's head.
 

In order to discover the relation between
 
diarrhea and dehydration, they made a sort of
 
"gourd baby":
 

Fix a gourd Fill it to the
 
like this. brim with water 
 Then pull the
and cover it plug-and watch
with a.thin cloth. p u - n a c
 

wiand hi the "soft spot"
cover. 
/ \ sink in. 

'~~ ~,small hole 

with a plug
 

The children had a great time performing this 
denonstration--and at the same time learned the way '
 

in which diarrhea causes. "caTda de mollera." To
 
teach what they had learned to other children and 7d
 
their-mothers, they made.posters explaining that: -r
 
"FALLEN FONTANEL" ISA SIGN OF DEHYDRATION. IT MEANS A sunkensoft spot
 
THE BABY NEEDS MORE LIQUID. sen , s
neans. thethe baby needs 

more liquid.
 

Using,the same gourd, the children went on to,discover other signs. of 
.dehydration.. For examplet, they put small holes at the corners. of the, eyes, 
and noticed the following:
 

When the gourd was When' water'has been lost, 
full of water, it tears no longer form. 
formed. tears. 

water- no tears now 
level tears. form when the 

when the baby cries.
 

) baby criesw 
/waterlevel
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that:.Thech-ldren. also discovered 

when ,lt has lostwhen it has 
water a lot of li4uid,
enough water,.. 

level it no longer
it urinates waere(ae1 though14l1 passes ,trineWei I 

n the diarrheaurne /h no 
.1 continues) urine 

theyIn addition they However, 
that if 3learnedlearned th3t when 


water is waterthere is vomiting wi th vomiting replaced 
as fast as it is level 

as well as diarrhea, liquid is 4oMre lost, the babyliquid is lost 

faster and there quickly will not become
 
ismore danger of dehydrated.
 
dehydration. 

To learn just how dangerous dehydration is to a baby, 

the children cut a number of flowers and plants. Some 

they put inwater, others they kept without %tter. 

Later they saw the results and talked about what happens 

to a baby.
 
with without
 
water water
 

Finally, the children wrote on the.blackboard the 


signs of dehydration they had discovered. 

lzie" of torn

: Wetciro of ftykin 

that inmany villages the dehydration which
Itws'explained to the.childrenI 

nibabies. The school
results frondiarrhea is the biggest cause of death 


was also true in Ajoya.children wanted to find out if this 

they went home and askedconduct a survey. After school,and sisters:They decided to brotherstheir mothers about each of their snall 

-- hi or her age-- how many times he or she hadhad. diarrhea in the last year
 

-- how te baby is fed (breast or bottle)
 

-if arty child had died because. of diarrhea 
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When the children came back to
 
school, they wrote their findings on
 

the blackboard.
 
It',,, '1"ll 'il ' 

The children's survey uncovered fil III! III 
the disturbing fact that (in 

tl 

spite of efforts by the health .twr de .t OJ e, dH o .a

workers) 80% of the mothers I till 
bottle feedinghave been 11'11their babies. The survey 

also showed that in Ajoya it 
'7,N,,,e o met ho.

BOTTLE FED BABIES GET 
DIARRHEA FIVE TIMES AS
 fil I 
OFTEN AS BREAST FED _v____ .... 
BABI E S.
 

Shocked by the results of their own survey, the village children 
got busy
 

drawing posters to show their mothers how important it is
to breast feed rather
 

than bottle feed their younger brothers and sisters:
 

Bottle feeding

Breast feeding 


' . . . . . . ......... ... . . . 

causes diarrhea..
keeps the baby healthy. 

0.0
 

The children learned that in most cases of diarrhea, no medicines are necessary, 
T-o this,, it.is 

What is-most important is to PREVENT OR CORRECT DEHYDRA 


important to.GIVE THE CHILD LOTS OF LrQUID:
 

and- also give him a mild herbal
Continue breast feeding the baby 

tea or SPECIAL REHYDRATIO. DRINK 
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RINK to give to babies or other
 
The children studied how to make a SPECIAL 


persons with diarrhea. The CHILD-to-Child activity sheet explained several 
ways
 

of measuring the contents:
 

or mix:
 
Mix 


about this '
 much sugar --
1teaspoon 


mc u~of sugar 

in a glass
in a glass 

of water
of water + a pinch of 
+ the tip of 
 salt
 

a teaspoon

of salt
 

this eid 
full of salt 

- this end 
full of sugar 

A. P.Or use a special plastic 

spoon like this one.
 

in a glass of water
 

The children thought that using the special plastic spoon would be more exact,
 

but they didn't have the spoons. (Also, to introduce these spoons would be to
 

encourage dependence on an outside resource 
and high technology.)
 

bottleapHowever, one more possibility was suggested: 

the children could make special spoons themselves.,
 

The activity sheet gave instructions 
for making..
 

..,-.
6-: .
 
spoons-out of.bottlecaps and old juice or 

beer 


cans. 
piece of
 

an old beer
 
or juice can
 

Although these instructions included.drawings 
and step-by-step directions for
 

making the spoons, for some reasorr neither 
the children nor their teachers or health
 

So I made a sample. As soon
 
workers showed any interest in making them at first. 


as they had the sample-spoon in their hands., 
both the health"workers and: the children
 

began to.make them with enthusiasm. The children loved it--it was.like making model
 

wagons.. Itwas easy and it was-fun.'
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How children can make measuring spoons for preparing
A . _ a Childa with .arrhea.
 

......
Children can make measuring spuans from m . 
things. But it is important that they measure
 

more or less the right amount of sugar and salt.
 

Here is one-way to make spoons- using things
 

that have been thrown away. 

~shape. JCut a juice or 

beer can to this
(It is. 

easy with C L 

............ 
................. 

*. *.. . ... scissors). O . 
............ 

To make the SPECIAL DRINK for a
 
child with.diarrhea or dehydration.
Make this part as wide 


as a pencil is thick.
 

1 heaping

_Put 

bottle cap of and 1 little
 

SUGARL spoon of SALT
 

of aTE ndmixe well.s
 
Wrap this part tightly around.a.pencil. 


In the middle of' a
 
bottlecap make a small-u
 

(Instead of a 
glass you can4 
use-a juice or
 

join the pieces of ar.)
fullca 

and bend-over the tabs. 


Before giving this
 
SPECIAL DRINK,, taste it 

Iz~. .~::i~i:::::~.::. be. sure it* is not
*ta. 

mo.e sal;t than tears.. 

Wrap the child 1 glass. of SPECIAL. DRINK. for each. time he makes diarrhea. 
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The fifth and sixthgrade children becave so enthusiastic about the CHILDto-

Child activity on diarrhea that they prepared classes and dqonstrations for the 
The first and second graders were delighted with the
children inother grades. 


dm~anstrations of the gourd baby. After the dwnstration, when the older children
 
the soft spot to sink in?* the little onesasked the younger ones "that caused 

And when they
bellowed in chorus 'The loss of liquid! The diarrhea caused it!" 

were asked, "And what does the.baby need when the soft spot sinks in?" they all
 
cried out "More liquid! More water!"
 

Later, the school children gave demonstrations 
to their mothers. They showed them how to use the 
measuring spoons they had made, and explained how 
to mix and give the SPECIAL arhea:DRINK to a person with 2 giassesADULTS
dl 

diarrhea:
 

forech
 
Begin giving the special drink right away 


loose
 
when diarrhea begins. 


An adult should drink 2 glasses of SPECIAL
 
DRINK for each time he has diarrhea. CHILDREN
 

for each
 
A child should drink I glass of SPECIAL fose
 

DRINK for each time he has diarrhea. 


stool
 
If he vomits it back up, keep giving the 


SPECIAL DRINK--in small sips every 2 or 3 ___
 

minutes. Keep doing this until the diarrhea
 
stops and the child urinates normally.
 

As a result of this activity, the children, their mothers and the health
 

workers decided to put on an evening fiesta for the whole village, presenting
 
skits in the fori of a "tentra campesino." Everyone was invited. The children
 

presented the gourd babies and gave other demonstrations. The mothers put on a.
 

play which showed in a dramtic and tragic way the harm that can be caused by
 

bottle feeding, and why "breast is best." They used a series of cardboard babies,
 
thin ones and fat ones, healthy ones and ones that had diarrhea..
 

The fiesta was a magnificent success. Almost the entire village of 850
 

people showed up. For days afterward, people spoke about what caused 
"fallen
 

fontanel ," about the importance of breast feeding-.babies, and the way in which
 

a SPECIAL DRINK can be made at home to prevent dehydration.
 

In the sant sort of way-P the other activities of the-CHILD-to-Child Program
 

help children to take more.responsibility for the health and well-being of their
 

younger brothers and sisters. If you would like to participate with a group of
 

children in the CHILD-to-Child Program- or adept sore of these activities for use
 

inyour comunity health project, write for the-packet of activities and information
 

to...
 
CHILD-to-Child Program
 
30 Guilgord Street
 
London W C. 1EH,. ENGLAND
 

I hope that many of you find a way to take part inthe CHILD-to-Child Program.
 

It's.worth it.
 
-favid Warner
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H0N THE CHILDREN OF
 
AJOYA,.SINALOA, MEXICO
 

ARE HELPING THE
 
CHILDREN OF THE WOR D
 

The children of Ajoya recognize the importance 
of giving SPECIAL REHYDRATION
 

This helps to prevent or combat dehydration,
DRINK to children with diarrhea. 

the main cause of death in smali children.
 

They have also learned to make simple spoons for 
measuring the right quantities
 
They make these spoons out of
 

of sugar and salt for preparing the SPECIAL 
DRINK. 


bottlecaps and old beer or cola cans.
 

Insofar as they themselves did not realize 
how easy it is to make these spoons
 

until they had a sample spoon in hand, the children of Ajoya have made several
 

hundred spoons so that children inother 
parts of the world will have samples and
 

be able to make their own. The sample spoons they have made they have 
seit to
 

England, where the coordinators of the CHILD-to-Child 
Program will send them to
 

the National Committees for the International 
Year of the Child indifferent
 

The Ajoya school children hope that each Committee 
will pick schools
 

countries. 

in their country inwhich children can produce 

more samples, send them to other
 

the schools and villages in their country-so on until they reach all
schools, and 

a pyramid of children helping children.
 

The children of Ajoya hope that the different 
National Committees and the
 

For they know
 
children of their countries will all cooperate in this activity. 


how important it is. They know that In their own village, in the last few years
 
34% to 5%, not
 

the number of children under age 5 who have 
died has dropped fron 


so much because of improved medical services 
but mainly because many of their
 

mothers have learned how to mare REHYDRATION 
DRINK and give it to their children
 

when they have diarrhea.
 

They realize that if the children of the world, by means of these 
spoons made.
 

from bottlecaps, can help their mothers learn 
to give their babies with diarrhea
 

SPOONS COULD DO MORE THAN ALL THE DOCTORS AND
 the liquid that they need, THESE 
HOSPITALS IN THE WORLD TO LOWER THE RATE OF INFANT MORTALITY!
 

P. S. The children of Ajoya will gladly send 
a hand-made SAMPLE SPOON to whatever 

help of-the-children in 
group or program-is interested in making them with th 

The sample spoon will be sent with complete 
instructions. Write to:
 

their area. 


Hesperianl Foundation
 
La Cl~nica de Ajoya 

or P.O. Box 1692 
Ajoya San Ignacio. Palo Alto, CA 94302 aoa,S IgCi

Sinaloa, MEXICOU.S.A. 
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 Attachment 
III-19-Q
 

SENTENCE COMPLETION EXERCISE: Describing and Defining

Women in Development
 

When women work in non-traditional roles, men gain
 

When women work in non-traditional roles, men lose ....
 

When women work in non-traditional roles, women gain ....
 

When -women work in non-traditional roles, women lose ....
 

Women play a greater role in providing for the community's
 
basic human needs because ....
 

The fact that women's contributions to the economy are not
 
calculated, causes ....
 

The participation of women in my country/project has its
 
roots in ....
 

When some men think of development, they do not think of
 
women playing a role, because ....
 

When some women think of development, they do not think of
 
themselves playing a role, because ....
 

When women are not included in appropriate technology
 
projects, then ....
 

One reason to include women in appropriate technology efforts
 
is....
 



TASK ANAL._oS 

Build a Stationary Dynapod from Bicycle Parts for
PROJECT I.*Powering a Food Grinder 

KNOWLEDGE ANDTASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

1. Dlsqsemble a bicycle 	 Knowledge of what parts Channal 
may be overworn & un- lack$, ham
usable rner, scraw

mOR & Phillips) 
0 

2. Acquire required 	 Knowledge of which bi
1 4 	 spare bicycle ports cycle parts are required w 

for building a dynopod 

W 3. Invert &stQbilize Qolt or we14 crosmmember Bicycle st.y stationary & Knowledge of forces act- Nuts, bolts, Hacksaw,

frame to bicycle upright when pedaled !ng on bicycle when pe- wood or me- saw, drill,
 

doled for placement of tal stakes, bam ,er,

stabilizing members conduit or channel
angle Iron or locks, weld-

Affix gusets to cross- wood, 16 p. Ing unit 
member nails 

4. Determine location Comfort & efficiency in Knowledge of optimum
 
of seat pedaling lengths, sizes & spacings
 

for efficient use by a 
particular operator 



TASK ANALYSIS
 

Build q Stationary Dynapod from Bicycle Parts for
 
PROJECT ; Powering a Food Grinder
 

KNOWLEDGE AND 
TASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

5. 	Construct seat support cut and attach sup- Basic tool skills Plywood, - Hammer, 
ports to frame. wood, n3ils, SOW 

scat materials 
(canvas, lea

th3r, e'c.) 

Cut gnd attach gussets 	Seat support Is roughly 
and membranes to sup- 	 horizontal 
port.
 

Seat support is strong
 
and rigid enough to
 
support operator.
 

6. Construct & affix eqt Cut wood to proper shape 
ofseqt 

Knowledge of basic shape 
of seat for comfort 

Wood, nuil Ha 
saw, 

e, 
sand-

Affix seat to support Saat Is structurally sound 
enpugh to support opera
tor *af3ly when dynapod 
Is in operation 



TASK ANALYSIS 

PROJECT ; 
Build a Stationary Dynapod 
Powering a Food Grinder 

from Bicycle Parts for. 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA KNOWLEDGE ANDCOGNITIVE SKILLS MATEIALS TOOLS 

7. Determine velocity & 
torque of driven mechcn-
ism (food grinder) 

Hand crank food grinder 
& count RPMs 

Knowledge of maximurn 
and/or optImum v.iocity 
of unit 

Operating 
mechanism to: 
be used 

8. Size sprock.ets Determine proper speed of 
driven unit 

Apply ratios to determine 
optimum sizes & iprockets 

Choice and/or poition-
ing of sprockets gives re-
quired velocity & torque
based on normal pedaling 
velocity 

Ability to deterine 
gear ratios 

Paper Pencil 

9. Reverse sprockets on 
bicycle frame if necessary 

Enlarge hole In small 
sprocket 

Make hole smaller on 
1ag sprocketorc 

Sufficient strength of. 
welds to withstand opera-
ting forces 

Rods, gas 
torch unit 

Welding 
urlt, mask,
drill, file, 
metal rasp, 
culling 

Spot weld sprockets in 
place 



TA S AN'N LYSi S 

L 
PRJ TBuild 
PCJ9CT 

a Sationqry Dynapod from 
Powering a Food Grinder 

Bicycle Oarts for 

TASKS TASK ELEMENTS PEPFORMANCE CRITERIA KOWLEDGE AN L MATERIALS TOOS 

10 .Afix driven sprcket 
ito drtve sloft of s.i;der 

ajiust center hole siza 
cfsprocket to crinder 
shqft size 

Fpciniarily with, welding Gq s to-c& 
).nii (o xvgn 

,actiyAne), 
Fipiece of ma-

Welcind 
unit, .nask, 
drift, file. 
nmetal rcsp, 

Weld nu," of same bore 
s17e -s grinder shaft to 
spi ocket 

torch 

Attqch to grinder by 
drilitnq & threQdjng set 

. .alhen Path chq! n q 
as tq fit porroi.tly b-
twepn the two sfprockpti 

L-ocate workabIe hchain 
sections 

Op p chajlr s if r cloFel 

oop 

Tr~Im-te .ble to perform 

:ask &not 4a=age chqain 

Bos1C tool skill 

Cioan se 
C.,on 

Hammer, 
16d nail, 
measuring 
tempe, pliers 

Lengthen w"shorten the 
section to proper lengths 

Mount on dyjiapod 



TASK ANALIvIS 

P K 

C 

Build a Stationary Dynapod 

Powering -a Food Grinder 

from Bicycle Parts for 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

1I. .engthen chain sD as 
to fit correctly between 
:he two pockets, con-, 
finued 

Rejoin sections to create 
proper chain loop size 
around Sprockets 

Lubricate 

12. Attach chain to 
sprockets and operate 

Overall Criterion 

Finished 
dynopod 

•unit 

Driven unit performs 

task required, in a 
suitable length of time 
with minimum fatigue 
to the operator. 

-J 

A
 



TASK ANAI.S 

eROJECT ; Buili4 a Mobile Dynapod Using a Functional Bicycle 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS 

< 
Daa 

1. Build a stationary plat-
form for roller drive Qs-
sembly &driver unit if 
attached 

Size & loin wooden frame 
members together accord-
i nq to general plan 

Sufficient strength & sta-
bility to withstand forces 
of bicycle 

Basic woodworking tool 
skills 

Wood, nai.Is, 
metal rod, 
spare rear rim 
& hub ex
cluding tire 

Hammer, 
saw, drill 

2. Affix roller 
form 

to plat- Lccate & couple roller 
to frame 

Roller revolves with mi-
nimal resistance & i* ca-
pable of withstanding 
forces of bicycle 

Knowledge of mechanics 
of energy transference; 
basic geometry 

Metal plate, 
lock nuts, 
grease 

Drill, hack
saw,wrench 

-4 

3. Determine torque & 
-velocity requirement of 
driven unit 

Using intuitive assessment 
measura values for opera-
tion,i.e. visual & mus
cuiqa[ evaluation 

Fundamentals of basic 
mechanics 

4. Determine velocity of 
roller 

Calculation Correct arithmetic process Same as above 

5. Size sprockets Calculation of size Same as above Same as above Sprockets 

Acquisition of proper 
sprockets 



TASK ANALYSIS 

[PROJECT ; Build a Mobile Dynapod Using a Functional Bicycle 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

6. Design & construct 
stable vertical system for 
bicycle 

Bolt or nail uprights to 
support bicycle in front 
of rear xle 

Bicycle sufficiently sta-
bilized during pedaling 
operation 

Knowledge of support 
criteria 

Wo .. nails, 
bolts, turn-
buckles 

Hammer, 
saw 

Affix turnbuckles to tie 
bicycle In stable position 

7. Affix sprocket to 
driven rolle 

Align sprocket so It Is 
truo to axis Qf rotatiQn 

Sprocket does not wobble 
whep rotating, Shqyld be 

Principles of basic weld-
Ing 

Sprocket, 
lrge nut 

Welder & 
rods 

strong enough to with- en 

Weld sprQcket In place 
stqnd torque of operation 

8. Lengthen zhoin Cq'qite pmapr link or 
punch out pins of link 

Chain is proper length Knowledge of proper (op-
limal) chain tension for 
best performance 

Additional 
chain links 

Channel 
locks,ham
mer punch 

Add or subtract (remove) 
proper number of links 

Reconnect links 



TASK ANAd 

PROJECT ; Builtd a Mobile Dynapod Using Functional -Bicycle 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

9. Affix sprocket on 
driven unit 

Align sprocket Sprocket is true with axis 
of rotation 

- Large nut Drill, tap 

10. Construct wooden 
pulley if necessary 

Scribe proper radius on 
plywood for outer rim of 
pulleynoting center 
point 

Pulley rotates on center 
axis & belt surface re-
mains true 

Plywood, 
nails, inner-
tubealeather 
or heavy 
cawvas 

String,pen
cil,rmi!, 
saw, glue,
wood rasp, 
scissors, awl 

Scribe inner rim of pul
ley to laminate proper 
width for belt " 

Laminate piece: together 

11. Attach chain or belt 
to system & operate 

Unit operates adequately 
&.satisfies terminal ob
jective of this project 

Overall Criterion 
Grinder is driven with ap
propriate velocity,ease of 
operation, & mobile dy
napod Is usable with any 
functional bicycle. 



O Build a Treadle Powered Device to Operate a Working Piece
 
RJT of Equipment
 

TASK ELEMENTS PERFORMANCE CRITERIA
TASKS 


I. Gather necessary 

materials to construc 

framework
 

2. Construct frame-	 Framework is proper 

work structure 
 size and stands on 


all legs 


3. Affix membranes on 
Cut and attach members Framework is suffi-
cross supports to. to all four sides of ciently rigid to 

make framework rigid frame withstand longterm us 


4. Determine flywheel 
 The flywheel is of 

size and construction 
 sufficient mass and 


size to operate 

driven unit properly
 

5. Mount supports for Locate position for 

flywheel and,:drive proper clearances C 

axle orientation. 


Nail or bolt to frame
 

KNOWLEDGE AND*
 
COGNITIVE SKILLS 


Knowledge of the pro-

per materials 


Understanding 	of plans 


Knowledge of forces C 

stress on the frame 

when in operation
 

Knowledge of the
 
physics of inertia C
 
momentum
 

Adequate understanding 

of unit to orient the 

axle properly
 

MATERIALS 	 TOOLS
 

V;-.'ious sizeE
 

of lumber
 

Wood 	 Hammer,
 

I-saw, nails
 

square,
 

tape mea
sure
 

Wood or ply-	 same as
 
wood 	 above
 

Wood '	Same as
 
above
 



PROJECT: Build a Treadle Powered Device to Operate a Working Piece
 
P E of Equipment
 

TASKS 


6. Mount axle 

bearings 


7. Construct table 


top 


0! Construct 	flywheel 


ii
TASK ELEMENTS 


Locate position on the 

supports 


Align bearings for pro 

per axle rotation 


Bolt bearings to
 
s4pports
 

Cut woo4 to proper sizi 


Attach to frame top 


Locate small 	bicycle
 

wheel
 

Adopt to frame top
 

Construct formwork to 

contain doncrete (or 

adobp) mixture to be 

poured between axle 

and rim 


Pour adobe or concrete 

in form & let cure 


Set treadle connecting 

pin in concrete 


I

PERFORMANCE CRITERIA 


Table is strong enough 


Io support driven unit 


Cut out material g tie 

to outside of spokes 

on both sides of wheel 

to form cavity between 

axle & rim
 

Completed pour holds 

shape & will 	last 


Secure enough to with-

stand operating forces 

Locqted the correct
 

distance from axis of 
rotation of flywheel I 

KNOLWEDGE AND
COGNITIVE SKILLS 


Basic tool skills 


~square
 

Basic tool skills 


Failiarity with adobe 

or concrete mixes 


Knowledge of the 

mechanics of operation
 

MATERIALS' TOOLS
 

I[Bolts, axle Tape mea
bearings, sure,
 

washers 	 wrench,
 
bits
 

Wood 	 IlarmerD saw
 

nails.
 
snarl
 

Plastic. 	 Appropriate
 
sbectetal, 	cutting
 
or heavy 	 tool
 
paper
 

Cement or Shovel
 
mud, sand,
 

water
 
3" bolt
 



Build a Treadle Powered Device t.o 

PROJECT: of Equipment
 

TASKS TASK ELEMENTS 

8. Construct fly- Balance flywheel 
wheel, continued 


9. Mount flywheel on Slide flywheel over 


Thread compression nut 

securely to flywheel, 

or tighten set screw,
 
or apply cotter key
 

sprocket pulley to ing to sprocket/pulley 


axle 

Mount on axle 

,11. Copstr4ct treadle Construct treadle 


frame 


Construct foot pad 


Mount on frame with 

hinges 


12. Connect treadle Affix connector on to 

to flpiheel treadle foot pad 


Connect chain, rod, or 


ape between flywheel 


and treadle 


Operate a Working Piece
 

PERFORMANCE CRITERIA 

Flywheel is adequately 
balanced 


Flywheel rotates true 


Flywheel is adequately
 
secured to axle
 

does not slip on axle 


Is of proper size 

Must be strong enough 


to last 


The treadle frame is 
oriented properly so 
it can drive the fly

eel axle
 

Link is strong enough 


to withstand extended
 

use
 

KNOWL.EDGE AND 
C(JGUTIVE SKILLS 

Ba:ic knowledge of 
mechanics 


Basic tool skills 


ing equipment, if
 

needed 


Basic tool skills 


Basic tool skills 


M4ATERIALS TOOLS 

jWire, ma
5chine nuts
 

IlApplicable
 

device
 

ing equip
ment, hood
 

Waa nails. Saw, hper, 

2 sal s crewdrivs-,
hinges, tape mea

screws SUM
 

Chain, wood Wrench 
or metal rod Appropriate 
or rope; cutter 
screw eye
 



PRJC: 

PROJECT: 

Build a Treadle Powered Device to Operat~e a Working Piece 

of Equipment 

TASK TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

13. Mount driven unit 
on table 

Is secure and properly 
I,oriented Basic tool skills bolts Drill, bits 

wrench 

14. Ct hole in table 
to accept chain/ 

pulley 

15. Mount sprocket/ 

pulley on driven 
unit 

Is large enough and in 
proper location 

Sprocket/pulley is the 

correct size and is-
moupted securely 

Basic tool 

Basic tool 

skills 

skills Sprocket/ 

pulley 

Saw, ma
suring tape 
ua 

Wrench or 

screwdriver 

16. Connect driven 
unit to treadle with 
chaini/belt 

Lengtben/shorten the 
chain/b-It so As to 
fit Leween the units 

I Affix the belt/chain 
to the driven unit 

Length of belt/chain 
can be corrected with 
minimum of tools 

Knowledge of belt/chain Belt/chain 
characteristics 

ail & 
aer, or 

knife 
4eavy needle 

feavy thread 

cJ 
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MlV-PROGRAM EVALUIAT1ON
 

times are estimated
Note- Procedure
Time: Approximately 4 hours. 

and will vary according to the indivi~dal program.
 

Objective: The Trainees and Training Staff will review and evaluate
 

the program (e.g., content, methodology, goals and objectives), 
and
 

will provide one another with constructive feedback and 
suggestions
 

of training.for improving the remaining weeks 

it is beneficial to provide a structured time for 
reflec-


OveviZew: the first 
tion on the changes and progress that have occurred during 

Through a general evaluation of the program,
phases of training. 

the Trainees, and the Training Staff, may gain new 

perspective on the
 

ways that the training philosophy, methodology 
and content have pro

vided for the individual needs of the participants, 
and have facili

tated the learning experiences necessary to effective 
and appropriate
 

extension work.
 

papar.MatzeiaZ4 Needed: Newsprint, markers, pens, 

brief overview of the-session1. (10-15 minutes) An agenda and a 
are presented, including an explanation of the evaluation 

topics.
 

2. (30 minutes) Sheets of newsprint are posted around 
the room,
 

and markers are distributed to all Trainees. Each sheet is 

form 2 colm.s: one for positive comments and anotherdivided to 
for negative observations and specific suggestions 

for improve

ment. There should be one sheet for each area of the 
first
 

three phases: mud block and earthen (Lorena) stove 
construction;
 

pedal power.applications; health and nutrition; 
the role of
 

development; extension
the appropriate technology volunteer in 
sessions; women in development. The Trainees are asked to
 

circulate, and anonymously write coments and 
observations about
 

content areas on the newsprint provided. It is

the various 
suggested that the newsprint remain posted for 

a short time
 

after the evaluation, so that the Trainees may 
add additional
 

what others have written.feedback, and contemplate 
sheetsdistributes the expectation3. (30 minutes) The Trainer 

(see pp. 18-19)_ The 
prepared in the first phase of training 

and a sheet of 
Trainees form discussion groups of 4-5 people, 

group. (A Trainer may join each
newsprint is given to each 

They are instructed to discuss
 discussion group, if desired.) 

and write general criticisms and suggestions

the overall program, 
Some questions for discussion are:
 for improving the program. 


- Has the program met expectations?
 
- Is the program providing adequate skills training in
 

all areas?
 
- Is the technical level too high or too low?
 

In what ways could the program be better adapted 
to suit
 

-
 .....individual needs? 
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4. (30 minutes) Each Trainee writes an anonymous assessment of
 
each Trainer, using the following points for consideration: (Note;
 
It may facilitate the exercise if a prepared evaluation sheet
 
is distributed to the Trainees)
 

- ability to effectively communicate technical information 
- apparent knowledge of subject matter 
- ability to integrate technical skills training with other
 

important aspects of training, e.g., health and nutrition, 
women in development, the role of the extensionist, and
 
cross-cultural factors
 

- methodology 
- suggestions for improvement 

5. (U hour) The Trainees are asked to evaluate, in writing, their
 
own performance during the first weeks of the program. The
 
evaluation should include:
 

- physical and technical skills
 
- cognitive skills
 
- general attitude
 
- cowunication and extension skills
 
- specific probleuts encountered
 
- types of improvement noted 

6. (1 hour 30 minutes) When the Trainees finish the self-evaluatic 
they should meet individually with a Trainer, preferably a 
counterpart; that is, a staff member with whom each Trainee has 
established rapport, and has an on-going counseling relationship.
During this activity, a break may be scheduled for the Trainees 
when they are not involved in individual meetings. 

7. (45 minutes) The Staff and Trainces azzemble for a general
evaluation and discussion of the group dynamics during the first 
part of the training program. Some questions for discussion are: 

What major problems has the group encountered? 

Has the group been able to resolve conflicts and problems?
how, or why not? 

How might unresolved conflicta and problem be- resolved? 

In what way does the training,experien;ce reflect future 
realities of Peace Corps service? Does training mirror 
the situations that might be expected while working with 
groups during x Peace Corps assignment? 

How can group dynamics be improved? 
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SOLAR WATER HEATERS
PHASE IV 

liE4LTH NUTRITION 

WOMEN*IN DEVELOPMENT 

RoLE IOF THE VOLUNTEER IN DEVELOPMENT 



387 PHASE IV
 

VAV I O 
Session 5.: Session 9:
Session 1: 


First Aid
 
The Path of the Sun
 
Passive Solar Design: First Aid 


Session 10:
Session 6:
Session 2: 


Passive Solar Design: lExtension / Demonstra- Plumbing , Solar Water
 
ition of Technical Heater
Insolation 

Concepts: Thermosyphon
 

Session 7:
Session 3: 

Solar Water Heating:
Introduction.to Solar 


Water Heating.: Deter- Presentation and
 

mining Hot Water 1jAnalysis of Data Session 11:
 
ater Heater Design:
Demand 
 roup Prcbem Solving
 
and Consensus Decision
Session 8: 


Session 4: Developing aid Using aking
 
Passive Solar Design: a Sizing Systen
 
Heat Transfer
 

......
 

V ~~.. 
VAV 6
VAV 4 DAV 5 


Session 17:
Session 15:
Session 12: 
 An Exercise in Assess-
First Aid
First Aid 

ing Community Water
 
Needs and Uses
 

Session 16:
Session 13: 

Shade Mapping and Site Construction of the
 

Water Heater Enclosure
Selection 

Part I 

Session 14:
 
Site Prepration and 
Acquisition of Materials 

* r~aILM 

http:Introduction.to


388 PHASE IV
 

VA Y 7 ,V AV 8 VA 9 *1 

Session 18: seasion 19: Session 21: 
Construction of the Water Tank Preparation Cultural Perspectives 
Water Heater Encosurq of Women and Men's 
Part II Participation in 

Dcvelopment
 

Session 20: Session 22:
 
Connecting the Food Preparation: 
Plumbing Using and Assessing


Solar Water Heaters 

OVERALL TECHNICAL O3ECTIVE:
 

Given the necessary materials and tools, the Trainee will desig:,, 
size, construct, position, and install a passive solar water heater 
so that the system. operates in accordance with established tempera.
ture and volume zequirement-. 

The Trainee will effectively communicate the principles and potential
 
applications of passive solar design to informally educated or
 
non-technically oriented people, and will demonstrate an understand
ing of the cultural ancL hedalth implications of introducing solar 
technology t a rural village..
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SESSION I 
The Vath of the Sun
 

Time: 2 hours..
 

InetYZm Objective: Given a series ot sun charts, latitudes, dates,
 
and time of day, the Trainee will determine the position of the sun
 
(azimuth and altitude) to within 2 degrees.
 

Intexiin Objective: Given a hypothetical shade map, the Trainee will
 
determine if the collector ,Oillrezeive sufficient sunlight during
 
the winter months.
 

Oue ew: The Trainer explains the difference between magnetic
 
and true north and south, explains how to read a sun chart, and
 
demonstrates the sun's path with either a suxi angle calculator or
 
a heli,%don. The session ends with a simple test to determine the
 
Trainees' understanding of the ataterial presented.
 

SugeQted Resoutee 

Mazria, Edward, PaAive Sota. EneAgyL Book, Rodale Press; pp. 5-13; 
302-338. 

Bennett, Robert, Sun Angte.6 6ox VZign, 6 Snowden Rd., Bala
 
Cynwyd, PA 19004;1978; pp. 27, 31, 35, 39c 47, 53.
 

Attachment IV-l-A : Magnetic Declination Chart
 

Attachment IV-l-B : Heliodon Plans
 

Attachment IV-l-C : Passive Solar Design, Interim Objective #1
 

Attachment IV-l-D : Passive Solar Design, Interim Objective #2
 

Mata2v.la Needed: Solar site selector, heliodon, sun angle calculator, 
directional compass. 

Pntocedu,e 

1. (10 minutes) Introduction: The Trainer discusses the various
 
methods to be used during the session to determine the sun's
 
location in the sky.
 

2. (40 minutes) Reading Sun Charts: The Trainer distributes a 
packet of sun charts -- one chart for each of the following north 
latitudes: 00, 80, 160, 240, 320, and that of the training site 
(see Bennett, pp. 27, 31, 35, 39, 47, and page corresponding to 
latitude of training site). Trainer also distributes the magnetic
declination chart (Attachment IV-l-A). 

http:Mata2v.la
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The discussion begins with an explanation of how to find true 
south from magnetic soLth. (shown on a compass). The Trainees 
are asked to locate the training site on the magnetic declina
tor map. The declination shown (for example, 17B) is defined:
 
the reading 17E indicates that magnetic north is 170 east of
 
true north; it also means that ttae south-is: 170 east of magnetic

south. A diagram similar to that used for shade mapping (see

solar water heaters or agricultural dryers) may be sketched on a
 
chalkboard to simplify this discussiou. At a training center 
in the northern hemisphere, the southerly direction of the sun 
gives the term 'tnue south" more meaning than "t-ve north", thus 
"17E" is interpreted to read; 'true south is 110 east of mag
netic south". (A compass should be mzcae available to each 
Trainee for this exercise.) 

The Trainer then graphically describes the pathl of the sun on 
the solstices ad equinoxes, using, the sun chart for the approxi
mate latitude (that of the training site.), the solar site selec
tor, the heliodon (Attachment IV--3B), and the son angle calcu
lator. Each sun path shuld ba individually described, using

all four devices (or as many as are availahle).
 

Questions are taken. The Trainer should be :satisfied tkat the 
Trainees understand how to determine and desgribe the sun's path
at the latitude of the training site befor- going on to the next 
activity.
 

3. (30 minutes) Sun Paths at Different Latitndes: The Trainer 
explains the sun's path at various latitudes (e.g. 0, 8, 16,
24, and 320 north latitudes). Tha sun angle calculator will be 
helpful at this time and should ba used to demonstrate all lati
tudes. 

The Trainer's talk includes the- following- informAtion: 

The sun' s path on the equator (00 iat-ttude) spends half a 
year in the southern hamisphere- '. half a year in the northern. 
hemisphere. The sun alway. rises at 6 A.M. and always sets 
at 6 P.M. On the sun chart, the au,'a path appears to go off 
the chart to tne.left. at noon,. although it returns. from. the
right and sets in the.west;- The- sun: charts. are made- from a 
perspective. of looking tzwazd the south°. 'heretore., when the
sun is in the-northern hemis;aare. (March. thtrouqh, September)
it appears. to run,off the chart:. The chart has this, appearance
because it attempts to show. cacoCve space on & two-dimensional 
piece. of paper.. 

Note: The sun angl& calcuxlaor shos the sun' path on.the 
equator very well, and should- be-ued... 
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4. (25 minutes) Sun Path Assessment: The Trainer distributes a
 
copy of Attachment IV-1-C to each Trainee and explains how it is
 
to be completed, using the packet of sun angle charts (Bennett)
 
as references. The Trainer points out that each set of dates
 
and times is given for a different latittide. To ascertain that
 
there is clear understanding amon<j the group, the Trainer should
 
ask several Trainees to define azimuth and altitude.
 

5. (15 minutes) Evaluation of Sun Path Asessment Worksheets:
 
The Trainer quides a discussion oE the Trainees ' & swers on the
 
worksheets. Group members should be encouraged to give opinions
 
as to the correct or incorrect nature of the answera.
 

6. (10 minutes); The Trainer distributes Attachmant IV-1-D, and 
asks the Trainees to trace on it the winter-time sun paths to 
determine if the hypothetical site will receive sunlight for at 
least four hours pe7: day, and ideally for six or more hours per 
day.
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SESSIONJ 2 
'Passive Solar Design: Insolation
 

TiLme: 2 houre
 

'a list of energy transfer terms (e.g. BTU/

IntxiLm ObjectLv: Given 

ft2 day, Kgcal/m' hour, etc.), the Trainee will determine which ones
 

are, or could be, used as insolation terms.
 

Given hypothetical or actual (Trainee-collected)
Intexim Object ve: 
insolation meter data, the Trainee will determine the insolation 

at
 

a potential solar site to within 2% of the Trainer's calculations
 

using the same data.
 

OvexUiew: The terms "energy" and "insolation" are,defined, and then 

time is provided for Trainees to interpret, defi ie and discuss in-
Methods are presented to convert metricsolation measurement units. 


After further practice
units to English units and vice versa. 

utilizing insolation terms, the Trainees determine insolation 

rates
 

from data they have collected from their own insolation meters. 
The
 

session ends after an explanation of the importance of tilt in 
solar
 

collector design,. and the greenhouse effect of a glazed collector.
 

S,,gge,6td Re.saLroc
 

Mazria, Edward, The Pa 4ve.SotaJ Enexgq Book, Rodale Press,
 

pp. 14-27.
 

What is a Calorie?
Attachment IV-2-E : 


Energy Unit Conversion Factors
Attachment IV-2-F : 


Energy Transfer Conversion Factors
Attachment IV-2-G 


Attachment IV-2-H : Exponential Equivalents
 

Attachment IV-2-I : Approximate Available Energy from Various
 
Sources
 

Attachment IV-2-J : Passive Solar Design, Interim Objective 
#3
 

Interim Objective #4
Attachment IV-2-K : Passive Solar Design 


Variation of Day-long Insolation
Attachment IV-2-L t 


Attachment IV-2-M : Solar Radiation Reaching the Ground 

Glazing.Attachment IV-2-N : Greenhouse Effect wit-. 

Poeedu e 

1. (20 minutes) Introduction: The Trainer defines energy units-
(in-coming
calories-- (Attachments E through I) and insolation 


oto-ar radia-tion).
 

Previous W. 
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2. (10 minutes) Definition of rnsolation Terms: The Trainees
 
are asked to define insolation, using the terms "energy', area",
 
and "time". They should be guided to define insolation as:
 
the amount of solar ene.egy striking a certain area over a certain
 
period of time, or, enercm.
 

area Xc time
 

3. (10 minutes) Choice of Insolation Terms: The Trainer dis
tributes Attachments J and K, and asks the Trainees to complete
 
Attachment J onZy in 10 minutes. The Trainer may have to define
 
some terms:
 

Langley = 1 cal/cm 2 Energy unit: calorie 
Watt = joule/sec BTU
 

joule
 
watt hour
 

4. (10 minutes) Corection of Lasolation Terms: The Trainer
 
elicits from the Trainees answers and reasons for selecting 
.chosen terms. The group discusses each choice; reasons should be
 
given to substantiate either disagreement or agreement with the
 
given answers.
 

5. (30 minutes) Insolation Meters: Using data collected by the
 
Trainees from their insolation meters. (or Attachment K), the
 
Trainer demonstrates how to determine insolation Kgcal/m2 day
 
and Kgcal/m 2 hour by using the formulas given on the insolation
 
meter data collection sheet (Attachment 1-14-I). The Trainees
 
should explain any differences between various randomly placed
 
meters. Then, th.e T.-ainees complete Attachment K and correct 
their answers, in consultation with other Trainees and the Trainer.
 

6. (15 minutes) Collector Tilts and Insolation for Various Times
 
of the Year: The Trainer distributes Attachment L and discusses 
the usefulness of vax-ious tilts- to collect solar radiation at
 
different times of the year.. The Trainer should point out that
 
water heating is needed.year 'round, so solar water heaters
 
should.be tilted at the latitude._ 100. In northern latitudes, 
space, heating is needed during- the winter monthE, so vertical 
south-facing glass works well. The collector tilt should be such 
that it collects the maximum amount of solar radiation at the
 
time of year when solex heat is. needed. 

7. (25 minutes) The Nature of Sunlight and the Greenhouse.Effect:
 
The Trainer distributes,Attachments M and N and explains the nature
 
of sunlight as it strikes the earth. Then,the greenhouse effect 
of a glazed solar collector isz described: short wavelength solar
 
radiation (light) passes through the glazing, strikes the ab
sorbing surface, turns into-longwave radiation (heat) and is
 
trapped by the glazing.
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SESSION 3
 
Introduction to.Solar Water Heating: Determining Hot Water Demand
 

Tme: 2 hours 

Intim Objective: Given a hot water source., two small calibrated
 
containers, a thez'mometer, and a data collection sheet, the Trainee
 
will determine the average daily volume and the maximum average
 
temperature requirement for a hypothetical family of six with the
 
following hot water needs: hand washing, dish washing and rinsing,
 
bathing, and other uses.
 

Ovexview: After an introductory talk by the Trainer on passive 
solar water heating and its application in development projects, 
the Trainees measuro hot water usage by performing various activities 
which commonly require hot water in an average U.S. household. 
Reports and discussion of the findings will occur in Se6zion 7. 

Suggeted Rehou'rd.e 

"Water Boiling in a Peruvian Town", Edward Willin in Heatth, 
Catwue, 'nd Comm'n..ty' ed. by B. Paul; NY: Russell.Sage Founda
tion, 1955; pp. 71-103. 

Attachment IV-3-O : Data Collection Sheet
 

Matexidtz Needed: Hot water, small calibrated containers, thermo
meter.
 

PMoeeduiAe 

1. (1.0 minutes) The Trainer gives an introductory talk about
 
theapplication of passive solar water heating as a potential
 
renewable energy source in developing countries. The following
 
may be used as an example:
 

The utilization of simple.solar devices can be instrumental
 
in reducing dependence upon increasingly expensive fossil fuels
 
and limited forest resources. Often, innovative solar appli
cations are suitable where other energy sources are scarse
 or cost prohibitive. 
The sun's energy can be harnessed 
for many purposes, Licluding water purification and heating, 
food drying, cooking, and home heating.. Although some types 
of solar systems require comparatively sophisticated and 
.expensive materials that preclude:their wide use in develop
ingcountries, there are many low-cost, locally appropriate 
ways of creatively utilizing solar power to satisfy indivi
dual and community needs. 

Solar heating devices can provide-plentiful, inexpensive hot
 
water for washing, bathing, and water purification. When 
high temperatures or boiling is a requirement, less additional 
fuel is necessary to raise the temperature of water pre
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water encouragee hygiene, facilitates food preparation, and 
assists in tha distillation of water. Simple 3olar devices 
can be adapted to a variety of scales and specifications 
to meet the diverse needs of famiir*, schools, healti 
clinics, and. other community services. 

It is important to.note that while our culture places a great
 
deal of importance on the availability of plentiful hot water
 
for washing and 'bahing,not all people view watex - either
 
hot or cold - in quite the same way. Water, a basic compo
nent of life support systems, is often intrinsically in-,,

volved wtith traditional health systems and local customs. For 
example, in some places, bathing in cold water is considered 
health-giving, the uses of hot water are restricted, ard 
boiled water may be perceived as. serving only medicinal pur
poses (see- Wellin; Goldman). Water may be viewed as & 
source of power, or disease (often a perception shared by
"western" health workers). It should be noted that the ideal
 
water temperature for bathing, washing or consumption is
 
a culturally defined concept: lukewarm in one culture may
 
be comfortably hot in anothor. We must remembex that others
 
may not respond to the introduction ot a water heater with 
the same enthusiaom that we feel about utilizing the sun's 
energy to provide technological.innovation. Consequently,
it is crucial to examine and consider the cultural implica
tions of solar water heating if the application of a new 
technology is to be really appropriate. 

In this training program two solar water heaters have- been
 
included: the breadbox and the flat plate collector. The. 
breadbox is representative of a.variety of direct gain systems
which can be easily understood and adapted to many latitudinal 
and climatic situaations. It consists of a- water tank con
tained within an. insulated box with two or- more transparent 
sides. Insulated doors are kept. closed at night. to prevent
heat losE and opened-during the day to.serve as solar re
flectors to enhance solar collection. A simple, low-cost 
water heating and storage system., thie breadbox provides, low 
temperature hot water demands such as for residential applica
tions.
 

O.pt.iona2 F.a.t PZ.e. Ca.... x.w 

The flat plate solar collector, although more complex to 
construct than the: breadbox,. operates-Lmore efficiently, able
 
to produce hot water in: the: medium to high temperature range 
(up to 1900F, 8.7 It basically consists of a: grid of
0C). 

tubing fastened.to a sheet metal absorption plate; the inlet 
being: connected to. the bottom of-a storage. tank and the out-' 
let to the top'. The-system-.s operation is based on the 
principle of thermosiphon: as.the water in the tubing grid
 
heats., it flows by natutal convection to the higher level of
 
the storage tank and the cold water returns from the-bottom
 
to complete the circulation. More costly than the breadbox
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due to the additional tools, materials, 
and higher construc

tion skill level required, the flat 
plate collector is best
 

suited to situations which demand higher 
hot water tempera

in community health facilities, schools, 
and
 

tures such as 

small industry.
 

2. (5minutes) The Trainer describes 
the session, explaining
 

the procedure of measuring water temperature 
and volume, and
 

distributes the hot water volume an. 
temperature data collec

tion sheet (Attachment IV-3-O).
 

as well as time to record
 
3. (45 minutes durina the session; 
 The
 
data after the session) CollectiOfof.Hot Water Data: 


Trainees form four groups, based on 
the areas of water usage
 

to be studied: hand-washing, bathing, 
dish washing, and clothes
 

washing. Each group is to:
 

temperature of water
 
Predict the frequency, quantity 'and 
needed for the particular use. (Trainees should poll members 

in their group to determine an accurate 
prediction.)
 

Devise a methodology for quantitatively 
testing the predic

tions.
 

Repeat-each use enough times t6.0ascertain 
the minimum and
 

maximum volume and temperature acceptable 
to group members.
 

Record all data on the sheet provided 
(Attachment IV-3-O).
 

To perform the calculations on the 
data collection sheet, the
 

group should first determine the average 
number of times for
 

each hot water use in a family of six. 
By multiplying this
 

number by the average volume, and adding 
all of the products, a 

total volume of hot water per average 
day will be obtained. 

Such data will be used later for sizing 
a passive solar water 

Results of the experiments will be reported 
during


heater. -
Se ,6,o 7: 
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SESSION 4 
Passive Solar Design: Heat Transfer
 

Tm e: 2.hours 

Intexim Obj.t ive: -Th Trainee will analyze and compare the types of 
heat transfer (conduction, convection, radiation) in various materials 
and the implications for passive solar design. 

Ovetview: Based on previous eA-periences, the Trainees define types
of heat transfer and usa their definitions to devise experiments to 
analyze the properties of various materials as they are heated and 
cooled. 8a4sed on this informntion they describe the patterns of 
heat transfer that take place in a simple solar water heater and 
give suggeLstions as to how the infoxmation derived from the exercise 
can be utilized to improve the design of passive solar devices.
 

Sagge~ted WoMAU4: 

Anderson, Bruce, Tke Soa. Home. gook., 1976, II.H.:Cheshire Books, 
pp. 62-74 

Ma~ria, Edward, Pa 4 ve SoaA Ene.4gq Book, Rodale Press, pp. 
5-20; 28-43.
 

Takk Analysis: Flat Plate Collector, page 493.
 

Task Analysis: Solar Agricultural Dryer, page 619. 

Mat.e.a.4 Needed: Heat source (burner at low heat), thermometer,
various materials of cast iron, aluminum, copper, stone, insulation, 
newspaper, water, wood, adobe. 

PMcedur. 

1. (5 minutes) The Trainer gives an explanation of the session's 
activities. 

2. (15 minutes) Based upon their previous experiences, the Trainees 
(in groups of 4-5), give examples of heat transfer by conduction,

convection, and radiation. A recorder is named, and the group 
develops and writer working definitions of the terms, to be pre
sented to the rest of the groups. 

3. (10 minutes) Individual group's definitions and examples of
 
conduction, convection, and radiation are presented and compared.
 

4. (1 hour) The Trainees devise and conduct experiments to demon
strate the physical effects of heat transfer. They are instructed
 
to use a constant heat source (e.g. a cast iron pan over a low
 
burning flame), a thermometer, and various materials (e.g. wood,
 
rocks, water, air, adobe, newspaper, cloth).
 

Observations should be recorded. They will provide the basis
 
for a later discussion on the heat transfer &'operties of various
 

Previous Pczcre Blank 
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materials and the implications for low-cost design of solar
 
devices. 

5. (10 minutes) The Trainer explains the principles of heat
 
transference, using the thermosyphon flat plate solar water heater
 
as a demonstration model (if one is unavailable, use the draw
ing showing the flat plate collector in the Task Analysis.) 

Radiation from the sun, an light energy, passes through the 
collector glazing, strikes the absorber plate, and turns into 
heat energy. Some of this heat is xe-aadtated to the relatively
cooler glazing, .onde,, through the glazing and is conuvected 
away by natural or induced air movement. 

The heat energy in the absorber plate conducts through the fin 
and into the tubing, whore it is convected away by the heat 
transfer fluid (usually water) to the storage tank. 

The lines between the collector and the storage tank must be 
well insulated or the convection fluid (water) will warm 
the pipe and heat can be conuected and ae-'.adated away. The 
storage tank should be insulated for the same reasor. 

6. (10 minutes) Several Trainees are asked to describe and dis
cuss the heat transfers occurring in either a direct-gain or 
solar water heater, or in a solar agricultural dryer that the 
Trainer has sketched on the board or on newsprint. (See th* Task
 
Analysis for Flat Plate Collector and Solar Aricultural Dryers.) 

7. (15 minutes) The Trainer 3ketches various successful direct
gain solar water heaters (see S-ggted Re~ouacu, Se..66on 11),.
zind asks the Trainees for suggestions. The Trainees should be 
encouraged to sketch and describe & possible system., and share 
their ideas with the entire group. 
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SESSIONS 5, 9, 12, IS. 
First Aid
 

Time: 7 to 8 hours (divided into four sessions)
 

objective: In a situation that simulates or describes injuries or
 

illness, the Trainee will take or o=tline appropriate action, in

cluding first aid measures that are in accordance with American Red
 

Cross guidelines, consistent with the philosophy of causing no harm
 

to the injured or ill person, and wit-hin the cultural constraints
 
of a foreign country.
 

OveAuiew: Through a series of learning experiences (filmn, lectures, 

discussions, simulations, and practical and written examinations),
 

the Trainee acquires basic first aid skills, and an understanding
 
of their appropriate use during Peace Corps Service.
 

Sug.ge ed ,ez.ou.a.ee 

The Multi-media Standard First Aid Course offered through the
 

American Red Cross provides a workbook, film, materials for
 
The local chaper of the American
demonstration-oriented sessions. 


Red Cross should be contacted for further information.
 

American National Red Cross, MaLtZ-medi Standajd Fi.t 4id 

Student Wo,'rJbooE, 1978, and StandcJxd Fiut Aid and .PV..ona. 

Safety, 1973;. Doubleday and Company.
 

Te.e iA No Vocto, Hesperian Foundation, 1977;Werner, David, Whkex 

pp. 75-106.
 

NtZe: The recommended course (covering all areas of basic emergency
 

techniques for "first response" assistance) can be adapted to various
 
It may be given as a one-day workshop, or as
training situations. 


It is recommended,
separate units over the course of several days. 

however, that the fixst aid training be given in a short time span,
 

rather than spread out over the entire training program, so that
 

learning and practical experience are intensified and reinforced. 
The
 

multi-media first aid course should be given by a qualified instructor;
 

certification is available to the Trainees.
 

Note: During each procedure, an emphasis should be placed on the poten

tial application of first-aid techniques in-another culture, within 

the existing cultural norms of modesty, sex.roles, and appropriateness
 
It is important to stress that some techniques, such
of assistance. 


as re usitation, may be construed as "godly" acts of 
restoring life;
 

if efforts fail, the rescuer may be held responsible. These issues,
 

along with questions and comments about procedures, should be dis

cussed at the end of each unit.
 

http:ez.ou.a.ee
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PiocedUaJe 

1. (20 minutes) A short talk and discussion are presented on the
 
definition of first aid, and should include the following infor
mation:
 

First aid, by definition, signifies the first response or
 
assistance that is provided or offered to a sick or injured
 
person; it does not necessarily represent long-reaching
 
medical attention, nor is it always the only course of
 
action that will be taken in cases of illness or injury.
 
There are implications of helping in another culture that 
are important to understand be.6oxe offering help,. no matter 
how well-intentioned. (The Trainer may ask for examples from 
the Trainees' experiences, or provide an illustration such
 
as the following): 

A PCV was driving the badly-dented local Peace Corps vehicle, 
and noticed a crowd of indigenous people in the: middle of 
the highway. She pulled over to the sida of tha road, walked 
over to the crowd who were standing over a still and bloody 
man. She went towards the mat, to sa if he was alive, or 
in need of first aid, but a hand reached out and grabbed 
her wrist; she was told that the man could not be touched 
until the police came; A woman was wailinq, and others in 
the crowd begarz to yell; it looked as if there had been 
drinking before the accident. Another person told the PCV 
that if she touched the man, she would be considered responsi
ble for the death, since the driver of the car that hit him 
had kept on going. The Voluhteer glanced at the dGnted,
 
lopsided Peace Corps truck and realized that, to- anyone 
coming upon the scene, it appaared that her vehicle had.been
 
damaged by hitting the- man. She quickly walked to the truck 
and drove away, shaking slightly, wondering what might have 
happened hed she remained at tke scene. 

(At this time, the Tzainer may encourage questions and some, 
discussion; however, comments should be short, and the topic 
explored again. throughout first ai& training.) 

It is important to realize that the role of the. PCV is. not one of 
"barefoot doctor" or medical professional. Nowever,- in order to 
help oneself, as well as others,, one must understand basic bodily 
functions. Otherwise, it is impossiblax ta recognize an- differen
tiate between various degreew of injury or illness. For example, 
it is necesse-oy to learn that head cuts bleed- profusely, even 
though damage may be-minim4l; that diarrhea is seldom fatal when 
proper steps are-takau, to; ehydrate the ill person; and, that 
fever and chills are a normal physiological response of the body 
to regulate itself. When the. mystery of illness and injury- are 
dispelled, it is easier to understand and provide the appropriate, 
treatment - which may- indicate- first aid, andc perhaps profeesional 
intervention. 
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Fear and panic are fairly common responses 
to medical emergencies
 

and should not be a source of shame or 
embarassment. It is not
 

expected that the PCV will become a medical 
expert. However,
 

through first aid training, one may be 
able to deal more appro

priately with an emergency situation, including 
an ability to
 

analyze the incident and make intelligent 
and careful decisions
 

that are helpful te the injured or sick 
person.
 

2. (2 hours 30 minutes) Multi-media Unit #1:
 

- Respiratory Emergencies
 

- Obstructed Airway
 

- Heart Attack and Stroke
 

- Bleeding and Wounds
 

- Shock
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SESSION- 6 
Extension / Demonstration of Technical Concepts: Thermosyphon 

TZme: 3 hours 

The Trainee will demonstrate a clear understand-Intzeim Objective: 
ing of the thermosyphon concept by means of a 

prepared extension
 

session in which technical information is adequately 
communicated to
 

a group of non-literate and/or non-technically 
oriented villagers
 

role-played by peers, and in which a variety of 
appropriate extension
 

skills are 
utilized.
 

After an introduction =oncerning methods of communicating
OveUuiew: 
with non-literate people, the concept of thermosyphon 

is presented
 

In order to develop an understanding of the printo the Trainees. 

ciples involved, they assemble and experiment 

with a small-scale
 
Then, ia order to improve extension
 model of a solar water heater. 


skills, the Trainees prepare and present short 
demonstrations to
 

graphically explain a full-scale model of a thermosyphon 
water heater.
 

The presentation serves as the basis of a discussion 
about the
 

and skills involved in the cross-cultural communication
difficulties 
of technical information. 

Suggested Resou,,e,6 

ConttZeiu.AppUed Communication in VevetopingFugelsang,Andreas, 

Hall, Edward T., Beyond CaLtuAe, N.Y.:Doubleday, 1976. 

"Solar Model Water Heater", Energy Education Project, 
1776 Uni

versity Ave., Honolulu HI 96822. 

Plans for model solar water heater
Attachment IV-6-P : 


Model flat plate collector, 4 meters of clear plastic
Mcte.Ziatz Needed: 
tubing, 6 hose clamps, 2 4-liter plastic containers, 

2-3 thermometers,
 

newsprint, hypodermic syringe, colored dyes (electric heat lamp
 

as optional heat source).
 

Pxo edu.te 

1. (15 minutes) The Trainer states the objective 
and planned
 

activities for the session, then gives a short 
talk about methods
 

technical information to non-literate people.
of communicating 
The following talk is an example:
 

"I hear, I forget
 
I see, I remember 
I do, I understand"
 

quote....Confucious
 

Traditionally, people have tran-amitted information 
through
 

Previou Page Blank 
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the spoken word., visual demonstration, and actual practice.

As community facilittors in a foreign culture, we often
 
encounter difficulties and barriers to our normal modes of
communication. In addition to an unfamiliarity with verbal
 
language, we are also faced with dif-erences in symbolic

language, or in cultural "cues". Visual forms of communi
cation, common -- and effective-- in our society, often have 
a different meaning (or none at all) to people from other 
cultures, especially if they are non-literate. 

An example that illustrates the problems,of cross-cultural
 
communication iz the story of The Tse-tse Fly:
 

An agricultural extension worker was lecturing to a 
group of cattle fa-mers. about the daigers of the tse 
tse fly. For hat purpose he had brought along a 
teaching aid which is commonly in use all over the
world, namely, a model of a tsre tee fly, about a 
half a yard or so in longth Aftor the lecture he 
was met .ith this concment from it sober member of
the audience.- "It may be true what you. say about 
this disease on cattle, b-tt it cannot concern us,
bccause the flies are not so big in our district." 

Beware of your own reac- ion to the story. If you find it 
intriguing, there is hope. But if you find it just laugh
able, you hzd better get out of the communicat'on busi
ness. (.'rom Fugelsang, p. 13.) 

In this session, we will examine- some of the problems- that
arise when an attempt is made to describe & technical concept

to informally educated, non-literate people. We- will also look 
at some possible ways of.providing appropriate-meansc to under
standing.
 

2. (15 minutes) The Traineea read Fuglesang, pp. 7-1-86.
 

3. (5 minutes) The following talk mmy be glve- tt- introduce the 
concept of thermosyphon:-

When heated or coolcd, liquids and gases change donsity:
when. heated, almost al-l expand,,. beomin- less. dense- andwhen cooled., they contract,, becoming denser. Consequently,
warm air or water rise aa cooler parts sink. Thin explains:
why heat sources are placed-underneath the objectz to.be
heated: for example-, a burner is placed below & cooking
pot, and an electric element i. located at the bottom of
 a water heater. Conversely, in cooling devices, a source.
of cold is usually located at the.top. for example, the 
freezer compartment in a refrigerator is often at the top,
and an. open-top: supermarket cooler or freezer works bedause 
there is a "pool" off cool, dense.air that remaina despite

the open top. 
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In a closed thermosyphon system, the warmer, less dense
 

liquid or air rises, and the cooler portion sinks; a thermal
 

circulation results, and allows the heat to be utilized,
 

or stored at the top of the system. Alt'ough the concept
 

seems simple, it may be dif2icult to cormunicate to others
 

in another culture, especially if they are not technically
 
As the as. gned
oriented, or are not formally educated. 


readings indicate. both verbal and graphic "cues" and
 

language ma-y be easily misundertood when the cormmunity facili

tator is not sufficiently aware of the local subtleties
 

and significances of words and symbols.
 

4. (50 minutes) The Trainees assemble the model solar water
 

heater, according to the plans (Attachment IV-6-P) and conduct
 

basic experiments to give them a clear understanding of thermo

syphon principles.
 

Note: It is suggested that there be at least enough models for
 

each group of 3-4 Trainees.
 

Possible experiments include:
 

Introducing dyes to the system. 

Varying the level of the water storage tank in relation to
 

the flat plate.
 

Increasing or decreasing the heat source, and recording
 

twnperature changes.
 

Constricting the water lines, or adding air to the system.
 

5. (30 minutes) The Trainees form small groups oZ 3-4 to pre

pare a demonstration of the principles of thermosyphon to a
 

group of villagers (role-played by other groups of Trainees).
 

Half the small groups should be directed to utilize only sche

matic diagrams to e:cplain the demonstration; the other groups
 

should use only the solar water heater model. The following
 

guidelines should be used in preparing the demonstration:
 

Non-technical language must be used.
 

familiar are encourrgedExamples with which riural people are 
(e.g. smoke rising, warmer water on the top of a lake, etc.)
 

The audience is invited to participate.
 

If drawings are used, they must be simple, easily understood,
 

and not dependent on culturally specific symbolism.
 

6. (1 hour) Each group gives a. drmonstratioi: to the rest of the 

Trainees, who role-play villagers.. After the presentations, there 

is an evaluation and discussion, focusing on the following
 
questions:
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Which methodology seemed to work best? Why?
 

What was the most difficult aspect of the activity?
 

How "'technical" ueed the session be?' 

Were the concepts of thermosyphon adequately expressed?
 
Would a rural villager understand the demonstration?
 

WMat other techniques could have been used t" enhance
 
the session?
 

What non-verbal forms of communication used were unique
 
to our culture?
 

What type of demonstration was the most difficult to
 
prepare? To deliver?
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SESSION 7 
Solar Water Heating: Presentation and Analysis 

of Data
 

Time: 1 hour 

ObjectivZ: Same as for SeaLon 3 

OvevLew: An analysis of the data obtained through the water 
usage 

experiments is followed by a discussion of the information 
required
 

to determine need, size and cultural compatibility 
of solar water
 

heaters.
 

Needed: Chalk, chalkboard or large sheets of newsprint, 
markers.
 

MateZaL 


Ptoaeduxe 

1. (25 minutes) On a facsimile of a data sheet (drawn 
on chalkboard
 

or newsprint), t.%e Trainer compiles data from each small group,
 

encouraging comments concerning the differences and 
similarities
 

in findings. (Average volumes and temperatures will likely be
 

similar for all groups, unless there has been a wide 
variance in
 

An examination of assumptions and calculations
assumptions.)

follows, us ng the data collected to arrive at average volumes 

and tempera.ureS of hot water needed per day. There may be a 
or 

brief discussion of the experiments, including any problems 

insights that occurred. 

2. (15 minutes) In small groups, the Trainees discuss the reasons
 

for data collection, and how it may be used for determining
 
Some points to consider are:
water heater size. 


-other areas of water usage
 
-cultural factors influencing water usage
 
-temperature variations
 
-differing water depands, both within the U.S. and various
 

countries
 

3. (20 minutes) The Trainees generate and discuss important
 

questions to be addressed before implementing a solar 
water
 

heating project in a rural comMunity. Some examples are:
 

How is water perceived in the culture? Is it a healing 
or
 

magical agent? A disease vector?
 

What are the perceptions-concerning .hotwater? Is its use
 

restricted to sick people or specific circumstances?
 

What are the bathing customs?'How often and at what time 
of
 

day do people bathe, and.in what temperature water?
 

How is body cleanliness perceived?
 

Is there prestige connected with having hot water?
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Are there beliefs that may restrict the use of certain
 
materials or colors? &,e shiny surfaces or objects the
 
source of local beliofs?
 

Do locally available insulation materials have other priority
 
uses (e.g. as food or fuel) in the community?
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SESSION 8 
Developing and Using a Sizing Formula
 

Time: 2 hour3
 

Intetm Objective: Given hot water. volume and temperature require
ments, insolation data, and incoming water temparatures, the Trainee 
will determine the number and size of tank(s), and the amount of 
glazing aperture required to theoretically satisfy the above part
meters.
 

Ove.view: The Trainees participate in the development of a sizing 
formula for a passive solar water heater, and usinj various sizing 
formulas in practical problem-solving exercises, gain expertise id 
the application of sizing principles to meet water heater specifica
tions.
 

Suggeted R.u a,.. 

Attachment IV-8-Q : How to Size a Flat Plate Collector
 

Attachment IV-8-R : How to Pressure Test a Plumbing System
 

Att.achment IV-8-S : Direct-Gain Sizing Problcms
 

Attachment IV-8-T : Flat Plate Sizing Problems
 

P0oceduite 

1. (5minutes) The Trainer introduces the session and explains
 
the procedures for the formula dovalopment. 

2. (1 hour) Foruala Dsvelopment: The followiuj terms are written 
on a chalkboard or newsprint, and are defined: 

Solar water heater glazing aperture (the area of glazing 
facing tha sun) 

Hot water volume requirement (the amount of hot water in 
any given day). 

Change in temperature (the number of degrees the water must 
be heated; or the desired water temperature, minus the in
coming water temperature). 

Insolation rate (the amount of heat, in the form of sunlight, 
falling on a given area over a given amount of time). 

Percent possible sunshine (the calculated amount of sunshine 
during a given amount of time). 

System efficiency (the amount of heat delivered from an 
energy conversion system, divided by the amount of heat 
available to that system). 
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The Trainer initiates a discussion leading to the development of
 
the collection aperture formula. Questions to be asked include:
 

If twice as much volume is. required., will the collector 
need to be larger or smaller? By how much?
 

If a greater change in temperature is required., will,the
 
collector need to be larger or smaller? By how much?
 

If the insolation rate is doubled, will the collector need 
to be larger or smaller? By how much?
 

If the system's efficiency is doubled, will the collector 
need to be larger or smaller? By how much? 

When the Trainees have answered the questions correctly, and
 
appear to understand the principles involved, the formula for 
collection aperture may be developed. The Trainer guides the
 
Trainees through the steps of establishing the formula by de
monstrating the following.-

If the collection aperature is the desired quantity to be 

found, it is placed on the left side of the equation ign: 

Collection aperture -

If the hot water requirement is doubled, then the collection 
aperture must also be doubled; and the equation looks like 
this: 

Collection aperture volume 

If the desired change in temperature is doubled,. then the 
collectiorn aperture must also be doubled; the equation will.
 
then look like this:
 

'Collection aperture volume x' change in temperature 

If the insolation rate is doubled,. then the collector aperture 
must be halved; the e&:uation then reads:. 

Collection aperture.. = volume r chang6 in temperature 
inuolation
 

If the percent possible sunshine is doubled-, the collector
 
aperture must. be. halved.; the equation becomes: 

Collector aperture = volume x change in temperature 
insolation x percent possible sunshine. 
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If the efliciency of the collector system is doubled, the
 
the equation finally
collector aperture must be halved, so 


reads:
 

hot water volume requirement x change
Collector aperture = 

in...temperature
 

insolation x percent possible sunshine
 
x system efficiency
 

3. (30 minutes) The Trainer demonstrates how various numbers
 
may be used in the formula to ascertain the required collector
 
aperture:
 

For example, if a family requires 160 liters of hot water
 
per day @ 450C, and the incoming water is at 200C, the
 
insolation rate is 5500 Kgcal/ 2 per day, the possible
 
sunshine is 80%, and the system efficiency is 40%, it may
 
be shown that the above requirements can be met by a
 

.collector aperture of 2m2 

If a small calculator is available, the Trainer may ask for
 
other variables, e.g. changes in requirements, temperatures,
 
insolation rates, percentages of possible sunshine, and 

percentages
 

The formula is used as many times as necessary
of efficiency. 

for the Trainees to undtrstand the procedures.
 

4. (25 minutes) The following attachments are distributed, and
 
briefly explained: Attachments IV-8-Q, R, S, and T. Attachments
 
S and T are to be turned in at a later date.
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SESSION 9 (.See S,4ion 5) 
First Aid 

Time: 1 hour 45 minutes 

Objective and OvetvZte: See Se6.6on'5 

Ptocedae (from the Multi-media Standard First Aid Course, ARC) 

Multi-media Unit #2

- Poisoning 

- Burns 

- Bandaging 

- Head, Internal, and Gunshot Injuries 

Pigviolm Page Blank
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SESSZON 20 
Plumbing a Solar Water Heater
 

Time: 2 hours 

InteAim ObjeatiZ: Given an incomplete plumbing schematic showing
 

the water source, the water heater tanks, and the point 
o2 end usage,
 

the Trainee will complete the schematic, noting the size of all
 

pipes, fittings, and valves so that when complete, 
the system will
 

be properly installed at minimum cost and complexity.
 

Interim ObjectZve:. Given a situation where no pressurized 
water 

system is available and materials are extremely limited, 
the
 

Trainee will divise a plumbing system that reaches from the wuter 

source to the water heater and finally to the area of end 
usa.
 

plumbing a hot water
Oveut ew: The Trainees discuss the process og 
system and examine a variety of plumbing fittings, both of manu-

The Trainees complete and then
factured and alternative design. 

discuss the plumbing schematic for a pressurized water system. 

Next
 

they devise a plan for connecting a non-preSsurized system, dis
limited plumbing materials and

cussing the problems involved with 
water resources.
 

Sugge.bite d Ra.ouxce 

Home Book, pp. 209-226.Anderson, Bruce, The. SoZoa. 

Volunteers in Technical Assistance,ViZttge Teahnotogy Handbook, 
Mt. Rainier, MD; pp. 86-91.
 

Sotat WateA Heatet Pla"Burton, John, PaA4ive 

Plumbing Schematic Worksheet
Attachment IV-10-U : 


of plumbing supplies, including valves,
Mazteia6 Needed: A variety 
pipes, clamps, and other fittings for galvanized, PVC, and 

copper
 

plumbing; alternative materials for water transport may include
 

bamboo, wooden or metal troughs, and various connectors and 
sealers
 

(see. "ZUage TehnoogJ Handbook, np. 86-91). 

1. (5 minutes) The Trainer distribues the plumbing schematic
 

(Attackylent IV-10-U) and explains the procedure for its com

pletion (see InteAZr objeet.,ve,). 

2. (15 minutes) The sample pipe fittings and alternative
 
materials are passed around; then the Trainees discuss the
 

possible uses for them, keeping in mind the need to conserve
 
materials to limit cost and complexity of the plumbing system.
 

3. (30 minutes) Groups of 3-4 Trainees complete the plumbing
 
schematics, making sure to include all needed parts, and still 

th system to a minimum.keeping the cost of 

Proe "Bous c Jm 
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4. (20 minutes) Each schematic is presented to the larger 
group for evaluation. The Traineea are asked to make sugges
tions as to how they would simplify the system, or include
 
additional components.
 

5. (30 minutes) The Trainees return to their groups to devise
 
another pJ1mbing scheme based on the following information 
(Note- this plan should be drawn on large-size newsprint)-

End use - shower 

Type of heater - breadbox 

Water source-- a stream running 50 meters away and at a 
higher level
 

Available materials - bamboo, wood, rags, rubber
 

6. (20 minutes) The larger group evaluate. the plumbing scheme 

considering the following points.
 

Are the fittings properly placed? 

Are the lines as short as possible?
 

Does the system have drain-down capabilities? 

Is the system pressurized? Can it realistically withstand
 
pressure? 

Are there viable alternatives-to these systems?
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SESSION 11
 
Water Heater Design:' Group Problem Solving and Consensus Decision
 

Making
 

Time: 4 hours
 

The Trainee will design a low-cost, passive solar
Inte.im Objective: 

water heater to meet specified operational and size requirements.
 

OvezviZew: Following a review of the problem solving model, OFPISA,
 When they
the participants brainstorm solar water heater designs. 

agree, by consensus, on a design, they draw final plans and compile
 

a complete list of necessary materials. The session ends with an
 

evaluation of the process of problem solving and group dynamics.
 

Sugge.6ted Ruotrcze 

"Breadbox Designs", Jeff Reiss and David Bainbridge, Atendtzatve
 
Souee6 oJ Ene'Lgy, October 1978, pp. 16-21; 46-47.
 

Sznttay: Vezign and Vevzeopment o6a P.64ve SodaX Watex Heatex, 
Report, Jonathan Hammond, Living Systems, Winters, CA.
 

"Breadbox Plans, Steve Baer, Zomeworks Corp. New Mexico.
 

Pot0ed.te 

1. (15 minutes) The Trainer briefly outlines the activities and
 

reviews the problem solving model, OFPISA (see Pkaze I, Su ion 12),
 

2. (30 minutes) The Traineeb divide into 3-4 person construction
 
groups (preferably according to region or country assignment).
 
The groups devise hypothetical situations in which they, as
 

Peace Corps Volunteers, might be constructing a jolar water
 
heater. 3ased upon the latitude of the training site, they will
 

determine•
 

-hot water volume needed and temperature change requirements
 
-insolation
 
-percent possible sunshine
 
-type of water source
 
-system efficiency
 
-end usage
 

3. (1 hour) The Trainer hands out a variety of simple solar water
 

heater drawings and plans as examples (see gge6ted te.6outel).
 
Each group brainstorms as many solar water heater configurations
 
as possible that meet the pre-determined requirements of water
 
quantity and temperature. Variations in the desigr may include:
 

-materials
 
-shape, volume, and number of tanks
 
-size and shape of box
 
-quantity and type of insulation material
 

http:Pot0ed.te


420
 

-reflectors
 
-plumbing schemes:
 

The idea is to generate many and different designs,. each on a
 
separate piece of paper for review.
 

4. (30 minutes) The Trainees select,. by consensus,. the best de
sign or the best design components to be used for the heater
 
they will build. This design must be submitted to the Trainer
 
for review, acceptance, and/or modifications before performing
 
the next step. The Trainer assesses the various designs on the
 
basis-of the following criteria:
 

- design feasibility -- can it be built within 30 hours and
 
will it work efficiently?
 

- low cost 
- insulation 
- appropriate aperture size and.tilt (latitude :t 100) 
- minimum interior air space 
- adequate but simple plumbing 
- simplicity .of construction -minimal.need for high skill 

input, e~.g. metalworking
 
- minimum but adequate material usage
 
- ease of maintenance and.repair..
 

5. (1 hour) When each group has decided on a final design and it
 
has been approved, detailed, plans are drawn of the design speci
fying the dimensions of all components. Then a comprehensive
 
mater:ials list is prepared specifying the number an. size of all
 
necessary parts.
 

(As an optional exercise the available materials may be "priced" 
according to their relative cost and: availability in proposed 
Peace Corpz sites and a. limit set for the amount the Trainees may 
spend.) 

6. (30 minutes) Each group evaluates,the problem-solving- exercise,
 
using. the. following guideline3:. 

What roles did group members play (leader, observer, passive
 
or active participants, etc.):?
 

What. type of decision making- techniques; were used? Which 
worked: best? 

How could the- processv have been improved? 

Was each participant satisfied with the design? DidL they under
stand. the. f inal. design? 

What conflicts surfaced in the group? Were they resolved? How? 

7. (15 minutes) ln the larger group,. the-Trainees discusathe re
levance of this form of group decision making; in working with 
rural tnnini4.'ft 
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12, See Se6on. 5)SESSION 
First Aid
 

1 hour 45 minutes
TZme: 


Same as for Se,,Zon 5
Objective and Ove.tview: 

(from the Multi-media Standard First 
Aid Course, ARC)
 

Px0ceduLe 

Multi-media Unit #3:
 

- Eye Injuries
 

- Infection, Tetanus
 

- Splinting Fractuzes
 

- Sprains and Strains
 

- Fainting, Epilepsy
 

- Heat and Cold Ills
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SESSION 13
 
Shade Mapping and Site Selection
 

Tinie: 2 hours 

Given a compass, a protractor, and a plumb bob,
InttZin Objective: 

the Trainee will develop a shade mdp to determine 

whether a poten

tial site receives sufficient and tuobstructed sunlight 
to serve as
 

a location for a solar energy device.
 

Ouveuiew: The Trainees locate a potential solar site 
and plot a shade
 

map which graphically describes the direction and 
height of all solar
 

of thethat spot. By superimposing the monthly paths
obstructions at 
sun, it can be determined whether the site receives 

unobstructed sun

light during the main hours of insolation throughout the year. on 

the basis of this map, the Trainees decide on the suitability of a
 

particular site for the installation of a solar energy 
device.
 

SuCqqeit2.d ReuC.o.h 

Sotl. Enexgq Book, pp. 325-327.Mazria, Edward, TLe Pgaz4, 

Attachment !V-13-V : Finding Azimluth 

Finding Altitude
Attachment IV-13-W : 


Attachment IV-13-X : Plotting Azimuth and Altitude 

Proceduxe
 

Pach Trainee is given a shade map sheet, a compass,
1. (1 hour) 

6n groups oZ 2-4, each person
a protractor, and a plumb bob. 


then develops a shade map for at least one potential 
solar site,
 

by finding the azimuth and altitude of each potential 
solar
 

obstruction. 

After locating a potential solar site, each group of 
people places 

the compass on a stake, or on the ground, and rotates 
the compass 

body the correct number of degrees to find true north 
and south, 

compensating for tha 
). 
m-.gnetic declination of the training site 

(Attachment IV-l-A 

By siting across the compass face, each person 
then determines
 

the azimuth (true compass direction, in degrees) of each 
possible
 

and notes it on the data sheet.
solar obstructi-.on 


The following information should be given to facilitate 
finding
 

the altitude of each obstruction: Attach the plumb bob to the
 

center of tne protractor. Site across t1e base of the 
protractor
 

to the top i2 the obstruction from the potential location 
of the
 

solar collectoy, zmakinq sure to site from ground level (if the
 
Have another person
collector will.be located at ground level). 


in the group read the df6eAence between 900 and the plumb bob 
is the altitude of the obstruction.
lines. This dcLfeaence 

"u, Pctge Blank 

http:obstructi-.on
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By locating the point defined by the azimuth and altitude on the
 
data collection sheet, eacb obstruction is then graphed.
 

2. (30 minutes) After each obstruction has been plotted on the
 

data sheet, the sun paths should be superimposed for each month,
 
fall through spring.
 

Note: If the data sheet is made using the same scale as the aun 

cha"ts used during training, the stu paths' can be easily traced 
onto the data sheet. 

The sun paths and obstructions are examined to determine whether 
the site is potentially suitable for solar application. The
 
site is considered worthwhile if it receives :ull sun from at
 

least 10 A.M. to 2 P.M. during the: wintertime, although 6 or 
more hours of sunlight per day are olptimal.. 

On the data -. eet, the Trainees shoUd note- the suita-bility ard 
location of the assessment site.
 

3. (30 minutes) Each individuial group reports findings and con
clusions to the others, locating the assessed site crxv a map drawn 

to define and list theon the chalkboard. The Trainees are asked 
properties of a good solar site and. how it can bN easily recog
nized. The lists are collected for later evaluation, to be based 
on the criteria established in this. session.. 
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SESSION 14 
Site Preparation and Acquisition of Materials
 

Time: 4 hours
 

The Trainee will przpare a site for a solar water 
Inteim Objectiue: 
heating system, by constructing a strong, level, 

and properly oriented
 

foundation of the correct dimensions.
 

The Trainee will conduct an analysis of the source
 I1Ltexim Object ve: 
and relative availability of materials, including 

implications for
 

low-cost construction in resource-poor countries.
 

ve' iZew: This session provides the Trainees with the 
opportunity t
 

discuss and analyze the importance of using locally-appropriate
 
Before beginning the co=.struction of a foundation 

for the
 
materials. 

solar water heaters, the Trainees examine the relative 

availability
 

and cost of various imported building materials, compared to locally

made, recycled and often less-expensive supplies. 
Based on that
 

informatioa, they revise their lists of required materials 
so that
 

low-cost, appropriate supplies are used in the construction 
of each
 

device.
 

Su.ggve.ted RuoAcez 

List of locally-available and unavailable materials 
specific
 

to the training site.
 

Diagram of Foundation
Attachment IV-14-Y : 


MatZeat4 Needed: Cinderblocks, concrete footings, slab rubble,
 

bricks, or other suitable foundation material; shovels, pointed and
 

flat; level (2', 4' line, or torpedo); straight board (5"cm*x 10 cm
 
m board or equivalent);
x 2 m); string; tamp (5 cm x 10 cm x 1 


compass.
 

Ptocedu. e 

1. (5minutes) An overview of the session is.given, 
and should
 

include a brief talk concerning the importance of 
using locally

appropriate materials, and.of obtaining all necessary 
supplies
 

before beginning construction.
 

2. (1 hour) using the local materials availability 
checklist (to 

be developei by the training staff for the local training 
site), 

lists of materials (prepared in Su4-on 11), each
and individual 
work group assesses the availability and appropriateness 

of
 

construction supplies at the training site or local 
community.
 

the assessment conclusions, both the-esigns and

Based upon 
materials are revised, if necessary, in order to reduce 

cost
 
The Trainer should rewithout appreciably diminishing quality. 


view the revised materials lists, and the design modifications 
to
 

ascertain that the proposed design is still feasible.
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3. (1 hour) Using the revised materials lists, 
the groups assemble
 

the necessary construction supplies for 
the foundation and the
 

set them aside in a storage area. 
solar water heater, then 

The groups prepare the foundation for the 
4. (1 hour 40 minutes) 

f.ollowing instructions 
water heater (Attachment rV-l4-Y). The 

should be given before construction 
is hL.Iun:.
 

be buried firmlyfor the foundation should
The material used 

If the water heater box 
in the ground to prevent settling.
the foundation should be high
is made of wood, the top of 

15 cm) to discourag 
enough above the ground level (at Least 

The outside dimensions of
 termites and prevent rotting. 

the foundation should be equal to, or 

slightly smaller than
 

that of the water heater, in order to 
provide full support.
 

A string and a directional compass 
may be used to orient the
 

exactly true east-west / north-south 
sides of the foundaticn of allThe top surfaces
(see plan in Attachment IV-14-Y). 
the footings should be smooth and level, 

so that the box
 

will rest solidly on all fuur footings. This may be done 
when
 

by using the level and a straight board 
or string. 


complete, the foundation should be well 
tamped to ensure
 

its rigieity.
 

5.. (15 minutes) Site cleanup. 
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SESSION 15. (See Seion 5) 

First Aid 

Time: 1 hour 30 minutes 

Same as for Seai.on 5Objec;ive and OvexvieW: 

P0tocedwe (from the Multi-media Standard First Aid Course, A.RC) 

Multi-media Unit IV: 

- Specific EM Situations 

- Emergency Rescue 
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b. Build the wall interiors. (studs, :i3j.s. and headers) on. 
level ground, or on the insulated base, stand them up in 

place, and attach them to the base. 

Attach the exterior skin' (plastic, tarpaper and plywood,
c-. 
siding, or alternative material) to the outside of the
 

walls, covering,the er.pose4 edge of. the base to make.the
 

assembly weather-tight.
 

d. Insulate the walls carefully with available materials, 
such as straw, newspaper, fiberglass, rock wool, etc.. 

Add a continous vapor barriew: to the inside of the 
in

sulation, to effectively reduce infiltration. (In very
 

dry climates, the vapor barrier is unnecessary.) 

e.. Apply the interior skin of the box, covering the vapor
 

barrier and insulation.
 

a dark
f. Paint or weatherize the interior of the box, using 


color; the outside may be painted any color desired.
 

.g. Construct a glazing assembly from clear glass, clear, 
flat, high-quality fiberglass, or clear plastic to cover The glazingthe solar collecting window of the box. 


so.that it may be removed, sinceassembly should be built 
to- the tank(s) or pond(s).it will provide access 

1. (15 minutes) A discussion and evaluation period are 
provided.
 

lembers in each group should consider the follovaing questions:
 

- Do all members feel that they are sharing equally in the 

responsibilities?
 
- Is everyone certain about the sequence of tasks to be 

completed?
 
- Does everyone understand the reasons for and methods 

of 

performing the tasks? 
Are group members satisfied with the.group's progress?
-

4.. (3 hours 30 minutes) Constructiom: work resumes,: and- groups 
on. the enclosure.continue working 

in. con-The. sess-ion is evaluated by each group.S. (15 minuteso). 
share observations and. insights about

structioL groups, members 
The following.
the interactions and process: of working together. 


questions should be addressed:
 

What-was, the approach to problem-solving? Were problems and. 

conflicts resolved? 

feel that individual comments andDid each grour, member 

suggestions were respected by' everyone,else?'
 

6. (15 minutes) The site is, cleaned.,, and tools and materials are

stored. 
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SESSION 16. 
Construction of the Water Heater Enclosure:-Part 

I
 

Time: 6 hours
 

Given the proper tools and materials, the 
Trainee
 

inteTm ObjectvLe: 
will constrict an enclosure for a solar 

water heating system, accord

ing to the specified design requirements 
of strength, insulation
 

ability, and size.
 

GOuexvi&: The Trainees determine a suitable 
plan and sequence for
 

building the enclosure for a solar collector, 
and begin construction.
 

the session, an on-going analysis and evaluation 
of the group
 

Durirl. 

process occurs, and suggestions for improving 

cooperation and inter

action are incorporated into each group's 
work plan.
 

Hand tools and supplies as necessary for 
individual
 

MatexatA6 Needed: 

designs.
 

Paocedute 

With the Trainer's assistance, the members of 
1. (30 minutes) which they will construct 
each work group determine the sequence in 

their water heater. Although the procedures will vary according
 
as follows:
 

to t-ndividual designs, the general order 
is 


the support system and/or insulated base
 -

- the interior wall members (studs)
 
- exterior skin
 
- insulation
 
- interior skin
 
- weatherization
 
- glazing assembly
 

During this time, members of each group 
plan the way in which they
 

will work together to accomplish the enclosure 
construction in
 

the allotted 14 hours.
 
,nclosure.


2. (1 hour 15 minutes) Construction is begun on the 


Note: Since the designs used for the water 
heaters may vary, de

pending upon available materials, region 
of projL-.ted use, or
 

other factors, both this session and Suzion 
1&may vary from 

to 
the 

intendedThe task sequence that follows is 
proposed model. be adapted to individual train
ser-e.as a general guide that may 

ing programs.
 

The Trainees construct the collector 
box, using available materials
 

and tools, and.the following procedures 
as guidelines:
 

a. Construct a well-insulated, weather-tight 
base or floor
 

to support the weight of the collector 
tanks (or pond).
 

For a superior job, install a continuous 
vapor barrier
 

(with no holes; plastic works well) to the 
inside of the
 

insulation.
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SESSION 17
 
An Exercise in Assessing Community Water Needs 

and Uses
 

4 hours (and.some additional time for individual 
research
 

Time: 

and report preparation)
 

Objective: Based upon an understanding of technical information, 
and
 

using appropriate community asserssment skills, 
the Trainee will assess
 

the water requirements in one aspect of local 
community life, includ

ing implications for environmental, energy, and 
health concerns.
 

Oveview: In order to integrate technical knowledge about 
solar de

signs, water systems, and sanitation, with the 
skills necessary to
 

apply that expertise, the Trainees conduct an assessment 
of water
 

They gather data, then prepare
a local community.
needs and uses in 

a written report that includes suggestions to 

improve community water
 

systems and health status, in ways that are environmentally 
sound,
 

energy efficient, and within existing cultural 
and economic constraints.
 

The report'and the exercise are discussed in 
a later session.
 

Sugge!.6.tPd RezouAcA-6 

Attachment IV-17-Z : Guidelines for Community 
Water Needs
 

Paper, pens.
MatexiVat Needed: 

P4 ceduxe 

1. (15 minutes) An introduction to the exercise 
is presented, and
 

should include a statement and explanation of the 
objective and
 

overview.
 

2. (1 hour) Small teams of Trainees (2-4 people are best) discuss
 

aspects of community life (education, health care, 
residential,
 

and decide upon one area for study. The
 
support systems, etc.), 

methodology for data collectieLu: is decided (e.g. questionnaire,
 

and tasks are divided -p.oches),observation, ccmbination of 
among team members. The guideljsi:. (Attachment IV-17-Z) are dis

tributed and teams plan their work schedules.
 

Teams go into the community to begin
3. (2 hours 45 minutes) 

8ata collecti(At and analysis.
 

This adtivity is best assigned as the last one 
of the day,


Note: 

so that the Trainees ave able to spend as much time 

as needed in 

research and report preparation. Before beginning the data 

collection, Trainees should be told that the 
reports will be
 

handed in and discussed during Se.z6ion 22. 

Parevious Plank
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SESSION 18 
Construction of the Water Heater 

Enclosure, Part II 

Time: 8 hours 

for Se.Zion 16 
Intexm objectivZ: same as 

During the continuation of 
the collector box assembly, 

the
 

Ouvetwiew: 
Trainees are provided with 

opportunities to discuss 
and examine the
 

progress made, both on a 
technical level and as a 

functioning,
 

cooperative group.
 

Hand tools and supplies for 
individual design
 

Needed:MateLiatZ 
specifications.
 

poc.du.te 
In work groups, the Trainees 

plan the day's
 
1. (15 minutes) 

activities, includin9 job assignments and task sequences.
 

The groups continue working 
on the water
 

2. (3 hours 30 minutes) 

heater enclosure, according 

to their particular designs 
(see
 

for the general task analyses).
16
S~Zion 

3. (15 minutes) Individual group 
members evaluate their progress,
 

The following
 
and discuss the design modifications 

being made. 


questions may be used as guidelines:
 

As the construction has 
progressed, what changes 

have occurred
 

in the original design?
 

Are there any modifications 
that should be made, but cannot 

be
 

implemented due to a design 
flaw?
 

When it was noticed that 
a design change was needed, 

how was
 

the decision made?
 

Are there any other changes 
that may need to be included 

in
 

the design?
 

4. (3 hours 30 minutes) 
The construction activities 

are resumed,
 

The finished work is
 
and each group finishes an 

enclosure. 


evaluated by the Trainer 
according to the following 

assessment
 

questions:
 

the box solid and strong 
enough to hold the water 

tank?
 

Is it insulated sufficiently?
 

Has the enclosure been properly 
weatherized and sealed?
 

Will the proposed tank easily 
fit within the enclosure?
 

Is the enclosure aeutheticaZy 
pleasing?
 

http:poc.du.te
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Are the materials used appropriate for the type of device?
 

5. (15 minutes) The Trainees: evaluate the bomplated water heater 
box, icluding a consideration of the following p.int& 

Was the final product the- sam& as the- group members had 
imagined?
 

Are group members satisfied with the"work?-


How could the construction have been simplified? What should 
have been changed?
 

Were any earlier group conflicts resolved? How?
 

6. (15 minutes) The site-i. cleaned, and tools an materials are 
stored. 
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SESSION 1.9 
Water Tank Preparation
 

Time: 4 hours
 

ObjetZv: The Trainee will construct, or select, and prepare
Intex-
a water tank for a direct gain solar collector to meet design speci

fications of shape, capacity, color, strength, and pressure tolerance.
 

OvAvUiZeW: Based on information provided about various types of tanks 

potentially useful for solar water heaters, the Trainees review and, 
The tanks are prepared,
if necessary, revise the heater designs. 


tested, and the finished work assessed.
 

MatetiatA Needed: Hand tools and supplies according to the particular
 

designs; metalworking equipment. 

MLo cedate 

1. (10 minutes) A short talk is given concerning the types of
 

water tanks that are potentially useful for inclusion in a water
 

heating system. The following talk may be used:
 

Nearly any vessel that effectively holds water may conceivably
 
be used as a solar water heater, although there are differences
 

in quality. Metal tanks are consideredthe best containers
 
for breadbox heaters because they are fairly easy to adapt
 
and use. Galvanized tanks are long-lasting, quite strong,
 

non-corrosive, and usually have easily adaptable fittings
 
already attached. Unfortunately, in many countries, galvan

ized tanks are prohibitively e pensive; used tanks often
 

cost the same as new ones. Steel drums, like those used
 
for oil or chemical products, are less strong than galvanized
 
tanks, but are adequate water containers, and may serve for
 

a variety of uses. Although steel drums may be too costly
 

in some regions, they are usually relatively inexpensive,
 
reasonably plentiful, and are available in a number of sizes
 

(the most coimnon size is the 55-gallon drum). However, there
 
They
are certain disadvantages to the use of steel drums. 


will rust, although they may be rust-proofed; they may con
tain residues of toxic or otherwise dangerous materials; and
 

tJey are unable to withstand very high internal pressures,
 
Wooden barrels are
 common to many municipal water systems. 


not very suitable containers, because they are poor heat
 
conductors, and may not resist prolonged, direct sunlight.
 
Plastic-lined vessels, like those use. in the minipond design,
 
are fairly inexpensive, and are easily constructed from a
 

wooden box or a basket lined with plastic sheeting. Plastic,
 
There are occasional pinhowever, hascerf-ain drawbacks. 


holes, it degrades in the sunlight,. and it may melt at high
 
temperatures.
 

If plastic is used in the minipond system, the direct exposure 
of the.water to the sun's rays could result in a heavy growth 
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of algae in the tanks; and salt deposits could result from 
Perhaps
the constant evaporation of water from the open top. 


the most important disadvantages of plastic are its nonsomerenewable nature, and its scarcity and high price in 
regions of the world. Ferrocement or ceramic jars. are other 

They are sturdy, fairly inexpenoptions for consideration. 

sive to make, and can utilize local expertise-and materials.
 

Unless used for batch systems, however, the plumbin system 
may be difficult to adapt.
 

2. (20 minutes) The designs are reviewed, and the Trainees
 

determine if the proposed tanks are suitable for the types of
 
used, and if the plumbing scheme is feasible.enclosures to be 

Some questions for consideration are:
 

water pressure?Is the tank able to withstand the expected 

and connections)Can the tank (especially the joints, welds, 
withstand the design temperatures? 

Will the tank require much maintenance? (If metal, will it
 

rust? If plastic, will it melt or degrade in the sun?) 

Does the tank contain any toxic material?
 

Will there.be any special problem with the plumbing
 
attachments?
 

The tanks are prepared for installation,' using the
3. (3 hours) 

following guidelines:
 

rf the tank is metal, both inlet and outlet holes should be
 
made, and the plumbing fittings installed. The tank shc" ,1
 

smoke, painted a flat,. darkbe blackened with. soot or or 
color (preferably black). 

If the tank is a black, plastic lined box, the plastic should 
be closely checked for pinholes, then carefully placed in 

points: of excessivelthe box: and secured. so: that there. are no 
stress with the. added pressure of water. 

pressure. test shouldBefore final installatiom of the tank,. a 
or weak spotsbe conducted to see if there are any leaks 

(Attachment 1V-8-R: Hor* ta-Pressure Test a Plumbing Systemr)• 

assess
4. (15.minutes) With the Trainer's assistance, the Trainee-

the quality of the installation, making sure that the tank 
is 

proper., painted or blackened, an& ready for the plumbing connec

tion- ay problems encountere- in the, preparation should be dis
ges made- or suggested for incorporacussed,. as well as, design cha 

tion in future designs.. 

site is cleane and all materials and tools5. (15 minutes) The 
stored..
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SESSION 20 
Connecting the Plumbing
 

Titne: 4 hours
 

Inteim Objeetve: The Trainee will install and Secure the water tank
 
in the solar collector box, and attach all the plumbing necessary to
 
ensure efficient and trouble-free operation.
 

Oveuview: The hot water tanks are installed, the plumbing checked and
 
the entire solar water heating system assessed.
 

Sugge6,ted Reouee.A 

Attachment IV-8-R : How to Pressure Test a Plumbing System
 

Attachment IV-20-AA : Plumbing Scheme for Pressure Systems
 

Attachment !V-20-BB : Plumbing Scheme for Non-Pressure Systems
 

Matexiat Ne.ded: Plumbing tools and supplies depending upon particular
 
designs.
 

P'oclduJe 

1. (15 minutes) With the assistance of the Trainer, the Trainees
 
outline the correct procedures to install the interior and ex
terior plumbing system. The plumbing scheme should be well
 
understood before beginning installation.
 

2. (1 hour) The Trainees install the tank(s) in the box, checking 
that all inlets and outlets are accessible, and that the structure 
is rigid. 

3. (1 hour) After the water delivery system is prepared, the in
coming water lines are attached to the collector input; the output 
is connected to the end. use delivery system (the spigot, or nozzle, 
etc.). If the system is not designed to withstand high pressure, 
a shut-off valve must be placed up stream from the tank. (Attach
ments IV-20-AA and BB show several possible plumbing sphemes for 
various heater designs.) 

4. (30 minutes) The Trainees water test the system, making sure
 
that:
 

- there are no leaks
 
- the syztem can withstand pr sure
 
- the water flows properly through the system to the end use, 

according to design..
 

Note: For the closed pressure designs, the Attachment IV-8-R:
 
How to Pressure Test a Plumbing System, should be used.
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5. (l hour) All the participants, including the Trainer, assess 
the final solar water heating systa according to the following 
criteria:
 

Is the system low-coct and simply built?
 

Are all the components correctly sized, weather-proofed, and
 

plumbed?
 

Is the system oriented to true south (or true north in the
 

southern hemisphere)?
 

Does the glazing have a proper tilt?
 

Are the reflectors functional and properly aligned (if
 

applicable) ? 

6. (15 minutes) The site is cleaned and all materials and tools
 

stored.
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S-t n.t-in:.Development ,
a , Me iati~cp
ut: .. ...,.,,,. o,.....
........... 


Cultura .oK.qomen,an r '. 

in VevZeopm"enL. A Vo aitee& Titatnl g R1exo~ ap Book) 
(adapted from Women 

TZme: 2 hours 
sex 

The Trainee will examine individual 
perceptions of 


Object ve: 

role patterns; and will identify opportunities 

and barriers that in

fluence the active and full participation 
of dli people affected by
 

the develcpen3t process.
 

In order to uidexatand and articulate 
the consequences of
 

OveVuiew: 

e:ccluding or ignoring people during 

the development prcess, the
 

Trainees must first be aware ot 
various traditional 3ex role patterns
 

such roles, and then
 in this session, they exmiuneand divisions. 

identify barriers and opportunities 

facing ucmen and men in the
 

process.
develoiaen 


Sugge.6ted Re,6o.hx 

Attachment XV-21-CC : Margaret Mead'3 
r'A Comment on the Role of
 

W1omen in Agriculture"
 

Worksheet on Barriers and Opportunities
Attaclhment IV-21-DD : 


Women in 
Boserup, Este-r, and C. Liljencrantz, 

Intg4atIon o 


vetZopment, U.N.D.P.
 

MtexalZ Needed: Newsprint, markers, pens, paper, tape. 

Note: The Mead article should be 
read prior to this session.
 

PxocCeda 

1. (5 miuutes) A brief statement 
is made about the-purpose of
 

the session.
 

2. (10 minutes) A short talk is 
presented concerning the follow

ing points:
 

be aware of various factors that 
increase
 

..
It is important to !idevelop
or decrease the appropriateness 

and effectiveness.,of. .
 
one ~crucial determinant is the inclusion 
ment efforts, 


ITt i.s

afected by development effo.rts. 
exclusion Qf pep,
, 

.cf..t~a i
unfortunate, that based on inaccurate 

perceptions 


tional sex role patterns, development 
efforts have.too....Often
 

ignored the importance of active 
participat.in


exclde4 6or 

women, men, and children,_...:Hioby all p pie aeqt' d 

torically, women: have been excluded 
from the assessment.of
assis

community; needs,: project design, deliverY 
of technica.. 


Much of the'worki
 
tance, and the process of evaluation. 


-- especially work done by womeh.and.:
done in rur-al areas 

children -- is not calculated: in the GNP, e.g., 

water carry

ing, agricultural work, weaving, basketry, 
etc. Technological
 

http:assessment.of
http:participat.in
http:Re,6o.hx
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advances traditionally have been offered to men, even when.
 
it would have been more appropriate to include women. When
 

women are "moved" into the cash economy, it often signifies
 
a loss in their real (yet uncalculated) contribution to the
 

faMly and village economic system. The social system is
 

alid disrupted by technological "advances". For example,
 
as
piped water may satisfy certain needs, but ignore other, 


important, social needs that may have been met during
 
In order
gatherings at the local well or watering place. 


that development efforts and technological innovations be
 

appropriate, there must be an 	examination and understanding
 
of traditional roles, and of the barriers and opportunities 
that injilueno the active participation of all those affected 
by chgnrqe, 

(M. mtin j.:5) The Trainees divide into groups to identify and 
.	 ,ioi, c roles of women and men (and children, where relovant). 

discusses one of the following: family life; public;,'.h ' oup 	 labor and divison of jobs; technology;];.tL; education; reli:ion; 

n( healr.h. ?Ar.-:.'der should be nau.ed in each group to note 
t-lWe rolei [L V wcmnn and men (and children) int that a:rea 
o: 1ife. 

4, (15 minutes) Newspr4.-c. and 	makers are distributed to each 
to jot down insights, con:.usionsgroup, and instructions given 

atterns just identified.
or generalizations concerning 	sex role 


5. (35 minutes) oThe large group reconvenes, and a reporter from 
each group presents the findings (both role identifications and 

insights). The concluaipns are posted, and some generalizations 
.ormed. 	 Examples of possible conclusions and generalizations are:
 

- certain activities age identified as belonging to one sex 
-;___a person not of the :,e p '-he activities,}erforms 

both senise ldiscoa.fort
 
fixed C.-tcd tions l.Lit opti.:ns 

but also - tiaditions orovide stability and role mcdais, 
limit i;,dividual and. conmunity development 

- sex role parterns .'in.torcethe tendency to view the world 
as either-o-t, i.e., male ,r fernzale 

6. (20 mi,.tes) G:;oups form wi .h. 2-6 other ' oi: the same
 
sex (If that i-i %ot possible, some groups shouil: be azsic'ned to
 
c.) th, axerci.se rvom the' perspective of the opruzite sex.)
 
Worksheets ari dj4i:;ibuted (Attachment IV-2I.-MD) so that women 

as.will discuss. the barriers and opportunities they perceive 
In each crcup, pecpi.e list alonerela:ing, 	to men, and vice versa. 

women or 	men, thenat least 	6 barriers/opportunitiesavailable, to 
share their lis~s. A vecorder 1from- the ,"-oup should list on 
newsprint x slu,-ry of contpositze of the b.-ran rs a'. opportunities 

that the group members have, genezated. .. e list Snould then be 
poBtee 

http:axerci.se
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7. (30 minutes) The large group reconvenes, and examines the
 
group lists. The Trainer may facilitate the discussion by
 
listing, in three columns: shared perceptions, different rsr
ceptions, new insights. Some points that may emerge P:e:
 

Women face more barriers than men in seekir'9 to participate
 
in the development process.
 

The barriers include: not being considered in the assessment;
 
not participating in the project design or in decision-mak
ing; not receiving technical assistance.
 

Women's non-cash contributions to the economy are not
 
appreciated or calculated in the GNP.
 

Barriers to women's (and to a certain degree, men's) parti
cipation are deeply rooted in cultural and religious tradi
tions; and any effort to shift sex role patterns has a
 
great impact on all aspects of individual lives and community
 
systems.
 

Men have carried an inordinate share of the burdens, as well
 
as benefits associated with the development process.
 

During the group discussion, it should be noted that children
 
play important roles in family and community life, and that they
 
are often overlooked in development efforts. Trainees should
 
begin to examine the barriers and opportunities mentioned in
 
regard to their implications for appropriate technology extension
 
efforts.
 

Option: The Trainees may be assigned to write a paragraph or
 
prepare a discussion concerning several barriers and opportunities
 
in regard to women's, men's, or children's roles in appropriate
 
technology development projects.
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SESSION 22 
Food Preparation: Using and Assessing Solar Water Heaters
 

Time: 4 hours
 

Objectue: The Trainee will incorporate the use of a solar water 
heater in a demonstration of food preparation, and will discuss the 
relative merits and disadvantages of solar-heated water.' 

Objectiue: Using a solar water heater constructed during training, the
 
Trainee will examine and demonstrate possible uses for solar-heated
 
water during food preparation activities, including pre-heating
 
water, washing dishes and hands, and any other applications that
 
appear culturally appropriate. In addition, the Trainee will monitor
 
and assess the temperature and volume of the solar-heated water used,
 
in order to see if the heater meets established design specifications.
 

Ouetview: During this session, technical and practical expertise
 
are integrated. Reports are presented on local community water needs
 
and uses, and the discussion leads to suggested potential uses and
 
limitations for solar-heated water. Based on the ideas generated,
 
each cooking group prepares a snack, using solar-heated water, a
 
Lorena stove, and a pedal powered grinder, then demonstrates the pro
cedures used. During that time, solar water heaters are monitored 
in order to determine whether they are efficient scurces of adequate 
hot water. An assessment of the heaters-and the day's activities end
 
the session.
 

ReuouA.uISuggeh.ted 

Attachment 11-20-Q : Foods List
 

Attachment IV-22-EE : Monitoring and Assessing Solar-Heated
 
WT'ter Temperature and Volume 

Matexiat4 Needed: Solar water heaters, Lorana stoves, pedal powered 
grinders; cooking utensils, firewood, food items, thermometers. 

Procedure 

1. (10 minutes) An introductory talk is-given, presenting the acti
vities andstating the objective. An agenda should be posted.
 

2. (40 minutes) Each team turns in the report on community water
 
needs / uses assessment (6tom Se4ion 17) and a general discussion
 
follows concerning the conclusions. The Trainer should guide the
 
discussion to address the following questions:
 

What are some present and potential uses. for solar-heated
 
water in the community? 

What cultural or economic barriers might there be?
 

How could. solar-heated water improve the health status of the
 
community?
 

Previous P'we Blank 

http:ReuouA.uI
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How could women be involved in the use of solar-heated water? 

The Trainer should write the potential uses on newsprint. When
 
the other questions have been sufficiently disCoissCd, the Trainer
 
asks for suggestions as to which potential uses might be incor
porated. into food preparation activities, within the context of
 
various cultural, economic, and health,constrainta that have
 
been mentioned. Those uses are circled on the newsprint.
 

Note: During the discussion, there should be a review of the
 
cultural considerations surrounding the introduction of hot water
 
devices (see Se4.6ion 3 of this phase). Some considerations in
clude: usual bathing water temperature is often cool or cold; 
hot water use may be restricted during certain times of the day, 
after certain activities, or in specific stages of the life cycle; 
often, there are local religious or medical rules and customs 
concerning water temperature; and sometimes unequal status (one 
person owning a water heater) in a community is a source of 
problems.
 

3. (40 minutes) Groups are formed, based upon construction or 
research teams, and the food lists (Attachment II-20-Q) are dis
tributed- Group members decide on the type of snack they wish 
to prepare, following the guidelines stated in the.foad l.tst. 

The food prepared should be simple, and not require much prepara
tion or cooking time. (For example, a tea, reanut butter, and
 
crackers may be made.) Preparation should include the use of
 
solar water heaters, Lorena stoves add pedal powered grinders.
 
During this time, the monitoring experiment should also be esta
blished (Attachment IV-22-EE), and.tasks for food preparation
 
and for monitoring the water volume and temperature should be
 
divided among group members.
 

4. (2 hours) Food supplies are.gathered, and the jnacks prepared.
 
The water temperature and volume should be checked every time.
 
it is used.
 

Note: If the water heaters have not been used before,this session,
 
they should be emptied prior to this exercise so tlhat the tanks 
may be flushed out. Also, if the.water is to be used* for cooking, 
it should be ascertained that the tanks contain. na, toxiac or 
dangeroua material. 

5. (1 hour 15 minutes) Each group joins with another to share 
the snacks and to present deamonstrations of the ways in which solar
heated water has: been utilized- in,the food, preparation.; 

6. (30 minutes) All groups join to share-the conclusions of the
 
water monitoring-experiments, discuss'any problems that may have
 
arisen, and make suggestions for improving the water heating system.
 

7. (30 minutes) The assessment checklist (Attachment.II-20-R) is
 
distributed to each group and- answered. It is. collecte-d' for later
 
evaluation by the Trainer.
 

8. (15 minutes) All mlterials are stored, and the site is cleatied.
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- Interim Objective #1
 : 	Passive Solar Design 
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 : 	Passive Solar Design 
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Energy Unit Conversion Factors
: 

Energy Transfer Convezsion Factors
: 


: Exponential Equivalents
 
Approximate Available Energy from 

Various
 

Sources
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 : 	Passive Solar Design 


Passive Solar Design - Interim Objective #4
 : 
: 	Variation of Day-Long Insolation
 

: Solar Radiation Reaching the Ground
 

: Greenhouse Effect with Glazing
 

Data Collection Sheet
 
Plans for Model Solar Water Heater
: 	
How to Size a Flat Plate Collector
: 

How to Pressure Test a Plumbing 

System
 

: 

: 

: 


: 

IV-20-AA : 

: 


IV-21-CC 

IV-20-BB 


t 

IV-21-DD : 

IV-22-EE 
: 


Direct Gain Sizing Problems
 

Flat Plate Sizing Problems
 
Plumbing Schematics Worksheets
 
Finding Azimutli
 
Finding Altitude
 
Plotting Azimuth and Altitude
 

Diagram of Foundation
 
Guidelines for Community Water 

Needs / Uses
 

Assessment
 
Plumbing Scheme for Pressure Systems
Systkamsfor Non-Pressurepliumbing Scheme 
A Conmeat on the Role of Women 

in Agriculture
 

Worksheet: Barriers and Opportunities
 

Monitoring and Assessing Solar 
Heated Water
 

and VolumeTemuperature 

Build a Solar Breadbox Water Heater
 Task Analysis: 

Build a Flat Plate Collector Water 

Heater
 
Task Analysis: 


Useful Solar Formulas
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.LdI Attachment !V-1-A 

MAGNETIC DECLINATION CHART 

true North. This
 
17 E means,that magnetic North is 

170 east of 


also means that true South is 17- east of magnetic South (see below).
 

,. _ 

col 

:	 ..~ 4r-'~-~-A 	 IK 

- IVt-11 	 Use rnap to find sun ch3rt (latitude)
 
closest Io your location.
 

Cl.an of the United States, U.S.the isogonicSo~rm.: ,.drzwn from 

Djii.,men , of Commerce, Coast and Geodetic Survey, 1965.
 

Occidental has a magnetic declination 
of approximately 170 East.
 

Therefore, to Lind true South, your 
compass should look like this:
 

True South' 	 Magnetic South (needle)


/ 
True North
 

Magnetic North 


'-' 
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HELIODON PLANS
 

-December 
Dowel 

arch/September 
Read month here 

June 

June 21 Sun=ll4-Latitude aboveR 
dowel South horizon at noon 

Sept.21 Sun=990-Latitude above/ South horizon at noon 

V 
aSouth 

Dec 21 Sun=66°-Latitude above 
Horizon at noon 

North 4 - South
 

House model
 
East-West line
 

December 21 

March and September 21 

June 23. 
light
 
bulb, 

N June 21 Sunrise 
Mlarch and September 21 Sunrise 

ecember 21 SwiriSe 

June 21. Sunset -

March and Sept. W 

December 21 Sunset ' 



Passive Solar Design Interim 
objective 1
 

38
32
24
16
8
0
Latitude
Given: 
 9/30
7/24 6/17 

12/21 3/20 4/10


Date: 

9 am noon
4 pm
11 am
3 pm
10 am
Time: 


Find: Azimuth:
 

Altitude:
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Passive Solar Design Interim Object.iVe 2 

75 

70 

65 

60 

55 

50 

45 

40 Ln," 

- 35 

q3 
: 30 
.H-r4 

< 25 ct 

20 

0 

150 
14. 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280" 300 320 340 360 

North East South West North 

Solar Azimuti- *Degrees) 
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WHAT IS A CALORIE?
 

The amount of energy needed to raise the temperature of
 
one gram of water one degree celsius (centigrade).
 

The amount of heat given off when one wooden match i*
 
burned completely is equal to 252 dalories.
 



ENERGY UNIT CONVERSION FACTORS 

1-O9F-- TO MULTIPLY BY: 

BTU 

CAL 

ERG 
FT-LB8 

2.52 X 10 

1.08 X 10to 
7.78 X 102 

WATT8 2.83 X 1Or 

CAL 

BTU 

ERG 
FT-L8 

WATTS 

_ 
3.07 X 10  3 

4.e X 10 7 

3.09 

1.1t X 10 -3 

ERG 

BTU 

CAL
FT-LS.-

9.48 X 10- 1 1 

2.30 X 10-8 
7.34 X-10-8 

WATtZ 2.77 X 1O- 11 

FT-LBE 

BTU 
CAL 
ERG 

WATTS 

1.28 X 10- 3 

3.24 X 10  1 

1.36 x 

3.77 X 10 - 4 

DOi 

r 

WATTS 
BTU a. i 

"0 

ERG,, , 

FT-LB 

3.61 X 

2.2.68X 

ta0 

1O 



Energy Transfer Conversion Factors 

From To Multiply By: 

B 

ft2 r 
' T1 

mhr 
KV 
m 

2.7 

3.t54 x 10-3 

Langle a 
min. 

4.52 x 10 -n 

izeal 

M2i'f 

m 

Iv 

hr 

BTU 

192n 

Kw 
3 

min. 

BTU30171 

ft hr 

xa8.6. 

mzhr 

3.687 x 107' 

1.163 x 10-3 

CC 

1.667 x 10- 3 

x 10 

102 

2H 

rt 

rt 

I.ngleOyS 

min 

1.433 



PREFIX 


GIGA 


MEGA 


KILO 


DEKA 


DECI 


CENT! 


hILLI 


MICRO 


EXPONENTIAL EQUIVALENTS 

EXPONENTIAL NUMERICAL 
EXPRESSION EQUIVALENT 

109 1,000,000,000 
6 1000,000 

103 1,000 
101 10 
10-1 1/10 OR .1 

10-2  1/100 OR .01 ,t 
10-3 1/1000 OR .001 

106 lj.000,000 OR .000001 
rt 

Y 



APPROXIMATE AVAILABLE ENERGY 

FROM VARIOUS SOURCES 

BTU'S GCAL KGCAL 

1 KILOWATT-HOUR 3,413 860,076 860 

1 TON OF COAL 25XI07 63X10 8 63XI0 5 

1 BBL OF CRUDE OIL 

1 GALLON OF GASOLINE 

5.8X!0 6 

1.25X10 57 

1.46X10 9 

3.15X10 

1.46XI0 6 

43"15XI04 
. 

1 GALLON OF NO. 2 FUEL OIL 1.4XlO 5 3.55X107 3.55X104 

1 CUBIC FOOT OF NATURAL GAS 1,031 2.598XI08 2.598X1 2 

1 MCF NATURAL GAS 1.031X106 2.598X108 2.598X10 

1 THERM OF ANY FUEL ixio 5 7.52XI0 7 7.52X104 rt 

1 CORD OF WOOD 2X107 5.04X10 9 5.04XI06 

rt 

I 
'-4 

i
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Passive Solar Design Interim Objective 3
 

Circle which terms are or could be used Zor insolation arenvtime
 

Langlays/min
 

W/ft 2/month 

ft.lbs./square mile 

ft2/cal/minute
 

Joules/sec
 

Joulea/m
2 

Joules/m2 ea
 

BTU/ft 2day 

M£iles/NCOZ! 

BTU/in/°F
 

m2 /BTU 

'uW/cm 2 
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Attachment IV-2-K
 

Given an insolation meter 
oriented true south with 

a 15kg
 

2
 
can of water painted a flat, dark color inside 

a well-

m 2 of aperture, find the 

Kcal/m/
 
insulated shell with 01.20
 

day from the following 
data:
 

Isolation
Final temp.

Inital termp. 


oC 
2/day
.Kcal/m
 

35

20 


50
25 


50
 
30 




VARIATION OF DAY-LONG TOTAL INSOLATION THROUGHOUT THE
 
YEAR FOR SOUTH-FACING SURFACES WITH VARYING TILT ANGLES
 

(ON THE 21ST DAY OF EACH MONTH).
 

43 

*r4. 

MOIZOAL41) 

4 

w 
a8 

ft aa 

ft 

Jug Fb MaW AW Mayta Jul Aug SagOcGa~NowO 



SOLAR RADIATXON REACHING TIE GROUND 

100 

l"V 80 

HIGH ENERGY 

SHORT WAVE-
XNGTH LIGHT 

LOW ENERGY LONG WAVELENGT 
LIGHT (HEAT) 

WEu 70 

0 

'4 

EU 

60 

50 

> 

-A

40 

30 

ULTRaVIOLET 
29 

VISIBLE INFRARED DZATIW4 
FRo 1030 

SOURCE 

2.0 316 .76 

RADIATION WAVELENGTH (MICROMETERS) 10- 0 METERS) 

4 



GREENHOUSE EFFECT WITH GLAZING 

LONG WAVE
?_ )RE-RADIATION 
ovn iLOWEB CONVECTIVE 

Moving Air
 

Double A|U 

DU E- R A DIATIO N I TA N D 

INSULATIOK-11 * 
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HOT t-ATER VOLUME AND TEMPERATURES DATA COLL.ECTION SHEET 

Vohune (1iters )TemperatL're~ .
Hot 

Water 

Use minim= maximum ave'ae minimum maximum average 

Hands
 

Dish wash
 

Dish rinse
 

Body wash basin
 

Shower
 

Other 

Assumptions and calculations
 

During an average day, how many times (use fractions if necessary) will hot water be used
 

by a family of six in the U.S. for each of the following?
 

washes = litersHands: liters x 

day
wash day 


Dish: liters x washes - liters
 

wash wash day day
 

Dish: liters x washes = liters
 

rinse wash day day
 

Body: liters x washes = liters
 

wash wash day day
 
basin
 

washes = liters
Shower: liters x 

day
wash day 


= liters
Other: liters x uses 

day
use day 


TOTAL volume of hot water
 

per average day
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Attachment IV-6-P
 

PLANS FOR MODEL SOLAR WATER HEATER
 

THER3!OSIPHON WATER HEATER MODEL
 

~.... thermometer
 

hat water
storage.,-..;: •.. . 

.o ;...;~ "-~ ~ ~~~~~cl :..hct~ ~ ':~ ~ "".>..:~ '.'.water" 

. ,* . .. 
..
do ncO*l. 


';-' ..r,flexible......
....l,..... main riser 

i,..'..,
:." 


. . . ..
,..:" r .,...:..,
 

,'c ld wa"e
 
-.... ....
 

l dnsulation--rl 

c.l l-rriser
 

~headr*--

,Prey" us.ko. 

riser fin / SECTION
glazing 


Wate flow
 
" ,/" SECTION "
 

/
inulation-- bacinlag
 

PaO'e lank
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 a b t M-6 

DETAIL O TUItNG CONNECTION TO PLASTIC WATER CO.?A NERS 

plastic conainor
 

reraining ..IL,. _o sae ,.- ag i e
 

~ ~ clear filastic tubing"c%
 
3/411 polyethylene, 

DETAILS AND SECTIONS OF SOLAR COLLECTOR
 

3/4 x 3/4 x 1/2 
"{' .--...me reducing tees "= CQppr fins: 6" 
r':.,d ubingcopper --. thickness 

.00,~~1 --- 1 6 r1. Q 

22 " 

m i r
riser . ror cups
 

2" x 4"1 frame 

I" x 2" support 

glass
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HOW 	 TO SIZE A PLAT PLATE COLLECTOR 

To properly design ad const m tit01vzoa colar water heater, 
one needs to kmow the amou t of enirqgi n 	th. form ot
heated water and the axAunt of sunlig,-kht available on &n ave
day during the tie cf loast sunshIne. 

By siply, di-riding the e. elqlyired par day byr the . 
available par day por area, onc enn dtermlne the a.ea of colieetor 
apertur neded 

I 	 Ho- uach enery is 
Finds Average hot wtz-",-eru v eon T- day 

Number of people usinq hot Water pie day
 
Desired temperatura oZ hot vater
 
Incoming cold water temperatu,=
 
Density of water (weight perv-voi)
 

For example: 	 40 liters hot water per pernon day
3 people per day
45 degrees C desired hot water toalperatztre
15 degrees C incoming water temperature 
Density of water is I rg/liter 

40 liters 	 15 :) x 0 
personM x 3 people n (4515s0 

3600 	KR xX 3600 i~~v- (=o required) 

2. 	 How mach energy is amailable? 

Find: Clear day inter insolation for the desired tilt 

Percent possible sunshine 

Collector aeytam efficiency 

For examplees 	 2700 Kgcal/m 2 aay

65% possible swinhlne
 
40% systom efficiency
 

2700 	xcL x .65 x .40 =700 X I (energy available) 
m day 2 
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(P,&Ce 2)
 

3. 	 By dlviding the amount of energy requird (atep 1) by the 
amounto of energy available (stap 2) 'one can got a very good
approxi.tion of the collector apeetu ser iqitred to provide the

" desired tem-neraturoi and volum=e of water on an zvrago day durir 
the 	period of lea3t sunshine,
 

For 	example:
 

3600 K~ 
cay..__...3600 m' dal .1m
 
daya


700 XRcay
 

P day
 

2
5.1 	m of collector aperture is needed to provide 120 liters
 
of water at 450C if the inngomin water is at 150 and the
 
insolation is 27.00 Xgcal/ml day.
 

(Notice how a complex fraction - a fraction over a fractio 
can be !implified by 'inverting and multiplying". fIla note
how the units will always cross out to lea-ge Just the units 
needed: in this case, squae meters, or m .) 

4. 	Once this ratio of ape te-to-volume is found, it can bt 
used to size a collector for any size hot water tank,
assuming all of the variables rwm :n the same. 

If the system will not be asked to provide hot water' duing
the 	period of least sunhina (if, for example, there is
virtualy no sun for six months of the year), then the clear 
day summer insoation for the desiz-cd tilt and the summer 
percent possible sunshino =Lit be subatituted for tfe rtar
data used in stop 2. Summertime system efficiency is elo 
much greater than wintertime officiency because there is loss 
heat !oos in the sunmer. 

Care must 'e taken not to ask ton much of a solar collector 
system: It a systen is sized-to provide hot water In.the
 
winter, it will probably produce very.hot water in the summer,

which is potentially dangercms (scalding occrxi at vater 
temperatures of 600C).
 



How to pressure test a plumbing system
 

1. To presoure test with water onlyX
 

Cap or plue all opepings in the ejstems except two. 
Of those two, loosely cap or plug one
of them and attach a garden hose or some other water source to the other. Make sure that

the loosely capped or plugged opening i 
near the top of the eerstem.
Begin filling the system. 
When water begins to leak from the looaely capped or pluggad
opening, tighten the cap or plug so that 
no water can escape. Tnspact all Joints in the
system for leaka by luoking for obvious ones and fealing each joInt for any nign of
moistitre. Mark aWy loaky joints. 
Drain the eyatem, fix the !eaI-s sd re-teat. 

2, To pressurs test with water and compressad air3
 

Cap or plug all but one opening.near the top of the system. Fill the system with uater
using this up er 9pening. Mttach a mproesed air source to the system and compress to50 pounds per sqr are inch (3.5 Kg/cm') pressure or to the p eeuae at which the aystemwill be operating, whichever is greater. 
Tap each joint with a wooden or rubber mallet
to simulate exp anion and contraction streszes. 
Look for water leaks at each joint. Mark
all leaks, drain the system, repair the leaks and re-test.

(If a prensure g&uge is available, attach it to the system and test for 24 hours.)
 

3, To pressure teat with air onlys
 

Cap or plug all but one opening of the system. Attach the presure gauge tenter to the
remining openiAg and compress with air to 50 psi or 3.5 EWcr 
or the preema at whichtho system will be operating, whichever Is grater. Tap a.1 Joints with a woodan malletto similate expansion/contraction atreases. Listen for 3-lks. Leave the guage nn theyten or at leat 24 hours. If the guage shows AI deorsae im pressure, tharo is a 0 
ft 

leak in he system0 .Leaka can be found by applying a oap/wter solution to cch joint andwotching for bubble formations. Mark ny leaks. Releaaio tha pre urs from the aystem
fix the leaks and re-test. 

w
 

£ 



Give a the follo-iing infornatiGn, deci4e whether or not a Breadbox-type solar water heater 
would be effeotive, If ao, using the sizing formula of 80 litera of water per square 
maer of glasing apez itue, find the area of glazing needed to supply the amount of hot 
uator demire4.
 

Dtily Hot Water
 
Volum Requiremants (liter) 80 200 240 300 400
 

f0 aDesired Tempertues ( 0) 50 65 40 45 70 H 

Initial Temperature. (00) 15 20 20 15 20 

Insolation Availables (K!oaL 2300 3000 2700 2500 2250
 
n2 day)
 

H 

CH
Will a Breadbox-type 

Solar Water heater
 
be effectie? (yen/no) 

Number azA size -'o 
of tank.s 

Ape ture area (2) 

a 

it 

'-
I 
I 



Given the following data, determine the 
size of storage tank and the area of 

NOTE: There is 50% efficiency 
on the collector 

flat plate collector required: 

Hot water 
volume 
requirement: 100 I/day 30 gal/day 40 1/day 120 gal/day 

Desired hot 
water temp: 40C 1100F 55°V 140 F 

Inlet water 
tamperatire: 

0 
15°C 550F 20 C 50 F 

Insolation: 2700_KcaIa 1200 BTU2 - -t 2300 Kcal 1700 BTU day 

I2 day Ft m2 day Ft day 

Z 
Peroent 
Possible 
Sunshine: 75% 70% 65% 60% 

Size of tank: 

Area of flat 
ulate collector: 

rip 

Ct 

Or 
I 

! 
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PLUMBING SCHEMATICS WcRKSHrEET 47-7. 
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Mgntic na~ o, is 17" (magnevit torlI is 170 E 
of true Nr'i.h and true South is 17 v E ofr maglItZA C 

South. The ragne,+ic dL-clinalion of your c:u:it.ry -will 

vary). By lining up your eye, the compass and the 

obstacle, yoj can read tIhu azimuth. 

Find Azimuth oF the tree by 

reading the angle from true 

North on the compass (16Oo . 

Z
 

- .,4
 

N 

rt 

ID 

MN -
MS -

TN -
TS -

Magnetic North 

Magnetic South 

True North 
True South 

MN 
(t 

H 

a 
t. 



Site along atraiglil edge of 

protractur to top oft 

obstacle. FINDING ALTITUDE 

SAngle a is the altitude (in degrees) of the 
obstacle. Angle a can be found by subtracting 

the angle marked by the plumb bob from 900 . 

44 
I-J 

rt 

Altitude:90°-Plumb bob reading 

900-700=200 

Plumb bob 



85 
Azimuth: 1600 

80 Altitude of Obstacle: 200 

Altitude of winter sun at Azimuth 1600 is 250. There e the obstacle will not shade 

75 the potential solar site. 

70 

65 
0 

60 1-3 

55 

50 t 
45 -4 

C3 

45 303 I-n 

U 353 
PC 

U 30 

25 

- o 
20 

- ' '-3II1-4 

15 

-10 

5 

0 20 40 60 60 100 120- 140 160 180 200 220 240 260 280 300 320 340 360 

North East South West North 

; Solar Azimuth (Degrees) 
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true nor.i' DIAGRAM OF FOUoDATION 

cinder blocks, stone 

or other foundation 

material 

true 
,west 

Fx7 
/\.true east 

trule South 

Plan 

level _ 

cinder blocks, stone or 

other foundation material 

Section 
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Attachment IV-17-Z
 

GUIDELINES FOR COMMUNITY WATER NEEDS / USES ASSESSMENT
 

In teams of 2-4 people, you are to choose an aspect of community
 

(education, health care, residential, support systems; etc.),
life 

and through community assessment techniques (questionnaire,
 

interview, observation, conversation, combinations of a number of
 

methods), gather data about the water requirements and uses in
 
The data should include;
that particular area. 


- end use of the water
 
- amounts and temperatures required at the end use
 

(including who
-*disposal systems for gray and black water 

is responsible, the specific methods of disposal)
 

- description of the water system
 
- water sources and methods of storage
 
- purification systems
 
- health problems associated with the water system
 

In gathering the information, please follow these guidelines:
 

- All team members should participate actively in all phases
 

of the exercise.
 

- Information gathering should be conducted in a sensitive and
 

careful manner (always ask permission before entering a
 

place, or reading a meter; please make sure that you don't
 

prowl around or intrude).
 

- Concentrate on using appropriate communication skills:
 
respect your informants' privacy and values, listen and
 

report accurately, be patient, report facts, not what you
 
wish you had found.
 

- Limit the scope of the report, or else you may be over
narrow and focused.
whelmed: 


Your written report should include:
 

- a summary of data 
- a copy of questions asked 
- methodology used 
- resources consulted during the project 
- suggestions for improving the assessment 
- recomendations to improve existing water systems and health 

status in ways that are environmentally sound, energy
 

efficient, and within cultural and economic constraints of
 

the community.
 

The Team reports will be handed in and discussed during Sezion 22.
 



Attachment IV-20-AA479GAIN WATER HEATERSDIRECT 

Ito hot water end ust 

PLUMBING FOR A 

TWO-TANK PRESSURE 

SYSTEM 

from 

cold water sourca 

thot water end use 

PLUMBING FOR 

A THREE-TANK 

PRESSURE SYSTEM 

cold 
ater source
 

previu lank
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DIRECT GAIN WATER HEATERS 

I overflow 

hot water end use
 

PLUMBING FOR A NON-PRESSURE BATCH OR DRAIN BACK
 
SYSTEM 

overflow to end use
 

source 

PLUMBING FOR A NON-PRESSURE 
OVERFLOW SYSTEM
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Attachment IV-21-CC 

I. A Comment on 
the Role of Women 
in Agriculture 

Margaret Mead 

Two m.ior world conferences held in 1974-the U.N. Population Conference 
and L'Ie U.N. World Food Conferncs-and then the 1975 intrnrional 
W en's Yoar Confarnce itself. finally brought into "e limelglt s very 
sciaous condition of women in the world. Paiclarty In rural socieec.The 
U.N. Population Conference cl"led attention to the role played by women in 
populat:on cntrol and. to tme devastating results of remoiing women from 
agricultural producton-after tie introduction of machinery. The World Food 
Ccntarance highl d te extent to which concelrn ibout the difficult 
problems of agricultural production hi teneed to obscue tMe need .'orfar 
more =.aention :o the problems of the preservation. distribution, and nutd
tional value of food. It is to azoecvs of thie orablem of wamed in agriculture 
that a. relats-c to thesi points that I wish to draw attention In this brief 
commentary. 

The Impac! of Mechanizatlon 

Until the agricultural revolution introduced the animal-drawn plough. women 
played a crucial role in agriculture, sharing with mn the subsistence 
activities of !ood production. conzarvatfon, and distlibution. This was true In 
all ty s of societies. With the introduction of the plough. the increasing 
produc¢ vity of agriculture, and the davelopment of foods that could be stared 
for long pedcds. same men and women were reileved from dayto.-day 
preoccucation with the problems of subsistence. These innovatdoau freed the 
men from food-lathering actlvites, but they did not-as might tove been 
expected-re the womer from maintanance ac'4itlex involved with food:. 
for :nh moe= part women continued to oe bounU to he I.mm'etcld by the need 
to produce many children. tecauze so many of .her c..lren died. Whatever 
their sccial class, women could not easiy "oae this restictive role unless 
they ch e to give up child tearlng. as in the case of nuns. priestesses, and 
some women professonals-roles which normally were not as highly valued 
by society as motherhood. 

"cday. ;n tose oar's of t",wan where Pre-agriculturai-revoludon 
ondzcrns pruisll. women are still the onnccal croCucars of food. They are. 

•,rogaret Aseo is Curator ameritus of &tftnoIogy of the Amencan 
"tuSeWp7t 'r .ndLNaufralijfvry. uat rering RMsIcent now Chairman of th4e 
.2cva o' "irew1oraof t'e Amaercan A-,sOC.LLO', or Me Acvare.cemen" Of 

:ance 
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noweve'. oang cisplacea by mellirues twhslh. it is bli*hve,-, an4.men ca,' 
ooeratht., just as women wcra displca 10.0W years ri4o wMen animals 1aiso 

constoreeo trie sole provitne o men) were introduced into agnr culituo mne 
women ire being convenwi from producers of load to consumers only One 
of the conseluenCeas of bamrqg women from garticioatirg in the Oroductlon 

of food i%;a dscru ao in agricultural production. especially in those areas 
wteire te men work for wages away from the village. Wartime experi nce In 
Europe demonstrated that women were fully capable of using modem 
agricultural muchinery, but this Avidence appears to ha;e had no effect on 
society's beliefs about women. It seems clear that such beliefs are having a 
negative affect an both the women and soc:ety. Therefore. for women's and 
society's sake. a major effort should be made to bypass the archaic notion 
that machinery (as a replacement for large domestic animals) is the sole 
prerogative of men. 

Modem Marketing Techniques and the Division of Labor 

Freeing many men. but few women, from the denmands of zubsistence tended 
"".stratily societies. Over the years. decisions abouLttiq lloc~tion of food apd 

marketing. and about the allotment of ferliliers and pmtIcides for growing 
subsistencS or cash crops were transferred first from the village to the 
provincial city. then to the capital city. ard finally to the international 
marketplace. These decivions tereby increasingly became removed from the 
daiiy input of women. Aspects of the process of food production such as the 
local consumption, allcaton. or presefltion of toodstufIs. which tradition. 
ally were the provinc. women.progressively have beconme componets of 
global agricultu aWtrnsactions. Food today Is treated as a commodity in 

large-sca.p duction or as a weapon in economic negotiations. Its usarit 
the.localevel as the main means of freeing human beings fror-hunger is 
beqg-7eglected. Half a harvest may be lost In a countjy.where food Is 
'considered solely as a cash crop ind whome the tradtfontJr1orof women In 
allocating part of the crop for kc=J consumptlon is Ignored. 

The "Professionalization" of Agriculture 

The Euro-American tendency to attribute the concern with agricultural pro

duction (with fooa belore it leaves the harvest field) to men and to attribute 
the concern with food after it leaves the harvest field to women led to the 

dual assumption that scientific agriculture was a male field and scientific 
food knowledge (food preservation, nutrition, child rearing, and home man
agement) was a female field. This seemed to be a step In ine right direction 
when it first was developed In thle United-States and Initially was spread 

around the world thogh tichnical agricultural schools for males and home 
economics ,chools for females. Actually Itseffects have been disastrous. The 
historic tendsncy of ninl!s to regard theiractivities (usually e.tradomestic) as 
more important than U'-ose of females was thus aceMted when the roles 
of man and women on the farm were professionaized. Nutrition, since It was' 
considred a female field, became devalued'. in some cases. as in the United 
Stats. the whole field of home economics was devalued. Women concerned 
with improving their status reused to become home economists. Hence. 



bfore U.S. trainim- methods for ocdupations concerned with food produc
are dissemition. distribution, preservation, processing, and consumption 

this type of segregatedmated further around the world, the dangers of 
occupational training should be recognized and corrected. 

The Need for a New Ap!zroach 

What is needed are departments or schools in which all the skills related to 

food-including plant genetics, animal husbandry, veterinary skills. n..trition. 

child development, food manageme'nt. etc.-are taught without discrimine

tion to both men and women. Only in this way can there be any hope of 

including women at every level of the decision-making process and of 

restoring the concept that the primary function of food is to feed people. and 

to feed them well, not to serve as a form of national aggrandizement. 
The inclusion of women in agriculture in those countries where there 

never has been large-scale agriculture also is important. The 1974 World 

Food Conference emphasized that it is essential that all countries-especially 

tropical countries whose soil is rapidly being destroyed by modern agricul
",jral methods-make rcore use of their traditional local food sources, the 

Renewed aware.nowledge of which is very often the province of women. 
ness of the nutritional value of fruit trees is particularly important. The 

separation of women from agriculturm and the displacement of traditional 

methods of production and traditional food sources by imported machinery 

and imported cereals (which should be reserved for emergency relief and 

disasters) should be watched most carefully. Far from being discouraged 

from participating in decisions regarding crop planning, women should be 

trained further in the nutritional value of traditional crops, and their advice 

should be sought when village agricultural plans are discussed. 
Moreover. womei should be particularly concerned with what role they 

can havn in shaping decisions that affect all human beings-men. women. 

and children-not only with their own status. They slould emphasize that it is 

a great loss for everyone when women, whether professionally or experien

tially trained, are barred from participating meaningfully in the decision

making process, be it at the traditional historic locus of the household and 

village or at international deliberations about global problems. 



495 Attachment IV-21-DD
 

WORKSHEET: Barriers & Opportunities
 

instructions:
 

Please list at least six opportunities, and six barricrs facing
 
men in the development prouess. Your group should be comprised

entirely of women; however, if there are men in the group, they
 
should view the opportunities and barriers from the perspective
 
of a woman, as much as possible. Take a few minutes to fill
 
out the worksheet by yourself, then share your ideas with the
 
others in your group. When your group has finished collabora
tion and discussion, you will meet with the other groups (approx
imately 20 minutes.
 

Women's Group / Opportunities and Barriers 

Opportunities Barriers 

E-4 

o 

z 

0 

Previ us P go Blank 



486 Attachment IV-22-EE
 

MONITORING AND ASSESSING SOLAR-SEATED TMPRATURE AND VOLUME 

Each qroup should establish procedures to measure the o -ntand 
temperature of water used cach time during the food prepaaLt:orn 
activities. You will need a thermometer and a pre-mea:.u.rel1 c c 
tainer for the water, and a pen and paper to record thi dt.ta 
each time tihe water is used. 

Be sure to include the time of day the wat- was taken, the 
amount, the teirperature, and any relevant coments. 

When you have finished with all the uses rnquired (i~o., you have
 
washed dishes, cleaned the area and have recorded all the data),
 
allow the water to run in two-liter inc:rmn.nts (please save the
 
water; there will be barrels available), noting the temoraturce
 
of each two-liter amount.
 

lelot a g.aph that illustrates wa'.er quantity vs. te-uperature.
 

From the graph and the data collected, determine how much water
 
was available above the temperature itated in the heater design 
specifications.
 

Please answer the following questions:
 

Was the water heater properly sized for the voltme and tem
perature required during the activities?
 

Does the systen. provide the volume and temperature to meat
 
the design specifications?
 

If your yearly income was less than $5,000/year, would you
 
invest in this water heater? ($100/year?)
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TASK ANALYSIS 

PROJECT Build a Solar Breadbox Water Heater 

TASKS . TASK PERFORMANCE CRITERIA KNOWLEDGE SKILLSANDRALS TtAS TOOLS, }!, ELEMENTS ~~COGNITIVE .OL 

4, Deterinde insalloni See Project : Make & Accurate readings & cal- F ndii temperature dif- Insoic.Iion M Thermome-
Use an insclaion Meter culations Cerenec., calculating erwatcr- ter 

ion tinsghlatin
sutaflon, Fes-

I teners,pciint,
Make conversion between Correct aritimetic Know!edge of re!afionship gitazinwa
metric & English systems between English and ter 
or metric to English as metric uni t.s 
necessary
 

S. Size system Dtermine die size of CweT ct arithmellc Knowledge oF storage

breadbox necessary to to-glazing ratio 
'providedasired quantity &insolation rte 

itemperatura of water 

6. Prepare its Prepare founeation re. Accuraie grasp of lead] Know!edge of loacd-be ar- Rocks or con- Shovel,hoe,
system b irg capacity of ing capacities for various crete or, rake 

sp s ,pe. osport systems blocks 

Strangthen existing (Istn~c- r e to bear weight Same WameoF system Woodl, fes- Hamnmer, 

O teners sCw 

Build a platfo.m fr the "od "" 
system Same tenrs, wood saw 

preservatives 



fPROJECT : Build 

TASKS 

7. Prepa, water tank 
using drum (tark selection 
determined by water 
source delivery pressure) 

TASK ANA( 

a Solar Beadbox Wae;- Heater 

TSSTS ELMNSCIEI 
TASK ELEMENTS PERFORMANCE CRITERIA 

Plug holes . if any 

Pressure test using water No leaks 
or air 

Reduce size of large bung-hole(s) is necessary 

Locate & weld second Watertight weld 
nipple to drum if neces-
sary 


Rustproof inside of drum 
(optional depending on 
availability & cost of 
rust-proofing materials & 
replacement drums) 

Paint drum with dark, Completely covered 
flat print 

rKNOWLEDGE AND 
COGNITIVE SKILLS 

How to use pipe wrench 

Knowledge of internal 
pressure restrictions for 
various tanks 

Understanding 	of basic 
welding principles & 
correct placement, of 

second nipple
 

Use of rustprooing ma-
terici , makc sure the 
material is non-toxic! 

MATERIALS TO LS 

Pipe wrench 

Water, hose, 
plug,caps or 
compressed 
air, pipe 	 co.oD 
compound 

Pipe wrench 

Brazing or
 

Nipple 	 welding
 
torch out
fit 

Fiberglass re- Paintbrush 
sin or rust
resistant paint 

Paint 	 Paintbrush 



TASK ANALYSIS 

IPROJECT : aBuild Solar Breadbox Water Heater 

N,C CKNOWLEDGE AND 
TASKS TASK ELEMENTS P__RFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

8. Build Insulated box Measure & cut framing Framing material measured Basic carpentry skills Lumber Saw, tape
material & cut properly measure, 

construction 
square 

Fasten framing material 
to construct frame Nal Is, scruws Hammer,

fasteners in screwdriver 
general 

Weather-proof exterior Weather-tight Tarpaper, Utilityof frame glue, staples, knife, sta
plastic sheet plo gun 
or similar 

Fasten intericr skin if Insulation material even- Interior skin Some as 
necessary to hold insula- ly distributed in walls of fasteners above
tion material In place box (nails, staples 

torpaper) 
Affix exterior siding Box holds together & is Exterior Hammer,

rigid siding staple gun 
fasteners 

9. Paint interior of box Completely covered Paint Paintbrush 



TASK ANA 

IPROJECT : Build a Solar Breadbox Water Heater I 

KNOWLEDGE AND 
TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

10. Drill holes in box-to 
align with holes in water 
tank 

Holes in box aligned with 
tank when placed in box 

Drill & bit 

I !. Place tank in box & Tank is secured Stabilizing Hamimerstabilize blocks, 
nails 

12. Install system at site 

13. Plan plumbing of tank Knowledge of available 
plumbing parts & materials 

14. Install plumbing Watertight connections Fittings,pipe, Pipe wrench, 
from Inlet to tank & from pipe corn- pipe thread
tank to output pound, PVC er, hack saw, 

solvent cutter, vice 

15. Size glazing material Knowledge of different Tape mea
- I giazing materials sure, cutter

I 



TASK ANALYSIS
 

PROJECT : Build a Solar Breadbox Water Heater 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

17. Construct insulated
lid See Task 08 Se TSee Ta~sk 18 

lidi 

18. Instail lid 
Hinges, open- Sc:rewdriver, 
ing device, drillr 

latches,
weather-' wrenches 

stripping 

Overall Criterion 

System delivers hot water 
in accordance witi' the 
requirement 



IPROJECT : Build a Flat Plate 

TASK A NA(1 

Collector Solar Water Heater 

TASKS TASK ELEMENTS 
' 

YERFORMANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

I. Estimate daily hot wa-
ter demand f temperature 
requirements 

Find out number of people 
& gallons per person per 
day; desired hot water 
temperatures, incoming 
coid water temperatures 

Type of usage 

Knowledge of water usage 
per person cr per family 
demand & number of users; 
culture's temperature pre
rerence. 

Paper Pencil 

I 

2. Collect or obtain Io-
cal climate data 

Data covers all season; Knowledge of informai 
sauces of climate data 

Paper Pencil 

3. Select site Obtain sun angles for re-
qired latitude 

Perform shading calcula-

tions at several potential 
si tes 

Calculations are arith-

metlc|ly accurate 

Knowledge of design al-
ternatives fo variations 
JIn latitude 

Knowledge of sun aNlas 

& latitude 

Paper 

Sun angle 
chart, uni
verwi pro
tractor , 
compass 
Oencil 

Compare data from save-
ral sites & overall selec-

tion 

Determine water availa-

Selection is made on ba
sis of most favorable re
suits 

I 
bility & purity I 



TASK ANALYSIS 

PROJECT : Build a Flat Plate Collector Solar Water Heater 

TASKS TASK ELEMENTS PERFORIMNCE CRITERIA 
KNOWLEDGE AND
COGNITIVE SKILLS MATERIALS TOOLS 

4. Determine insolation See Project : Make & 
Use an Insola lion Meter 

Accurate readings & cal-
culations 

Finding temperature gain 
& loss, calculating in-

Paper, insol-
ation meter 

Thermome
ter, scale 

solation 

Make conversions betwee 
metric & English systems 
as necessary 

Correct arithmetic Knowledge of relationship 
betweerg BTU/. & 
rW/cm2, & CcA/cm 2 

Paper Pencil,con
version 
chart 

5. Size system Determine number of sq. 
ft. (m2 ) required to pro-

Correct arithmetic Knowledge of require-
ments & insolation & 

Paper Pencil 

vide necessary amounk 
of water at design tem

sizing calculations 

perature 

6. Prepare site Prepare support for system Accurate calculations or Weight of storage tank; Foundation Shoveiap
tests of load-bearing 
capacity of support sys-

knowledge of loac-bear-
Ing opaci ties for variuui 

material: 
rocks or con-

propriate 
tools For rat-

OR tem types of support systems crete toners, saw, 
leval,paint
brush 

Strengthen existing 
structure to bear weight 
of storage tank 

Bearing loads of support 
structure (wood, concrete 
etc.) 

Froming ma
terials, fas
tonerwood Hammer, 
preservative saw 

OR 

Build a platform/support 
For the system 



TASK A N.Ai 

PROJECT - Build a Flat Plate Collector Solar Water Heater I 
II 	 HKNOWLEDGE ANDTASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

7. Prepare storage tank Pressure test with water No leaks Know how to use pipe Tank, corn- Pipe wrench
using water tank (Water or air wrench 	 pressed air breaker bar, 
source pressure is impor- OR pressur- tools to re
tant in determing which ized waler, move insula
tank is feasible) pipe conpourI tion(screw

drivers, chi
sel,etc.), 

OR 	 air pressure
OR guage
 

8. Prepare storage tank Pug holes & clean tank Know how to use pipe 	 Drum Same as 
using drum wrench 	 above io 

Pressure test using water No leaks Knowledge of drum's Compressed 
or air pressure Iimits 	 air in;- pres

surized wa
ter; pipe 
corntpound 

Reduce size of large Reducers or 
bung-hole(s) If necessary I bushi ngs 

Locate & weld 2nd nip- Watertight weld Know where to place 2nd Nipple, welding out
pIe to drum if necessary nipple; understanding of welding rod fit; cutting 

basic welding techniques torch or 
chiselpham -) 
Mer
 



TASK A4ALYSIS 

PROJECT : Build a Flat Plate Collector Solar Water Heater 

KNOWLEDGE 	 ANDTASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 
Prepare storage tonk Rustproof (optional, do- Complete coating of rust- Use of rusiproof Rustproofer,

using drum, continued ending on availability & proof on inside of drum i.e. fiberglass 
ost of rustproofing ma- resin, or rust

terlals & repla cement resistant paint 
drums) 

9. Place tank & stabilize Stable Blocking & Tools to fas
on insulated platform fasteners 	 ten blocks to 

platform 

10. Design flat plate col-	 Transmissivity, avallabil
lector frame, plate(s), Ily, & longevity of various 
manifold, insulaton, etc, glazing materials 

11. aulld flat plate col- Measure &cut frame 	 How to build frame; basic Frame materi- Tape moo
lector carpentry skills 31 r40, Saw 

uild & assemble 2 " x 6" Tight corners Fasteners 
frame 

Affix backing to frame Tight fit (seal) 	 Fastoners, Tools for 

caulk 	 fasteners 



IAbK ANA ) 

PROJECiW: Build a Flat Plate Collector Solar Waterfleater 

KNOWLEDGE AND 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

11. Build a flat plate col-
lector, continued 

Insulate bottom half, ma-
king ture to provide sys-
tem to keep insulation fro 
sliding 

Support necessary for insu-
lation used & understand-
ing of different insulation 
materials 

Insulation As needed 
to insulate 
(i.e. stapler 

Conskruct internal frame 
to support metal sheet 

Adequate size & strength 
to support collector 

Internal frame 
material fas-
teners 

For fasten
ers 

O" 

-4 

Cut metal sheet into 
strips 

Cut tubes & affix metal 

tube to each strip 

Same lengths & widths 

Tubes not crushed; all 

same length 

-

Metal sheet 

Tubes,weld-

ing rod OR 
solder & pro-
pane flux; 
steel wool 
rags, muriatic 
acid 

Tape mea
sure, shears, 
straight 
edge 

Welding out

fit OR sol
dering out
fit; flux 
brushes, tube 
cutter, clamp
pipe thread
er & oil 

Construct manifold to ac-
cept tubes & fins/cap\ 
ends 

Manifoli cqtlets in line Tees,connec-
tors, caps, 
reducers 

Same as a
bove & pipe 
wrenches 

Fit tubes to manifold -- Watertight connections Ppe com
solder,weld, or thread pound pound 



TASK ANALYSIS
 

IPROJECT : Build a Flat Plate Collector Solar Water Heater I 
TASKS TASK ELEMENTS PERFORMANCE CRITRIA COGNITIVE SKILLS MATERIALS TOOLS 

12. Position collector In
 
frame
 

13. Mount &posilon Stable Knowledge of tilt & ori- Fasteners Appropriatecollector en.*ation to sun tools 

4 aplumbing m Minimize cost & com- Knowledge of available Paper Pencilcollector to tank &back plexity; proper slopes of plumb;ng parts & ma
each pipe run terials; position of valves, 

if necessary; knowledge 
of thermosiphon action 

15. Install plumbing be- Watertight connections Plunbing Soldering

tween tank & collector 
 from Input to tank & from parts ouhfit,pipe

tank to collector wrench out
fit 

16. Size &cut glazing Large enough to cover Glazing Tape ma
collector sure, shers, 

straight 
glass cut
ter, etc. 

17. Install glazing ma- Watertight seal remove- Caulk,glazi Tools fr 
terial S. seat able fastenrrs fasteners 



TASK ANA( 
-.- _____ I______ 

PROJECT : Build 

TASKS 

18. Plumb storage tank 
with incoming cold & 
outgoing hot water 

19. Pressure test system 

20. Build insulated stor-
age tank box 

a Flat Plate Collector Solar Water Heut-7 

KNOWLEDGE 	 ANDTASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS 

Watertight 	 \ Soldering, etc. 

Interim Criterion 

Thermosiphoning flat 
plate solar water heater 
provides the volume of 

water required at the de
sired temperature. 

Measure & cut framing Right size Know how to draw & read 
material design plans 

Fasten framing material to 
construct frame, includ-
Ing roof 

Weatherproof exterior of Box Is weatherproof Know weather design cri-
frame terla" 

MATERIALS TOOLS 

Necessary Soldering, 
pipes, tubes, etc. 
fittings, 

ivalves 

'a 

Framing ma- Measure,
 
terial saw
 

Fasteners 	 Tools re
quired for
 
fasteners 

Weatherproof- Tack hammer 
ing material staple gun 
(plastic, tar
paper) tacks 
or staples 



[ASK ANALYSIS
 

PROJECT : Build a Flat Plate Collector Solar Water Heater j 

KNOWLEDGE AND 
TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

0.Build insulated storage Position Insulation ma- Insulation material evenly! Know if material used will Insulation ma-I 

tork box, continued terial distributed in wall of box require interior sheathing terial 

Afix exterior (& Interior) Box holds together, Is Nails,staples, Staple gun, 
shw|hng to farm tight rigid, & can be tightly tacks, caulk hammer 
sel closed 

Overall Criterion o 
0 

System delivers hot water 
In accordanco with the 

requirement 
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USEFUL SOLAR FORMULAS 

Insolation (Kgcal/m2 day)- Weight (MK) xAt/day (°C/day) 
Aperture (m2 ) 

Breadbox Aper-tre (m2 ) - Volume of tanks (lJters) x m2/80.100 liters 

Platplate Aperture (m2 ) Personal use (L/person dp.y.x # of people xjAt( 0 0 
Inqolation(Kgcal/m 2 day) x %pose. sun x % effic. 

Solar Heat Gain (Kgcal/day) = Insolation (Kgcal/m2 day) x Aperture m2 ) 

x % transmission 

Conductive Heat Lose (Igcal/day) = Area (n 2 ) x time (hrs/day) xt (°C) 

R-value (m2 hr °C/Kgcal) 

Convective Heat Loss (Kgcal/day) = AIr change,,/hr x volume ( 3 ) x heat 

capauity of air (.29 Kgcal/m3°C) x time (hrs/ay) 

xtt (0c)
 

Heat Storage Volume (I) - Solar Gain (Kgcal/day) 
Deusity (Kg/L) x Heqt Cap'y (Kgcal/°C Kg) xAt(°C) 

Heat Storage Volume (m0) = Solar Gain (Egcal/day) 

Deneity (Kg/m3 ) x Heqt Cap'y (Kgcal/0C Kg) At(c 

Air Flow (m3/min) = 4 x vent area (=2 ) x VHeight (m) x A t (9C) 

Air Flow (m3 /min) = .0004 x vent area (cm2) x \ Height (m) x &t(°c) 

Vant Area (= 2 ) = hourly insolation 2 hr) x Aperture (m(Kgcal!/m 2 ) 
.01 V Height (i) x At ("F") X4t(0 ) 



PHASE V 	 SOLAR AGRICULTURAL DRYERS
 

HEALTH / NUTRITION
 

WOMEN IN DEVELOPMENT 

THE ROLE OF THE VOLUNTEER IN DEVELOPMENT 

Previous Pa Blank 

505
 



507 PHASE V 

DAY I DAV Z DAY 3 

Session 1: 
Food Preservation and 
Storage: An Overview 
of Culturdl, hlistori-

Sessi6n 5: 
Passive Solar House 
Design 

Session 9! 
Solar Agricultural 
Drye; Design: Part II 

cal, and Hcalth Pers
- pectives 

Session 2: Session 6: 
An Introduction to 
Solar Agricultural 
Dryers 

Principles of Agri
cultural Drying: 
Models 

Session 3: Session 7: 
Planning a Nutritiona 
Garden 

Development of A 
Sizing Formula 

Session 4: Session 8: 
Issues in Development 
& Diffusion of Appro-
priate Technology: 

Solar Agricultural 
Dryer Design: Part I 

Part I 

DAY 4 DAY 5 !',VAV 6. 

Session 10: 
Women and the Develop 
ment Process 

Session 13: 
House Design in Four 
Climates 

Session 15: 
Construction of the 
Solar Agricultural 
Dryer: Part III 

Session 11: Session 14: 
Site Selection and Construction of the 
Preparation Solar Agricultural 

Dryer: Part II 

Session 12: 
Materials Acquisiton 
& Construction of the 
Dryer: Part I 

*Session 16: 
Developing a Dryer 
Assessment Plan 

Previous y" e Blank
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DAY 7 	 VAY 9 

Session 17: 	 Session 21: Session 24:
 
Natural Cooling 	 Assessing Community Demonstration and
 

Readinass for Women's Evaluation of Solar
 
Involvement in Davel- Agricultural Dryers
 
opment Projects
 

Session 18: Session 22:
 
Food Supply: The Rela- Dryer Assessment and
 
tionship Between Modification, Part II:
 
Agriculture and Nutri- Data Analysis and
 
tion Reporting
 

Session 19:
 
Dryer Assessment and
 
Modifications: Part I
 

Session 23:
 
* Session 20: Issues in Development

Extension Methodolo- an4 Diffusion of
 
gies Appropriate Techno

logy: Part II
 

OVERALL TECHNICAL O8ECTIVE:
 

Given sufficient and appropriate materials, the Trainee will design,

size, construct, and install a culturally viable, solar agricultural

dryer that fulfills the following criteria: low-cost, protected

from pests and adverse weathea conditions, and capable of operating

efficiently, so that food dried for storage retains nutrients and
 
freshness.
 

The Trainee will develop and demonstrate effective extension skills
 
to adequately communicate information to informally educated people

concerning the potential uses cf solar agricultural dryers to pro
mote health, local self-reliance, and-the active participation of
 
all community members.
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SESSION 1 
An Overview of Cultural, Historical
Food Preservation and Storage: 


and Health Perspectives.
 

Time: 1 hour 45 minutes
 

The Trainee will examine and discuss traditional and new
Objective: 

methods of preserving and storing fooe' and will identify ways in
 
which technological change exerts an influence on local economic,
 
cultural and health status.
 

Oveaview: It is emphasized in this session that in order to under
stand the potantial applicability of solar agricultural dryers, it 
is necessary to gain a rer,3ective on the history and methods of 
food preservatic- and storage. The Trainees examine changes in the 
ways food traditiona.£ly have been perserved and stored throug'hout 
the world, especiaily in the U.S. As an introduction to the design, 
construction, an use of solar agricultural dryers, the Trainees
 
discuss the potential impact and appropriateness of soch techniques
 
and devices during Peace Corps service.
 

Sugge,6ted ke-6ouee.s 

Brown, Lester, By Bread Aione, Praeger Publishers, NY (prepared
 
for the Ovvrseas Development Council).
 

likiUk Book: A RuxaL 	VeueZopment Handbook Catatogue jot Papua 
New Guinea, Melanesian Council of Churches; 1977.
 

Lindblad, Carol,and L. Druben, Smatl Fatm Grain StorLage, VITA, 
1976, Mt. Rainer, MD.
 

Attachment V-i-A : 	 The Potential of Solar Agricultural Dryers 
in Developing Areas 

Matexiat Needed: Pens, paper, newsprint, markers (or chalkboard
 
and chalk).
 

Note: It is helpful 	if the Trainer is well-versed in both the tech
nical as well as the 	cultural/historical/health areas of food preser
vation and storage techniques and devices. If that is not feasible,
 
this session is easily adapted to having two Trainers participate
 
and complement one another's expertise.
 

Ptocedu~e
 

1. (15 minutes) in pairs, or small groups, the Trainees list as
 
many techniques as possible for both food preservation and storage.
 
These do not have to be explained, or fully understood; the only
 
raoquirement is that they be recognized as forms of drying or
 
preserving.
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2. (10 minutes) The large group meets, and ideas are shared and
explained. Either the Trainer or a group member may jot down acompilation of the ideas on a piece of newsprint or on chalkboard.
 

3. (20 minutes) Each group cf Trainees should select, from the

list, the methods that have changed in their lifetimes, and dis
cuss the types and consequences of the changes that they have
witnessed for e.iih technique or device. (Some examples may be: 

Drying fruits: increased availability of products, more (or
lass) use of chemical preservatives.
 

Canning: more commerically canned items, less home-canning. 

Storing vegetables: more use of chemical preservatives, freeze
drying; dehydrating. 

When the changes have been identified for a number of techniques,
the Trainee should speculate on the reasons for change. Some 
examples are:
 

- increased availability and desirability of high technology
methods and materials 

- increased availability of non-seasonal food 
- larger urban populations / rural migration to the cities 
- less time for home preservation and storage
 
- more rapid transportation and comunication systems
 
- economic growth
 
- higher crop yields
 
- increased use of preservatives and additives, as a result
 

of the growing food 'industry' 
- more sophisticated refrigeration methods
 
- perception of food as commodity, rather than food as nutrient. 

4. (15 minutes) Each group or pair reports on one or two methods,

including changes they have itnessed, and reasons for (or con
se-ences of) thse changes. The Zimilarities and differences are 
examined. 

Nole: If the Trainees come from a variety of backgrounds, or are
of different age groups, there will be a broad spectrum of ideas
 
generated.
 

The list of preservation and storage techniques and devices isconsulted, and the Trainer facilitates a short discussion of the
techniques and devices listed that are common to the U.S. and
developing countries, e.g., solar drying, silos, preservation offoods in syrup or sugar, field drying, salting, imoking. 

5. (15 minutes) A short view is presented of the history,
development and use of agricultural dryers in various parts of
the world (Attachment V-l-A). The following information is 
recommanded for inclusion: 
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In most of the world, people dry, or otherwise preserve,

their staple crops for later use. However, much of that
food is lost due to adverse weather conditions, pest

damage, and other factors, including improper or inefficient
 
methods of preservation and storage. Usually, some type
of solar drying takes place1 both in the field and after

harvest. In places 
where corn is the staple crop, it is

left on the stalk until nearly dry, and then the process

is completed by spreading the corn on mats or on 
the ground
near the house. The corn is stored for use later in the
 year, and for seeds for the next planting season. Storage
techniques often invite pests such as rodents and insects;

it is estimated that 50% of grain and corn are lost during
post-harvest handling and storage. 
During traditional drying
time, the corn is vulnerable to attack by birds, rodents,

and adverse weather. In-places where there is foot or road

traffic, the crop 3uffers additional damage from dirt and
pollutants. 
Other staple crops, such as rice and millet, are
 prone to the same types of losses and damage -- much of which

cculd be prevented through more adequate methods of drying
and storage. It should be.remembered, however, that appropriate and adequate methods include a sensitivity to cultural
 norms, and should include traditional ways, not supplant them.
 

Drying and storing crops involve much more than the technology

necessary to preserve and save them for later use: often
there is ritual, religious, and important meaning to these
 
processes, and any modification or change in device or
methods has an effect on all other aspects of preservation

and storage. 
People often give different nutritional and

health values to foods depending on the state_ of 'freshness':
 a dry grain may be acceptable where a fresh (ne is not; 
a

certain type of preservation may be good food for one member

of the family, and forbidden to another. It is important

to examine the customs surrounding preservation and storage;
in addition to the implications for health, the roles of

different members of the community must be understood. If
drying or storing food is a traditionally male or female role,
or one in which the entire family participates, new techniques and devices should incorporate such customs, not ignore

them.
 

6. (30 minutes) In groups of 4-6 
(each of the original groups
for this session may join with another), the Trainees discuss
 
the following questions:
 

How might solar dryers and new storage techniques incorporate

custom and traditional methods?
 

What are some health and nutrition implications of both in
troduced and traditional drying and storage techniques?
 

What are some advantages and drawbacks to the adoption of new
 
methods and techniques for drying and storage.
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A recorder is named in each group, and the ideas and answers are
summarized in writing; these will be discussed during Seaion 2. 
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SESSION 2
 
An Introduction to Solar Agricultural Dryers
 

Time: 2 hours 15 minutes
 

Objective: The Trainee will demonstrate an understanding of the
principles and considerations involved in solar drying, including:

cultural and health factors, optimal drying conditions, moisture
 
content 
 of food, design parameters, and site requirements.
 

OveAuZiw: The theory, design and implications of solar agricultural
dryers are discussed, in preparation for the construction of poten
tially appropriate food preservation devices.
 

Sugge.6ted RezouA.ez
 

Harris, Kenton, and C.L. Lindblad, PoAt hartvt Grain Loss

A64e6ment MethodA, League for International Food Education,

Washington, D.C.
 

Darrow, Ken, and R. Pam, Appropriate Teahnotogy Soua~ebook,

Volunteers in Asia, pp. 118-126.
 

Watt, S.B., FvLroeement Water Tan uA 
 and Theit ConAt4uAtZon, Inter
mediate Technology Publications: London, 1978, pp. 84-91.
 

A Su&euy oJ SoZa 
 Ag iuctuwt Vtye4u, Brace Research Institute,

Macdonald College of McGill University, Canada (Quebec): 1975.
 

"Storage Requirements of Vegetables and Fruits", a handout from
Otganic Gvdening Magazine, Sept. 1979, Emmaus, PA: Rodale Press,
 
p. 62.
 

Organic Gardening Staff, eds., StoaIng Up, How to P'erezve
 
Foo You Grow Natutattq, 1973, Emmaus, PA: Rodale Press.
 

Mateiatz Needed: Pens, paper, chalkboard and chalk, or newsprint
 
and markers.
 

P4oCcdute
 

1. (15 minutes) The concept of solar agricultural dryers in presented as a potentially appropriate technology. A brief outline
is given of the material to be covered during the fcllowing

technical sessions, including a review of the objectives and
 
purpose.
 

2. (15 minutes) Attachment V-1-A is reviewed, and the Trainer
facilitates a discussion of grain drying theory, and the para
meters of dryer designs.
 

3. (30 minutes) The questions for discussion (procedure 6 in
SeZhon 1) are reviewed. A recorder/reporter from each group

presents a brief summary of the group's ideas. 
 The Trainer
 

http:RezouA.ez
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facilitates a general discussion about the potential impact of
 
new preservation and storac- technology upon people in develop
ing countries. Soma points that may be considered are:
 

- Will traditional division of labor be unbalanced? 
- How will community rituals and practices surrounding 

harvest change or be disrupted? 
- Will the harvest time be different, i.e., earlier, or out 

of balance with seasons or traditional perceptions of 
correct harvesting time? 

- Will the foods, when dried, be acceptable according to the
 
criteLria of taste, textur3, color, perceived nutritional
 
value, and cultural requirements?
 

- How will health and nutrition status be improved or made 
worse by the introduction of solar agricultural dryers? 

- Will solar agricultural dryers encourage self-sufficiency 
or create a dependence on outside expertise and assistance? 

Option: After the discussion, the Traineez may be asked to write
 
a few ideas concerning the potential impact of solar agricultural 
dryers, tIen trade papers with others in the group to compare 
perceptions. 

4. (1 hour i5 minutes) Time is alloted for reading resource 
material. 
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SESSION 3
 
Planning a Nutritional Garden
 

Time: 2 hours (with additional time needed for individual work)
 

Obiectuie: Given specifications for size, location, and end use; the
 
Trainee will plan a garden plot that will provide food in at least
 
three areas of nutritional needs, and that will utilize both crops

and methods appropriate to the culture, climate, and economy of the
 
Trainee's assigned country.
 

Oue-uiZew: While overseas, it is important that PCV's maintain their
 
own good health, as well as promote ideas and methrds for local
 
well-being and self-reliance. Gardening provides an excellent re
source for both personal health maintenance and for local nutrition
 
and health demonstrations. In rural communitites, it is natural to
 
integrate health concepts with food production and technologies.

Therefo~re, this session is provided so that the Trainees may practice

planning a garden to address a number of concerns: the PCV's own
 
health; local nutritional needs; economic self-reliance in the
 
community; and appropriate uses of technology, energy, and the
 
environment.
 

Sugge6ted Re.6otce4
 

Jeavons, John, How to Grow Mote VegetabteA Than You Ever Thought
Po.6.6ible on Le Land Than You Can Imagine, 1979, Palo Alto: 
Ecology Action.
 

Rodale, Robert, ed.,The BaAia Book o6 Organic Gavdening, Emmaus,
 
PA: Rodale Publ4 cations.
 

"Polyculture Farming in the Cities", Warren Pierce in RadicaZ
 
Ag4icutute, Richard Merrill, ed., 1976, NY: Harper Colophon
 
Books, pp. 224-256.
 

"The French Intensivu System of Gardening", Steve Kaffka, and
 
"Home Gardens as a Nutrition Intervention", Y.H. Yang, in SmaV.
 
ScatZe Food Ptoduction - wori4hop proceedingA, 1976, Santa Barbara:
 
LIFE (League for International Food Education), pp. 24-31; 60-80.
 

Pacey, Arnold, GaAdening 6o& Better Nuttiton, 1978, London:
 
Oxfam and Intermediate Technology Publications.
 

Attachment V-3-B : Guidelines for Planning a Garden
 

MateZiatz Needed: Paper, pencils (optional: seeds, garden tools).
 

Procedure
 

1. (10 minuten) A brief introduction and an overview of the
 
session's purpose are given.
 



2. (20 minutes) Guidelina.for Planning a Garden (Attachment

V-3-B) iA distributed and reviewed.
 

3. (1 hour 30 minutes) Individual time is provided for Trainees 
to begin work on the exercise. They should be allowed several 
days to complete the planning, and encouraged to consult with one 
another during the process. 

Optional Exercise: If timu and space parmit, the Trainees should be
 
encouraged to plan and plant a garden at the training situ, or at a
 
nearby school or other community facility.
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Centralization and coordination of reaearch/devalopmont

(in the artas of sciawce and technology) tends tm limitinitiative and innovation on a local level; diversity of
involvement i required.
 

New forms of organization, more efficient uses of existing
resources, and more r.iid iransfer of knowledge are required
.4. addition uo tochnological development. 

2. (15 minutes) Time is alloted for read.in; 
a case study (Attach
ment V-4-C).
 

3. (5 minutes) The term "culture of the bureaucracy" is oresented
and explained (see Foster, pp. 175-190).
 

4. (20 minutes) Small qrops are formed. and a group facilitator
is named for each. The following questions are discussed in
relation to the case study previousily read.
 
Why do you think the Departmenz of Energy selented the particular town for a project site?
 

Do you think the project has been successful?
 

What does it seem that success signifies to D.O.T- in this
situation? 

In this case study, is the energy certralized or de-centralized?
 
What advantages and disadvantkqes are there for the type of 
research and development uzed in this project?
 

5. (1 hour) The Trainees form two discussion groups. t"tachmentV-4-D is distributed and the fornat is followed for reading and
discussing it. 
Each page of the study should be read and discussed in apprroximately 10-15 mnutes.
 

6. (10 minutes) The following :-aiiit3 a-.,e emphasized by the Trniner: 
- The present system of reseazch ax.d dvelopment is toogecgraghically and admiuiszratively csatralizu-d in many

Countries. 
- There is a need for local contrel (dez-ntralization) in
order to provide for cowmunity-hasz! reseacvh and development of aprvo.riate technology.
-- Central govwrnmants must support technologicai innovationan a nk.tional level to promote wide and active participation
of all cectors of the population.
- Decentralization fosters local initiative and self-reliance. 
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SESSION 5 
Pasaive Solar House Design
 

(Note: Sessions 5, 13, and 17 -- Passive Solar House Design and
 
Natural Cooling -- may be included as options. Depending upon in
dividual progress, the Trainees may wish to instead utilize these
 
periods to complete agricultural dryer construction, design modifi
cations, or assessment of the units.)
 

Time: 2 hours
 

Objectiizi: Given the necessary data concerning a passive solar house,
the Trainee will determine (to a 98% accuracy) heat gain and loss, 
and required solar heat storage volumne. 

Ov uview: In order to understand the theory of passive solar house
 
design, the Trainees examine and discuss several designs, as well ds
 
sample calculations illustrating heat gain and loss, and storage

volume. Bazed on thac experience, the Trainees then practice making
 
similar calculations for a semi-solar house, and suggest methods of
 
improving the house's energy efficiency.
 

Suggzested Res.uce s 

Mazria, Edward, Pa4zive Sotar Ene~gy Book, pp. 28-62.
 

Anderson, Bruce, The SoZar Home Book, pp. 76-113. 

Attachment V-5-E : South-facing Glass 

Attachment V-5-F : Combined Syutem 

Attachment V-5-G : Overhead Utilization 

Attachment V-5-H : Total Environmental/Solar Orientation 

Attuchrent V-5-1 : Air Collector System 

Attachment V-5-J : Warm Air Distribution from Rock Storage 

Attachment V-5-K : Solar Eeat Gain and Heat Loss 

Aleded:Mateia e Chalkboard, chalk, pencils, paper.
 

1. (10 minutes) The session is outlined, and a brief overview
 
given.
 

2. (50 minutes) Attachments V-5-E through V-5-J are distri
buted and discussed, with an emphasis on the relative advantages

and drawbacks of each passive solar design. It is recommended
 
that existing solar houses in the training area be used as examples.
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3. (40 minutes) Attachment V-S-K : Heat gain & Heat Lbss, is 
distributed and explained. Time is given for the Trainees to 
work through the calculations. 

4. (20 minutes) The calculations are discussed and corrected.
 
Any questions or misunderstandings are addressed and resolved.
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SESSION 6
 
,Principles of Agricultural Drying: Models
 

Time: 2 hours
 

InteAim Objective: Given the necessary materials to conduct simple

experiments, the Trainee will develop and demonstrate an understand
ing of the relationship of vent size, height, temperature, and
 
convective air flow in a solar chimne7 or dryer.
 

OeAviZew: Two important considerations in the design of a solar
 
agricultural dryer are the temperature and air flow, both of which can
 
be controlled by proper sizing and placement of the air vents. In
 
this session, the Trainees assemble a simple solar chimney, in which
 
they regulate the size of the vents and the height between the inlet
 
and outlet. They experiment with the model, and record the variations
 
in temperature and air flow as the vent and height factors are mani
pulated. On the-basis of their observations, the Trainees prepare
 
a simple definition which describes the relationship among the
 
variables.
 

Suggzted Resorce~z
 

Attachment V-6-L : Guidelines for Solar Chimney Experiment
 

Attachment V-6-M ,,Da a Collection Sheet
 

Mate4iaL6 Needed: (pez'group) four 60 cm sections of black stovepipe
 
(10 cm diameter) which can be interconnected; a roll of wide heavy
duty tape (duct tape); thermometers; a watch (preferably, a stopwatch);

light, airborne objects or matter e.g. feathers, down, dust parti
cles, smoke.
 

Pxo.edutr
 

1. (15 minutes) The Attachments V-6-L and V-6-M are distributed
 
and the purpose of the session is explained. Small groups of
 
-people (3-4) read and discuss the solar chimney guidelines, and
 
ascertain that all understand the procedures.
 

2. (1 hour 15 minutes) The groups devise and conduct the experi
ments according to the guidelines presented.
 

3. (30 minutes) The groups analyze their observations and data
 
from the experiments, and write a description of the inter
relationship of vent size and height to the temperature and air
 
flow in the solar chimney.
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SESS1oN 7 
Development of Sizing Formula
 

Time: 2 hours
 

Inteim Objective: Given the necessary data, the Trainee will accurate
ly determine the vent area required to provide sufficient air flow

and temperature within the food chamber of a solar agricultural dryer.
 

Ove4view: The Trainees participate in the dev:1opment of the vent
sizing formula, and practice applying it in a variety of hypothetical

situations.
 

Suggezted Resources.
 

Atta-chment V-7-N : Vent Sizing Worksheets A and B
 

MateiatA Needed: Newsprint, markers, or chalkboard and chalk,

pencils, paper.
 

Ptocedu'e
 

1. (10 minutes) An overview of the session is given, and the pro
cedures for formula development explained.
 

2. (40 minutes) The variables are presented in regard to their
 
relationship to one.another. The following terms are posted:
 

Vent area: the area, in square centimeters, of the lower
 
intake vent and/or the upper exhaust vent (whichever is
 
smaller).
 

Heat gain: the amount of solar heat being absorbed by the

collector, in Kgcal/hr (found by multiplying the hourly

insolation, in Kgcal/m2 hr, by the aperture of the collector,
 
in m2 ).
 

Height: the distance between the lower intake vent and the
 
upper exhaust vent.
 

Change in temperature: the difference, in degrees centigrade,

between the exhaust air temperature (or the maximum allowable
 
temperature for the product) and the ambient, or inlet, air
 
temperature.
 

Note: the'term "amount of temperature change".may be written
 
4t when working with formulas.
 

After the definitions are reviewed, the Trainees are asked:
 

If the heat gain of a solar agricultural dryer is doubled,

will the vent area need to be larger or smaller to maintain
 
the same amount of temperature change and air flow? By how
 
much?
 

P P .m • 
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If a chimney is placed on a solar agricultural dryer, and
doubles the dryer's height, will the vent area need to be
larger or siraller to maintain the same amount of temperature
change and air flow? 

If a greater amount of temperature change is required in an
agricultural dryer, and the air flow is to remain the same,
will the vent axea need to be larger or smaller? 

3. (35 minutes) The Trainer guides the developmeht of the for
mula by working "-hrough the following steps with the Trainees:
 

Since the vent area is the variable to be found, it is
placed on the left side of the equation sian: 

Vent area 
 _ 

Since an increase in heat gain necessitates an increase in
the vent area in. order to maintain the same flow, the 1:-3at
gain will appear on the upper half of the design formula:
 

Vent area - heat gain 

Since 	an increase in the heiqht of the dryer necessitates
 
a decrease in vent size ir order to maintain the same flow,
the equation now looks like this:
 

Vent area = heat gain
 

(height)
 

Since an increase in the amount of temperature change requires
the vent size to be reduced, the euuation now looks like this: 

Vent area - heat gain 

(height) (&t) 
The vent area sizing formula was derived from cther formulas,
 

and f.Tom empirical data; it reads:
 

Vent area - heat gain 

(001)Vheight x4t x At 

Note: 	-(.01) is a constart factor
 
-vent area is in square centimeters
 
-if the heat gain is in Kgcal/hr., the height is in
 
meters (i) and the temperature is in degrees centigrade

(OC), 	then the formila reads:
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Vent area (Cm2) = heat gain (Kgcal/hr.)
 

(.01) Vheight(m) x At(oC) x6t(OC) 

4. (15 minutes) The Trainer demonstrates the formula with a
 
sample problem:
 

= 800 Kgcal/m 2
 
Insolation in 1 hour 


= 2m2
 Area of aperture 

Change in temperature (At) = 400C
 
Vertical height (the vertical distance between the
 
air intake and the air outlet) 2 meters
 

Vent area (Cm2 ) = 8.00: Kqcal/m2 hr x 2m2 

(.01) V 2m x 400C x 40C
 

44.4 cm2 upper vent area
 

and
 

2
44.4 cm lower vent area
 

Note: It is important that the Trainees recognize that many
 
variations exist apart from the example presented. For example,
 
the drying of grain requires 590 Kgcal for every kilot.,ram of
 
water that is evaporated; therefore, the internal temperature of
 

the dryer would be effectively reduced. The air flow would also
 
decelefrate, due to fri.ction caused by the air passing through and
 
around the food trays. In order to be sure of sufficient vent
 
size, the most demanding or extreme application should be esta
blished, and adjustable doors or shutters then constructed to
 
allow for decreasing size variations. To find the largest vent
 
area needed, use "worst case" numbers in the formula, i.e., a
 
reasonably high number for heat gain, and a reasonably low num
ber for At. For example, a fairly high insolation rate might
 
be 900 Kgcal/m 2 hr. This number is multiplied by the collector
 
aperture to find the heat gain. A fairly small At might be
 
10oC. (This assumes that the agricultural product requires no
 
higher than 450C, and daytime temperatures of 35

0C are available.)
 

5. (10 minutes) One set of hypothetical variables is provided,
 
and time is provided for the Trainees to work through calcula
tions, and check answers.
 

Option: A different set of hypothetical variables is provided
 
to small groups of 3-5 people. The calculations are performed,
 
and checked within the group; then the group's answer and method
 
of calculation is presented.
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7. (10 minutes) Attachment V-7-N is distributed. The Trainees
 
are given the worksheets containing sets of variables, which
they are assigned to complete before the next session.
 

Option: If there isi time, the calculations may be completed

during the session.
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SESSION 8
 
Solar Agricultural Dryer Design: Part I
 

Time: 2 hours
 

The Trainee will design a culturally-feasible,
Interim ObjetivZe: 

low-cost, solar agricultural dryer which meets specified requirements
 

of size, venting, and operation.
 

The Trainees form small construction groups and, based
Ouex'w: 

on a hypothetical situation, specify the criteria that 

they will use
 
They will then examine a variety
to design an agricultural dryer. 


of dryer designs and will discuss the benefits and disadvantages 
of
 

each, especially those which may meet the requirements of 
the
 

group's proposed situation.
 

Sugg ted Rez5owtce
 

A Suivey o6 Sotax Agricultural V'yge, Brace Research
 

Institute.
 

SmaZZ Farm Grain Stoxage, Volunteers in Technical Assis

tance.
 

PxoceedingA o6 the Sotax Vying WoLkhop, Ministry of Energy
 

of the Philippines.
 

Matexiatz Needed: Newsprint, marking pens.
 

Pxo eedu.%e
 

1. (15 minutes) The Trainer briefly outlines the activity, 
and
 

the Trainees form construction groups of 3-4 people (according 
to
 

region or country of assignment).
 

The groups each devi!e a hypothetical, but poten2. (03minutes) 

tial situation in which they, as PCVs, might assist a community
 

or family with the construction of a solar agricultural dryer.
 

Based upon the latitutde and the insolation of the training 
site,
 

so that the dryer will function efficiently during training, 
the
 

groups determine:
 

- crop or crops to be dried
 
- amotunt3 to be dried
 
- time of the year when harvest occurs
 

- moisture of crop at harvest
 
- acceptable moisture for storage
 
- relative humidity of climatic zone
 

- appropriate drying methods that retain nutrients and
 
preserve freshness
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3. (45 minutes) Various alternative dryer designs are reviewed
 
(see 4agge ted L aU). The 

groups evaluate each design presented, using the following 
for potential uses 04o construction 

questions as guidelines for specific design requirementst
 

Is the collector large enough to provide sufficient heat?
 

Are the vents adjustable and/or l&rge enough to allow 
adequate air flow?
 

Can the collector tilt be built or adjusted for the specified

latitude and time of year? 

Is the size adequate for the amount of material to be dried?
 

Can the system be built efficiently and easily with low
cost materials?
 

Is it weather and pest proof?
 

Are there any design features that would make it impractical

in the proposed. socio-cultural setting?
 

4. (15 minutes) In each construction group, people discuss the 
relative merits dnd disadvantages of each design, and ways in 
which the designs might be adapted to meet the specific require
ments of the group (as specified in procedure 2). 



SESSiON 9 
Solar Agricultural Dryer Design.: Part -I
 

Time: 3 hours 30 minutes
 

lnte'Zm Objective: Same as for SeZion 8
 

OvevuLew: Based on the information provided and previously discussed
 
in Session 8, the Trainees generate a number of ideas for solar
 
agricultural dryers that meet the design requirements for potential
 
use in Peace Corps service. By consensus, a design is chosen, plans
 
are drawn, and a list of materials is compiled. At the end of the
 
session, each construction group analyzes the methods of decision
making and problem-solving utilized during the activities.
 

Sugge.6ted Reuoutce.: See Sezs6Zon 8 

Matexiatz Needed: Newsprint, marking peas. 

P.o edue 

1. (15 minutes) The Trainer outlines the session's activities,
 
emphasizing that all group members should actively participate
 
in the design process and decision-making..
 

2. (1 hour) Each group generates ideas for as many solar agri
cultural dryer designs as possible; these should meet the pre
determined requirements of size aad operation within the para
meters of the group's hypothetical situation. Variations in
 
design may include: 

- venting schemes
 
- food rack d.qign
 
- materials
 
- size and shape of box
 
- placement of access doors
 

Each design should be put on a separate sheet of paper so that
 
it may be individually reviewed.
 

3. (30 minutes) By consensus, the groups select the best design
 
or best design components for the dryer they will build. This
 
design must be submitted to the Trainer for review, acceptance,
 
and/or modifications. The Trainer assesses each group's design
 
on the basis of the following criteria:
 

- design feasibility (can it be built within 30 hours and
 
will it function efficiently?)
 

- low cost
 
- appropriate insulation where needed
 
- proper aperture size and tilt
 
- adequate venting area with a:oon for adjustments 
- appropriate rack design for the specific crop to be dried 
- simplicity of construction -- minimal need for high skill 

input 
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- sufficient vertical height between vents for gocd convective
 
air flow
 

- minimum, but adequate material usage
 
- ease of operation, maintenance, and repair
 

4. (1 hour) After each group's final design has hecen approved,

detailed plans are drawn, signifying the dimensions of all design

components. A coprehensive materials list is then prepared,

including the quantity and size of all necessary parts.
 

5. (30 minutes) Each group evaluates the problem-solving exer
cise, using the following guidelines:-


Was there a particular pattern to problcm-solving? 

What technique was most effective for solving problems or
 
reaching a consensus decision? Least effective?
 

Was each participant satisfied with the final design? Does
 
everyone feel the design will work? Does everyone under
stand how the dryer will be constructed and how it will
 
function.'
 

6. (15 minutes) The large group reconvenes, and tha Trainees

discuss any improvement3 or changes they perceive injhdir problem
solving abilities during the progra, and the relfwance of such
skills to their future assignments as approp ri technology
extensionists.
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SESSION 10
 
Women and the Development Process
 

(Adapted from Women in VeveLopment: A Votantetz Ttain.ng ReAou/rce
 
Book)
 

Time: 2 hours 10 minutes
 

Objective: Through readings, discussion, and analysis of a case study,
 
the Trainee will thoroughly describe the consequences of excluding
 
women from the various stages in the development process; and will
 
identify viable ways to reverse the potentially negative effects of
 
development on women.
 

Overview: Using a case study as'the focus of this session, the Trainees
 
andlyze the consequences of development projects that do not include
 
the active participation of women. Based upon the conclusions derived
 
from the readings, discuszion, and the case study, the '2rainc-s
 
suggest ways of improving development efforts -- including tifm.>
 
future role as appropriate technology extensionists -- so that women
 
may benefit frcm development projects and technolokical inncvatioi.
 

Suggested ResourLces 

Childers, Erskine, "The Development Approach to LiLfratiou':
 
Suggestions for Planning! in WIP: A VoLtntee TainZno Resou.1ce
 
Book.
 

Dulansey, Maryanne, Women in Veve-Popment: A Training W-dute,
 
Consulatants in Development, Washington, D.C. 1917.
 

Newland, Kathleen, The Sit~e4hood o6 Man, Worldwtch Institute,
 
Washington, D.C. 1979.
 

Boserup, Ester and C. Liljencrantz, Integtation oll Women in
 
Vevetopment, pp. 40-41.
 

Subcommittee on Women in Development/Committee on Development
 
Assistance, C4itetia 6o& Euatuation o6 9eveopment Project
 
Invotving Women, ACVAFS, p. 5)
 

Attachment V-10-P : Case Study and Questions fo- Discusioii
 

MaeeiaL Needed: New3print, markeri, tape, pens, paper.
 

Note: The Attachment V-10-P : Case Study and Questions for Discussion,
 
are distributed prior to the session; the cacn study' should be read
 
and notes taken in response to each study question. Hovever, if
 
time is not a constraint, the Trainees may read the study and take
 
notes on the questions as a beginning activity of the session.
 

http:Ttain.ng
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of the social or psychological impact.
 

- The 'invisibility' of women often contributes to a false

assumption that a project is effective and appropriate;
this is a consequence of ineffective planning, and insentitivity to those most affected by the development
 
process.
 

-
Much of women's work is not calculated in the GNP.
 

- Technological advances have traditionally 1-en offered to
 
men. 

- Moving women into the cash economy often diminishes their

uncalculated and important contributions to the family and

community iconomy.
 

- Technological innovation may displace important social
 
systems.
 

- Economic advances in cities encourage men to leave the
rural areas, leaving women with added burdens to bear.
 

5. (15 minutes) The report is given concerning Men and Families.
 
Some questions for consideration are:
 

Why are the effects of development different on men and
 
women?
 

When do men suffer the ill effects of development?
 

How is the family structure changing; and how can those
changes be supported by new traditions Lnd social systems?
 

Points to be considered include:
 

- Sex role patterns determine the way in which development

affects men and women.
 

- As family systems change, there must be new support systems

created.
 

- Both men and women may be negatively affected by the
development process; however, men often have more control
 
over the process.
 

6. (15 minutes) The report to question #3 is presented. Some
questions that may stimulate discussion are:
 

What is an appropriate role for an appropriate technology

extensionist in the planning process?
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Why were the suggested actions selected?
 

What is hoped to be achieved with different actions in the
 
planning and/or implementation stages?
 

7. (15 minutes) The Trainees form small groups again, to dis
cuss ways in which a PCV (an outsider, a foreigner) might include
 
women in development projects so as to reverse the potentially

negative effects of development on women. Each person is
 
assigned to write a statement, to be evaluated according to the
 
checklist for the participation of women in development projects

(Boserup, pp. 40-41) and according to the criteria for evaluation
 
of development projects involving women (Subcommittee on Women
 
in Development/Committee on Developrent Assistance, ACVAFS, p. 5)
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SESSION 11 
Site Selection and Preparation
 

Time: 2 hours
 

IntxZrm Objectieu: Phuae IV, Se46ion 13
 

Overview: After learning the criteria for siting a solar agricultural
 
dryer, the Trainees select potential sites and prepare a shade map
 
for each. When a site is chosen, it is prepared for the placement
 
of the dryer.
 

Procedutre
 

1. (15 minutes) An agenda is presented for the session. The
 
Trainer also states some basic :riteria for the site of an
 
agricultural dryer, including that it be:
 

- convenient and accessible, i.e., near the crop harvest
 
or stor=gq areas
 

- protected from wind, dust, and excessive rain
 
- in full sunlight
 

2. (1 hour) Each construction group selects a potential site and
 
prepares a shade map (Ses6ion IV-13: Shade Mapping and Site
 
Selection). If the site is considered appropriate, the group
 
goes on to the next procedure; if not, another site i: selected
 
and analyzed.
 

3. (45 minutes) The ground is prepared for the dryer designs.
 

Note: The dryers are not as heavy as 'he water heaters, nor as
 
permanent; nor do they need to be completely rigid. Consequently,
 
an elaborate foundation is not generally required, unless
 
considerations are specified.
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SESSION 12
 
Materials Acquisition and Construction of the Dryert Part I
 

Time: 4 hours
 

IntrexIm Objective: The Trainee will conduct an analysis of the
 
source and relative availability of materials, including implications

for locally appropriate, low-cost construction in resource-poor

countries.
 

Inte)Um Objective: Provided with sufficient materials, the Trainee
 
will construct the food drying chamber of a solar dryer to meet
 
specified design criteria of strength, size, and proper weather
proofing.
 

OveviZew: The Trainees revise their materials list and assemble the
 
supplies necessary to construct their solar agricultural dryers. In
 
work groups, the Trainees discuss and determine the order in which
 
the dryer will be built, and then begin working on the drying chamber.
 

Suggezted RezouA ue "
 

Local materials availability list (to be prepared at each
 
training site).
 

MateiaYL Needed: Tools and materials as ntlessary to construct
 
specific designs.
 

Potaeduxe
 

1. (10 minutes) The Trainer outlines the session.
 

2. (30 minutes) Using a local materials availability checklist
 
(to be developed by the training staff for the local training

site), and the individual group lists of materials (prepared in
 
Sez4ion 9), each work group assesses the availability and
 
appropriatenss of construction supplies to be used in the
 
particular design chosen. Based on this assessment, b6th the
 
designs and materials lists are revised, if necessary, in order
 
to reduce cost without appreciably diminishing quality.
 

Note: The Trainer should examine the revised list to ascertain
 
that the proposed design is still feasible.
 

3. (1 hour) Using the revised materials lists, the groups
assemble the necessary supplies for constructing the solar dryer,
then set them aside in an appropriate storage area until they 
are needed. 

4. (30 minutes) With the Trainer's assistance, the members of
 
each work group determine the sequence in which they will con
struct their solar dryer. Although the procedures will vary

according to individual designs, the general order of construction
 
is as follows:
 

Previous Page Blank 
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a. the support system and/or insulated base

b. the drying chamber frame 
c. the backing, sides, and bottom

d. the air circulation system 
e. rack runners or supports

f. weatheriLation
 
go glazing assembly

h. drying racks 

During this time, members of each group plan the way in whichthey will work together to construct the dryer in the alloted 14
hours. 

Option: 
 The groups may decide to conduct the PCV role-play
exercise. (See Pha.¢ I1-Se.6.6ion 8, Att.chment i1-8-K) 
5. (1 hour 20 minutes) Construction is begun on the drying chamber, 
Note: 
 At this point, the actual construction of the solar agricultural dryer takes place., 
The following procedures apply to
the construction of a simple box dryer. 
Since a variety of designs, techniques, and materials may be used, the content and
order of the following construction-sessions may need to be

modified.
 

The Trainees construct the dryer box, using the following guide
lines:
 

Construct an above-ground stand or base which will support

the weight of the dryer.
 

Cut and assemble the basic framework of the drying chamber.
 

Attach the walls of the dryer box to the framework. (If
 
necessary, build a double wall to hold insulation.)
 

6. (15 minutes) The session is evaluated by each group, and
 
observations are shared about the process of working together.
 
7. (15 minutes) 
The site is cleaned and materials and tools
 
are stored.
 



539
 

SESSION 13 
House Design in Four Climates (Optional; see Se4&ion 5)
 

Time: 2 hours 

Interim Objective: Given descriptions of four different climates,
 
the Trainee will satisfactorily explain and describe a naturally
heated and cooled structure for each climate.
 

Ouvaview: The four basic climate zones are described in regard to
 
the indigenous cultures of each; also discussed are the ways in
 
which architectural styles have evolved based on clivate and avail
able materials. The Trainees then design houses or other structures
 
suitable for those climates.
 

Sggated Reszouces
 

Olgyay, Victor, Veign with CZimate, Princeton Press, NJ.
 

Attachment V-13-Q : Design with Climate Worksheet
 

Mate iat4 Needed: Newsprint, markers, rulers, easels, thumbtacks.
 

PMoceduiJe 

1. (15 minutes) An outline and agenda for the session are presented,
 
and the time limitations are explained.
 

2. (50 minutes) The four basic world climates are described: hot
 
arid, hot humid, temperate, and cool. It should be pointed out
 
that in the U.S., typical cities in the above climates are,
 
respectively: Phoenix, Miami, New York, and Minneapolis. If ny

Trainees are familiar with the cities mentioned, they are en
couraged to explain to the group something about the c .mate, and,
 
any indigenous, natural or energy efficient structures that may
 
exist there.
 

Design illustrations are given (see Vezign with Ctimate), and
 
discussion should focus on the following design characteristics.
 
in each climate:
 

- use of south glass
 
- internal thermal mass
 
- exterior insulation
 
- exterior colors
 
- vent utilization
 
- local construction techniques
 

3. (25 minutes) The Trainees divide into four groups, and each
 
group is assigned one climate for which to design a house,
 
utilizing the design characteristics mentioned in procedure #2.
 
Each group should list the 2 or 3 most important characteristics
 
that were considered in the structure design (Attachment V-13-Q).
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4. (30 minutes) Each group briefly presents the design !or analysis
 
discussion, and suggested modifications (coerecti.ns or additions).
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SESSION 14
 
Construction of the Solar Agricultural Dryer: Part XI
 

Time: 6 hours
 

Inte4im ObjeZtive: Same as for SuZon 12
 

OveruiZew: Construction of the agricultural dryer box continues, and
 
the glazing is installed. Trainees discuss the skills necessary to
 
build the dryer, and examine any improvement or change in their
 
individual abilities since the beginning of the training program.
 
Matetiatz Needed: Hand tools and supplies for individual design
 
specifications.
 

Procedure
 

1. (15 minutes) An overview is given, and the activities reviewed.
 
The Trainees are instructed to form their construction groups,

and formulate an assessment list in order to evaluate individual
 
progress in the various skills necessary for constructing a solar
 
agricultural dryer. The list should include abilities in a number
 
of areas: cognitive skills, such as mathematics; communication
 
and extension skills; and technical expertise in construction,

design, and planning. Each group should develop a checklist to
 
be used by each member, that both states the specific skills
 
and measures the Trainee's progress during the training program.
 

2. (45 minutes) In construction groups, the Trainees formulate
 
the assessment checklist, and fill it out individually. When
 
each person has finished, the skills listed should be ranked by

each person, indicating the most to the least important in con
structing the dryer. Rankings should be discussed among the
 
group members; perceptions of.skills improvement may be shared.
 

Note: During this time, the Trainer should circulate and assist
 
any groups that appear to be needing help. One form of checklist
 
may be a listing of skills in one column, and the w2.s of train
ing in a ntumber of other colunus. The Trainees may indicate with
 
checks, numbers, or statements, the perceived changes in exper
tise during the program.
 

3. (4 hours 15 minutes) The work on the dryer construction con
tinues. Tasks to be completed are:
 

- Glazing--clear glass, fiberglass, or plastic-,should be 
installed in such a way that it can be removed (or so that
 
it can serve as the access door).
 

- Functional and convenient access doors should be constructed. 

- Proper sized vents should be install.I. 
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As the work continues on the various tasks, the Trainer ascer-

tains that:
 

-the box is strong and tightly constructed, with no cracks
 
where insects could enter.
 

-the glazing is cut to the proper size and installed correctly.
 

-the aperture has the right inclination for optimal solar
 
gain.
 

5. (30 minutes) The Trainees discuss skills improvement, and focus
 
on the major areas that they would like to improve. Some questions

for discussion are:
 

How might skills improve during Peace Corps service?
 

What types of situations are most conducive to skills
 
acquisition or improvement?
 

What specific skills are important to learn now?
 

6. (15 minutes) The site is cleaned, and tools and materials are
 
stored.
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SESSION 15 
Construction of Solar Agricultural Dryers: Part III
 

Time: 6 hours
 

Intevim Objective: See Sez4zon 12. 
 The Traineewill construict a set
of drying racks to meet the design criteria of size, durability, and
 
convenience.
 

OveuviZew: During the final stages of agricultural dryer construction,
the Trainees identify and concentrate on specific skiV.s that need
improvement. 
There is an emphasis on mutual assistance, which is
later discussed in relation to the role of a learning facilitator
 
in rural development work.
 

MaZteiatZ Needed: Tools and construction materials as needed.
 

Pto edu e 

1. (15 minutes) In construction groups, the Trainees plan the
division and sequence of tasks for the day's activities. Eaci
 
person decides upon one skill that needs improvement and pairs*
with another group member who might be of assistance. For
example, if screening for use in dryer racks is to bu woven, sbmeone
in the group may already have weaving skills, which may be passed
to another group member. The facilitutor need not be highly adept
at the skill in order to assist another person; during the

practice, both the facilitator and the learner may improve their.
 
expertise.
 

2. (3 hours 30 minutes) 
The work groups continue in the construc
tion of the agricultural dryer. The main tasks for the day are:
 

- Construction of the drying racks.
 

- Weatherization of the entire dryer inside and out.
 

- Completion of the construction.
 

3. (15 minutes) The Trainees evaluate the mutual learning ex
perience, answering the following questions:
 

How do you believe you learn best?
 

Did the person helping you facilitate the learning experience?
 

Was it a mutual learning experience?
 

What types of feedback are constructive? Destructive?
 

Do you feel that the skill you chose was appreciably improved?
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4. (15 minutes) The Trainees discuss the areas that need to be
completed on the dryer. 
Individually, they decide on another
area requiring skill improvement. In this exercise, the previous
roles of facilitator and learner should be revised, so that all
Trainees experiencG both roles.
 

5. (1 hour 15 minutes) The Trainees complete construction of the
solar agricultural dryer. 
The Trainer and Trainees evaluate
the finished product on the basis oe the following questions:
 

Is it durable? Can it withstand extended use?
 

Has it been properly weatherproofed?
 

Does it meet the design specifications?
 

Are the vents properly placed and sized?
 

Is it oriented in the proper position?
 

Based on aesthetics and/or function, would it be acceptable
to a rural villager in a developing country?
 
Is it pest-proof? Are there cracks where insects can enter?
 
Could it have been built more easily and at lower cost?
 

6. (15 minutes) Trainees discuss the learning experience and
place it in the context of a developing country, using the following discussion questions:
 
What form of learning do you think a rural villager wouia
 
best assimilate and use?
 

How important is it that the learning be mutual?
 
What specific skills used in the construction of the agricultural dryer would be most difficult for a rural villager to

learn?
 

Which skills would be most difficult to teach?
 
7. (15 DKnutes) The site is cleaned, and tools and materials
 
are stored.
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SESSION 16 
Developing a Dryer Assesjment Plan
 

Time: 2 hours
 

Interim Objective: 
 The Trainee will correctly use, demonstrate, and
assess a solar agricultural dryer, and will make necessary design
modifications to improve its cultural viability, and ability to preserve food in a way that maximizes nutritional value, freshness,

and taste.
 

Ovetuiew: 
 The Trainees establish a format fo; experimentation with
food drying in order to assess the usefulness, efficiency and viability
of the solar agricultural dryers.
 

Sugges.ted Resou.cez
 

See SesZion4 I and 2
 

Thong-Ngee Goh, "Planning of Data Collection and Analysis for
Solar Drying Field Tests" in PAoceedingh o6 the SotaA Vtying

Workshop.
 

MateriaL Needed: 
 Scale, thermometer, instrunents for food preparation.
 

Procedure 

1. (15 minutes) The article, "Planning of Data Collection and
Analysis for Solar Drying Field Tests" is distributed and read.
 
2. (15 minutes) The relevant points of the reading are discussed,

including:
 

-
factors in efficient utilization of solar energy in drying
- evaluation methods
 
- the importance of field trials
 
-
climatic factors and environmental conditions
 
- controllable dryer design parameters
 
- design stage tests
 
- operational stage tests
 
- data collection,and analysis
 

3. (15 minutes) The Trainer presents a general format for assessing the dryer, and explains that the food should be weighed before and after drying in order to determine moisture loss. 
All
pertinent data should be recorded, including:
 

# - type of food 
- time since harest - special treatments (e.g. addition of salt or sulfur )- amount of food in dryer 
- time left to dry 
- climatic condition
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- temperature inside and outside of dryer
 
- relative humidity (if known) 
- vent size and/or any changes in vent sizi
 
- modifications during the d.ying time
 

A final assessment report will be due for SZu.o 24. 

4. (30 minutes) Each group develops a format to assess the

capaoilities ot the dryer. Experimentation with drying foods 
should continue over a period of several days; time will be
alloted during SuioZn 19 and 22 to record data, although data
collection should occur throughout the experimentation/assess
ment period. Tho format should include: 

a. Assessment methodology and objective of the experiment.
b. The type of data to be obtained.
 
c. The time frame for procedural steps (e.g., loading, un

loading, data collection).

d. A mechanism for comparing traditional open solar drying.
 

5. (45 minutes) The Trainer leads a discussion on praparing food
for drying, or distributes literature describing the processes
involved (see 4,ggezted t..oAc ). Each group, according to
the assessment plan, prepares the grain or produce for the next 
day's evaluation. 
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SESSION 17 Coptional; see Sesion 5) 
Natural Cooling
 

Time: 1 hour
 

Intzr4 O.;'jzctive: The Trainee wilL accurately describe natural cool
ing techniques azid devices for varizus structures in different climates. 

Ovtv4-ew: Uatural cooling techniques are discussed, and are described
 
as either reducing or elimiuating solar gain, or maximizing heat
 
loss.
 

Suggestsd Resources 

Mazria, Edward, The Pazz6.ve SoZaA Ene4gy Book, pp. 262-266. 

VITA, Viitage Technotogy Handbook, pp. 267-272. 

PraeduLe 

1. (10 minutes) An overview of the session is given.
 

2. (35 rinutes) In pairs or small groups, the Trainaes brainstorm
 
as many natural cooling devices and techniques as they can (15
 
minutes). Each idea generated is then described in as much de
tail as possible (20 minutes). Examples of snmte devices and
 
techniques are: thick, exterior walls and roofs; light-colored
 
exteriors; naturally-induced ventilation (wind scoops, high and
 
low vents); evaporative cooling (see VITA resource); shading
 
(vegetation, overhangs); limited amounts of east and west glass.
 

3. (15 minutes) The lists are shared, anf' similarities of each 
device or technique are pointed out. Some similarities that
 
should be discussed are:
 

- the hot sun is kept out
 
- ventilation is provided (convection)
 
- use is made of evaporative, conductive or radiant heat loss
 
- all designs and devices basically eliminate solar (heat)
 

gains and maximize losses.
 

http:Pazz6.ve
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SESSION 18
 
Food Supply: The Relationship Between Agriculture and Nutrition
 

Time: 3
 

Objective: The Trainee will examine processes and issues concerning
 
food production, distribution and consumption; and will suggest ways
 
of satisfying dietary and health requirements within the environmental,
 
economic, cultural and social constraints that exist in the develop
ing world.
 

OvZviZew: The issues and factors that influence health and nutrition
 
are complex and largely inter-related. In this session, the Trainees
 
are encouraged to examine the issues of food supply, demand, and
 
pricing; and to relate their conclusions to environmental, energy,
 
and health concerns of people throughout the world. Through an
 
analysis of economic, cultural, and social constraints inherent in
 
planning a nutritionally adequate, low-budget diet, the Trainees
 
recommend ways in which a rural family can meet dietary and health
 
requirements within those limitations.
 

Sagge.6ted Rezoutcez 

Merrill, Richard, "Toward a Self-Sustaining Agriculture, in
 
RadicaZ Agxicutu.e, R. Merrill, ed.,; Harper Colophon Books: NY.,
 
1977.
 

Brown, Lester, By Brezad AZone, Overseas Development Council,
 
Praeger Publishers: NY.
 

Lappe, Frances Mo. "The Banality of Hunger", in Food 6or Peopte, 
Not Fox Pro6it, C. Lerza and M. Jacobson, eds. 

Commoner, Barry, "The Uses of Power, in The Feeding Web, J.
 
Gussow, ed.
 

Katz, Deborah, Food: Whete. N *xition, Potitiu, and CtLuWe Afeet, 

pp. 125-208. (Handout) 

Attachment V-18-R : The Factors Influencing the Price of Food
 

Attachment V-18-S : Planning a Low-budget, Nutritious, and Cul
- turally Appropriate Diet 

Note: Before the session, it is recommended that the Trainees read
 
pp. 124-127; 130-136; 146-149; 174-186 in Katz; and any of the other
 
materials suggested above.
 

MatexitLA Needed: Newsprint, markers, pens, paper.
 

Ptoczdue
 

1.-(15 minutes) The Trainer gives a talk concerning food supply,
 
including:
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- The structure of the food system t the food 'induatry',the environment, and agriculture, pp. 124-136 in Food:
wUhete Nut.ttion, Patitiu., aznd Cuttaxet Meet). 
- A review of world hunger issues (dimension and effects of
the problems, suggested aprroaches to solutions, pp. 146149 in Food: 
Wheue Nuttion, PoZti.4, and Cucttu 
 Meet).


2. (15 minutes) The factors that influence the price of food are
discussed (see pp. 137-138 in Food: W&ete NAtxiton, PoLZia'
and CuttZua Meet). 
 ,The Trainer may ask for some categories that
influence pricing, e.g., 
supply, demand, inputs. (i.e..water,
fertilizers, seeds, labor, machinery), structures, product changes
etc.; 
then note the categories and any specific factors that
are mentioned for each. 
If the Trainer wishes, some discussion
guidelines may be distributed (pp. 137-138, ibid).
 
3. (l-hour) The Trainees form groups of 4-6, and the Trainer
gives instruction for the activity (see Attachment V-18-R:
The Factors Influencing the Price Food).
distributed at five or ten-minute intervals, and the situations
and group predictions 


The situation cards are
 
are discussed at the end of each interval.
It should be explained that the predictions are simplified, and
that short and long range effects may differ. 
 The predictions
may be stated as fl-3ws:
 

situation prediction
A demand rises 
- price risesB demand falls 
- price falls
C 
 supply rises 
- price falls
D 
 supply falls 
- price rises
E 

F input costs rise - prices riseincreased concentration of ownership
G - price rises
input costs rise 
- price rises
 

decreased concentration of ownership - price falls
When all predictions have been made, the large group (or small
groups) discuss the questions in Attachment V-18-R 
 , and anyaspects of food supply: production, distribution, and consumption,
that relate to the exercise.
 
4. (10 minutes) The Trainer introduces the exercise: planning a
low-budget, nutritious, and culturally appropriate diet (Attachment V-18-S 
), and asks the Trainees to consider, while completing this exercise, the relationship of food supply to nutrition
and health status among subsistence-level people.
 

V-18-S .
 
5. (1 hour 20 minutes) Time is provided for work on Attachment
If the exercise is completed before the end of the
session, it is helpful to discuss the study questions in order to
reinforce the Trainees' understanding of the economic, cultural,
and social constraints inherent in planning a nutritionally
adequate diet. 
If no time remains, the exorcise should be completed before the next session, and discussed at the start of
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the next session. When the exercise has been completed, it
 
should be collected for evaluation.
 

Assessment criteria are:
 

Did the Trainee include sufficient quantity and variety of
 
nutrients in the diet planned?
 

Were the indicated economic, social, and cultural considera
tions followed?
 

Was the diet feasible for actual use?
 

Did the Trainee plan and answer the questions in an
 
apparently thoughtful manner?
 



553
 

SESSION 19
 
Dryer Assessment and Modificationst Part 1
 

Time: 2 hours
 

Interim Objective: See S.zion 16
 

Overview: The experiments are monitored, and data is collected from
 
the solar agricultural dryers. As part of the assessment procedure,
 
the potential impact of solar dryers is examined in regard to health
 
implications and the role of women in food preservation and storage.
 

Sugge~sted Re-soutces
 

See Seszions I and 2
 

Materiatl Needed: See Sezsion 16; Newsprint, markers.
 

Note: The food that was prqviously prepared for drying (Se66on 16)
 
should be loaded into the dryer early in the day (before this session).
 

Procedure
 

1. (45 minutes) The construction groups meet to collect data from
 
the dryer, and discuss observations about the initial performance
 
of the device. Some questions to be discussed are:
 

Is the venperature in the dryer adequate, too low, or 
excessive for the food being preserved? (Many foods lose 
nutritional,value when they are exposed to excessive heat; 
if the temperature ip not high enough, foods may rot, or 
lose flavor or nutrir.nts.) 

Is the air flow sufficient?
 

Are modifications needed to improve the performance of the
 
dryer?
 

2. (45 minutes) Each construction group is provided with newsprint
 
and markers. A recorder is selected, and the group suggests po
tential ways in which the dryers might influence the following
 
areas:
 

- health and nutrition
 
- local culture (rituals, beliefs, ceremonies, harvest cycle)
 
- local perception of new technology (acceptance or rejection)
 
- women's roles in harvest, preparation, and storage
 

The recorder summarizes the group's ideas, and the lists are
 
posted for examination by all the groups.
 
Notez The Trainer should give several examples before the exercise,
 
in order to facilitate the activity, and should mention that both
 

AtIO 
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positive and negative influences of solar agricultural dryers

are to be included. A health and nutrition example follows:
 

- provides a more constant and abundant supply of foods
 
- prevents losses due to pests and weather
 
- if not constructed well, causes many health problems:


people not trained properly in the use of the device
 
may lose their crop, or eat spoiled food.
 

3.1 
(30 minutes) Final data collection is made, and if necessary,

more food is prepared for drying the next day. 
Any food that is

completely dried should be removed and stored.
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SESSION 20 
Extension Methodologies
 

Time: 2 hours
 

Objective: The Trainee will develop and demonstrate effective extension skills (e.g., audio or visual presentations, story-telling,

workshops) to communicate information to villagers concerning the

appropriate use of solar agricultural dryers to promote health and
 
nutrition, and local self-reliance.
 

Oveview: The development and use of appropriate technology devices
is appropriate only within the context of local application. Therefore, in this session, the Trainees plan extension techniques to use
in a presentation/demonstration of solar agricultural dryers.
 

Sugge.6ted Resources 

Katz, D., Food: Where Nutrition, Pot.6 , and Cuttuze Meet, 
p. 55.
 

Fugelsang, Andreas,AppiZed Communication in DVveZoping CountriZe, 
Dag Hammerskjold Foundation, Sweden, 1973. 

Pett, Dennis W., Audio-VizaLZ CommunZation Handbook, World
 
Neighbors, Oklahoma.
 

World Neighbors in Action Newsletter; Topic: Cornmun40ation, Vot. 
10 #1E. 

Energy Theater Update, "New Western Energy Shows How, in RAIN

magazine, Vol. IV, 05 (Feb-March 1978).
 
Weeks, Daniel and E. Sola, The Photo Novet: 
A Toot 6oA Veuetop
ment, Program Training Journal Manual Series, ACTION/Peace Corps.
 

Attachment V-20-T : The Coming of the Rats
 

Pxoceduue 

1. (5minutes) An overview of the session is presented, and the
 
importance of good communication skills is stressed.
 
2. (40 minutes) The Trainer leads a discussion about appropriate

communication and extension skills, including a review of the
 
following:
 

- Oral tradition and story-telling (Attachment V-20-T and
 
Fugelsang, pp. 29-32).
 

- Active demonstrations and workshops (see World Neighbors
 
in Action).
 

- Dramatizations and puppet show (see RAIN magazine, pp. 16-18).
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- The photo novel as 
a tool for communication (see Weeks),
 

- Visual techniques (Fugelsang, pp. 113-114).
 

- Use of the media to communicate information (Katz, p. 55).
 
During this time, copies of the relevant resource materials may
be distributed or placed on a table for use during the following

activity.
 

3. (1 hour 1.5 minutes) 
 The objective (a demonstration of effective
communication skills) is explained. 
Trainees should prepare
(either in groups or alone) to communicate information about solar
agricultural dryers to villagers role-played by others in the
training cotmunity, utilizing the following guidelines for the
presentation/demonstration (these guidelines should be posted or

distributed):
 

i. It should take the form of an audio or visual demonstration,
storytelling, dramatization, media message, or a combination
 
of techniques.
 

B. It should utilize as many appropriate technology devices
as possible (agricultural dryers, Lorena stoves, solar water

heaters, pedal powered grindctrs, etc.).
 

c. It should be based on the introduction, application, and4
use of agricultuzal dryers within the social;cultural,
economic, environmental, and health constraints of the
 
target audience.
 

d. It should be clear, succinct, and entertaining. Each
 person is alloted 5 minutes presentation time. (Groups may
use per person/time for presentations.)
 

e. It should stress implications for health improvement and

active participation of women and children.
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SESSION 21
 
Assessing Community Readiness for Women's Involvement in Develop
ment Projects
 

(Adapted from WID: A VotLuntee Taining Re~o~uae Book)
 

Time: 2 hours
 

Objectve: Through role-play and discussion, the Trainee will accur
ately identify attitudes and beliefs that either promote or inhibit
 
the inclusion of women in development efforts.
 

OvvuiZew: Although Trainees may be sensitive to the lack of equality

between men and women in regard to traditional development efforts,

they may not yet understand the crucial role of local community

attitudes and beliefs in determining what part, if any, women will
 
play in the process of change. In this session, a role-play stimu
lates an encounter between PCVs, community members, and leaders;

and provides an opportunity to examine some local factors that
 
hinder and/or support change or innovation. Through this experience,

the Trainees begin to identify culturally sensitive ways in which
 
to promote change within an existing community framework.
 

Sugge4ted RezouAce
 

Conger, Lucy, "Role Analysis as a Tool for Women in Development

Planners" in WIV: A VotantzeJ Tuining Reuo.ae Book.
 

Attachment V-21-U : A Cross-Cultural Simulation
 

MatLo.aZ Needed: Newsprint, markers, tape, chairs, and table.
 

Note: For this session, five people on the training staff (who are
 
familiar with the role-play technique) should be selected to play

the community members in t"e'simulation.
 

1. (10 minutes) The activities for the session are explained,

and the objective and overview are presented.
 

2. (10 minutes) The Trainees are told that the object of the
 
simulation is to sharpen observational skills in a structured way,

and to gather information that may be useful during Peace Corps

service. The Trainer explains that 5 people will play the roles
 
of community members and co-workers: an agriculture extension
 
agent; two farmers; a school teacher; a local merchant.
 

The Trainer asks for two volunteers from among the Trainees to
 
play the PCV roles.
 

3. (10 minutes) A Co-trainer takes the two "PCVs" from the room
 
so they will not hear any additional information being given to
 
the "observers". The "PCVs" are given their role descriptions
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and the situation (Attachment V-21-U) to study. If there are
questions, the Co-trainer may answer them, but should not give

additional information, beyond what is stated in the description
 
or situation. The two "PCVs" may wish to discuss how they want
 
the encounter to proceed, and what strategies they want to
 
follow.
 

While the "PCVs" are being briefed, the other Trainer speaks

with the "Observers". They are told to watch the role-play care
fully and without interrupting; and note on paper any observations
 
about the following: the subject, what was said, how it was
 
said, and by whom.
 

Note: It may be helpful to write the observation guidelines on
 
a piece of newsprint so they may be copied. The "Observers"
 
read the simulation, and ask any questions they may have. 
The
 
room should be set with a table and four chairs in the center,

and observation chairs forming a circle around the inner group.
 

4, (2 minutes) The two "PCVs" come in and take seats around the
table, or in the inner circle of chairs. They should continue
 
their conversation about the upcoming meeting. (This helps to
 
keep them in role and make them less aware of the observers.)
 

5. (3 minutes) The five "community members" come in, and should
 
act as if they have just arrived at a meeting. Their names may

be pinned to their shirt-backs to help the "Observers" identify

them; however, the roles should become apparent during the simu
lation.
 

6. (30 minutes) The simulation takes place with no intervention
 
or interruption from the Trainer or the observers.
 

7. (5 minutes) When the simulation seems over, the Trainer asks
 
the participants in the inner group to respond briefly to their
 
impressions of the experience.
 

8. (15 minutes) The Trainees form small groups and discuss what
 was just seen and heard, focusing on the attitudes and beliefs
 
concerning women as expressed or implied by the five "community
 
members".
 

Note: the two "PCVs" should participate in the groups, but not
 
together.
 

9. (20 minutes) The large group reconvenes. The Trainer posts

two sheets of newsprint; one has the heading "beliefs/attitudes

supporting change"; the other says "beliefs/attitudes blocking

change". The Trainer leads a discussion to fill in the components

of the worksheet, using comments and observations from the Trainees.
 
If there is other pertinent information (other than attitudes
 
and beliefs) suggesting that change regarding women's participa
tion in development will be supported or blocked in the community,
it should also be listed. When the list seems complete, the 
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Trainer asks for suggestions as to which influences seem to be
 
the strongest in supporting change, and for those barriers that
 
seem weakest and might be used to influence change.
 

10. (15 minutes) The small groups re-form and discuss the fac
tors that lead most strongly to change. A list is compiled of
 
the factors that might serve as opportunities for change, and
 
the reasons for their selection are discussed. Each group gives

the list to the Trainer for later sumarization and distribution
 
and to serve as a checklist of "change indicators" that may be
 
useful in Peace Corps service.
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SESSION 22
 
Dryer Assessment and Modification, Part II: Data Analysis and Re
porting
 

Time: 4 hours
 

intexim Objective: See S4Zion 16
 

OveviZew: When the data collection is complete, the groups prepare
 
the final report on the dryer's food preservation capabilities, and
 

discuss plans for demonstrating and explaining the dryer to others.
 

PMoceduxe
 

1. (1 hour 30 minutes) Each group continues the data collection,
 
making any necessary modifications in the device to improve its
 

With the Trainer's assistance, a trouble-shooting
operation. 

-"st is developed to identify the source of various operational
 
problems, and to suggest possible solutions. The list should
 
include viable rememdies for the following:
 

- mold on food
 
- dust settling on food
 
- insects or other pests in the dryer
 
- prolonged drying time
 
- food freezing at night
 
.-food getting wet when it rains
 
-rotting of food
 
- food scorching
 

2. (2 hours) Each group prepares a report, in writing, that
 
assesses the dryer. The report should include:
 

- a drawing of the finished unit
 
- data concerning the food before and after drying (e.g.,
 
weight, color, taste - if applicable)
 

- climatic data daring the assessment period
 
- a graph which shows the rate of drying (i.e. weight re
duction versus time)
 

- perceived success or failure and reasons
 
- a comparison of open sun drying with use of the dryer
 
- the improvements or modifications which were made, or
 

should be made in the next model
 
ways in which the device can improve nutrition/health status
-


- potential impact of the dryer on sex-defined and traditional
 
roles
 

- recommendations for introducing the device to a village
 
(e.g., its appropriateness or insuitability)
 

- the envisioned use of such devices in each group member's
 
country of assignment.
 

This report should be concise and succinct, and be the result of 
equal participation by all group members. It is due before the 
demonstration of the device (Session 24). 

Previous Pagw) IIaA 
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3. C30 minutes) The groups share information concerning 
the re

ports, results or operational difficulties of 
the devices in
 

preparation for the demonstration and explanation 
of solar dryers
 

to occur in SeAA6ion 24.
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SESSION Z3
 
Issues in the.Development and Diffusion of Appropriate Technology:

Part II
 

Time: 2 hours
 

ObjeZtive: See Sezzion 4
 

Oveuview: The Trainees continue to examine the issues surrounding

appropriate technology policy development, both at the local and

international levels. Various approaches are analyzed (including

the promotion of indigenous technological traditions and the utilization of overseas development workers), in order to gain perspective
on appropriate means of facilitating technological innovation.
 

Suggezted Rezourcez
 

Jequier, Nicholas, Apptopxiate TechnoLogy: PtobZemA and PromiAeA,
 
Chapters Two and Six.
 

Henry, David, "Designing for Development: What is Appropriate
Technology for Rural Water and Sanitation?" in Watet Supplt and 
Management, Vol. 2, pp. 365-372, 1978. (Handout)
 

Scott, Michael, "Self-Help in Rural Mexico: Santa Maria's Well",

in Community Deuveopment Joutnat, Vol. 12, No. 12, 1977.
 

Singer, Hans, TechnoZogiZe 6o& Bazi Nazeec, international Labor 
Office, 1977; pp. 51-55.
 

Kassapu, Samuel, "The Impact of Alien Technology" in CERES,

January-February, 1979 and "Technology That Won't Take Root", in
 
CERES March-April, 1979. (Handouts)
 

Congdon, R.J., Inttoduction to Appopxiate Teehnotogy, Emmaus, PA:
 
Rodale Press, 1977; pp. 178-194.
 

Warpeha, Paul, Pezeeptio o6 TechnoZogg: A Study o6 the IZtman 
Project 

Suggested Mate4iat,6: Chalkboard and chalk, or newsprint and markers. 
Note: The articles by Kassapu should be read prior to this session.
 

Procedue
 

1. (20 minutes) The Trainer presents a brief review of S4zAion 4,

then leads a discussion on centralized research and development

(r and d) efforts, including their potentially disruptive effects
 
on local culture and environment. Questions for consideration
 
are:
 

Who stands to benefit from centralized research efforts?
 

Were technological capabilities in the U.S. developed by

centralized r and d?
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What basic assumptions support the transfer of "western"
 
r and d methodology?
 

Will such assumptions likely prove true or false?
 

Is it realistic to beiieve that poor, non-literate people
 
can conduct worthwhile technological research and development?
 

2. (10 minutes) The Handout, "Self-help in Rural Mexico: Santa
 
Maria's Well" is distributed and read.
 

3. (15 minutes) The Trainees are encouraged to state reasons for
 
the success of the water project. Comments should be noted by
 
the Trainer on newsprint, and utilized to stimulate discussion.
 
At the close of the discussion, the following two points may serve
 
to summarize:
 

There is much importance in the human, non-technical aspects
 
of appropriate technology (sometimes referred to as "soft
ware"), i.e., the organizational abilities of local people
 
to implement their own solutions to local problems.
 

Informally educated and non-literate people are very capable
 
of being innovative, inventive, and self-reliant.
 

4. (20 minutes) The article, "Development: What is Appropriate
 
for Rural Water and Sanitation?" is distributed and read.
 

5. (5 minutes) The Trainer reviews organizations that represent
 
potential work relationships and situations for appropriate
 
technology/renewable energy Volunteers:
 

- agricultural cooperatives
 
- local schools and technical colleges
 
- health clinics
 
- sanitation departments (municipal government offices)
 
- community groups (mothers' clubs, 4-H groups)
 
- ministries of energy, natural resources or agrarian reform
 
- appropriate technology centers
 

6. (20 minutes) The Trainees form groups of 3-4. Each group
 
selects an organization, and hypothesizes the role of an appro
priate technology extensionist within that work situation. The
 
discussion should center on:
 

-ways of facilitating community technological development
 
-methods of supporting indigenous research and development
 
-difficulties that might be encountered in dealing with
 
policies or personnel.
 

7. (20 minutes) A reporter from each group presents a summary of
 
the thoughts and observations made about the potential role of
 
an appropriate technology/renewable energy volunteer.
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8. (10 minutes) The Trainer summarizes the session. It should be
 
pointed out that there is a need to integrate many approaches in
 
order to formulate effective appropL.iate technology policies and
 
programs. Local and decentralized endeavors should be encour
aged, and recognized as valid by national governments. Appro
priate technology policies should include community outreach
 
effort6, including schools and coimnunity organizations in order
 
to facilitate self-reliance and address the basic needs of
 
local people.
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SESSION 24
 
Demonstration and Evaluation of Solar Agricultural Dryers
 

Time: 4 hours
 

Objective: See Seszion 20
 

Ovekview: Conmiunication and extension skills are practiced during
informative presentations of solar agricultural dryers. 
Assessment
checklists, devised by the Trainees, are used to evaluate the effec
tiveness of the demonstrations.
 

Suggeated Re.6outc.'s: See Se6sion 20 

Materiaz Needed: As needed for the presentations. 

Paaeduae 

1. (1 hour) The Trainees finalize the agricultural dryer reports

(i.e., record fLial data and observations) and finish the preparations for their demonstrations.
 

2. (30 minutes) The Trainees, either individually, or in groups,

develop an assessment checklist to evaluate the demonstrations.
 
The checklist should be based on the content guidelines presented
in Se. ion 20, 
and should assess the overall quality of communi
cation.
 

3. (2 hours) The demonstrations are presented; and after each
presentation the non-participating Trainees evaluate the perfor
mance based on the checklist previously developed. The Trainer
also evaluates the demonstration, using the guidelines stated in
 
Se6sion 20 as criteria.
 

4. (30 minutes) The session ends with a general discussion

about the activities, suggestions for improvement, and a general

aite clean-up.
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PRuEsr-irrTIr TO '"IE !lDC COW ?ZUC 
Viunna, AUStria 

14-10 Zabruar 1927. 

THE =MCT~TAL OF SOLAR AGRICULTURPLDRYERS IN~ Dr.V1E'PING ARCAe,. 

by 

T. A. LAWAND. 

BMC3 RESEAR(. INSTITI=2. 
Macdonald College of McGill Univa,.sity 

Ste. Anne de Bellevue, 1!OA ICO 

INTRDUCTION 

One of the oldest uses of sola nergy since the- dawn of civilisation 
has been the drying and preservation of agricultural iuxplues. The methods 
used are simiple and oftea crude, but reasonably effective. Basical'y cops 
are spread on the ground or platfoas often with no pre-treatment and are 
turned regularly until mufficientty dried so that they = ba stored for later 
consluption. - Generally little capital is requirid on the expenditure of 
eqxipment but the process is labour inansiva. 

o There is probably no accurate arntimato ot the vast a=ountz of material 
dried using these traditional tuchniquas. Suffice Vt to say it is a widespread 
technology practiced in almost every c=untry of the gloh and at nearly "every 
latitude. Diverse products such 4s fruit, vegetables, cereals and grains, 
skins, hides, meat and fish and tobacco are dried using these'simple tech4niques. 

These tchnologies have oxigina'-d in many of: the daveloping countries 
so there is no major social problin in t-. ir acceptancu, or in the use by tie 
local populations of dehydrated foods fo:: consuniption. There a e several 
technical problems however with the proceus; they are 

a) Intermittent,. affected by cloudiness =d rin
 
b) Subject to insect infestation
 
C) Affected by high levels of dust and atmospheric pollution. 
d) Affected by the intrusion from animals and man. 

In the more advanced naegmnt of the snciet, whether in developing 
areas or in industrialized regions, artificial drying has in many cases surplantcd 
traditional sun drying in order to achieve better quality control, reduce 
spoilage and in general cut down on the lcases and inefficiencios engendered 
by the above. di 'ficuIties. 

Previous Page Blank
 



572
 

The relatively high cost of labour in moctt indusrialized areas and the 

hitherto, until recently, inexpensiva conts of fosil fuols po-mintcd he 
procases todevelopment of the artificial, generally large scala, drying 

was added to tile coet of salling the
he evolved. Te co t of dehydration 

-	 fuels as wall as
p-oCess materials. The advent o' bI-She. carges for fossil 

ofLt thue~ fuelo has s-tinulatod ecnawedthe danger of doplation aand scorcity 
intarest in solar agric ltual dyc:,, 

aouxxt oE
it .ts astimated according to %haYW) World Beok that tha 

19U1 	 usig solar energy aamnuitad to 225
agicuatual produce dehl, ated i0 

in that year alone _tralia exported ovefn -uazand tons
M.llion tpns. 
•6:f 	 s-m dried fzods worth ovE= 27 riLloUn dlla's. 1f all this drying, or 

part of it, were tz be done usingj 9s0il fuels, it would put 3n even 
even 

limited raseroe.. Over the past three decades,
greater strain on our already 

interest has been paid to the develonment of soala agric.tural
increasing 

m r,ninci'jles of heliotacnlnolocy in oder to
dryers which make use oZ kn 
combhat SQ t±f !,.Cc~ o"F suSU-1a.n ;sadvan' aez 

=ight 	bu menable '4navinlicar_ionsIn evaluating technologies which 
scala

in daveloping areas, one ihouid distinguish betveen !..xall and large 
in those areas whereoperations. 3n general, sm all scale systems would De used 

not large with the restilt. that individua. f=m-ers, fishermen
land holdings a-e 

azants o suxplus p-=ductz. .
and herdsmen, only produci =udost 

the faj.ly
objective is to dehydzratf these supluses fo, use often only by 

m=zket in the Iediat- vicinity.
of the producer or for zals in thr, local 

as poonu-s or rics 
-At times, nmall scale mV-lusas of certain products such 

&rid aventual 
axe delivered to c,:itxal. tacil1ities for -PrOC03ing, dehydat.on 

arerhs~a systams
marketing (as is indicated in the attarhad pho'=.) 

fair degr of or anita.ion 341 the 
gnaerally wall established and require a 	 doamlImated han-line facilities -Ot
inyust.y. Zn many instanceS these 


. of ot t- ,oe
some tlh ecIhnOlCgiS
exist Therefore in providing an ovrviu 


the existance of co lcial and physical inf9amust 	differentiate between iO n 
given locality. A seraies of .disc-lript have been 

stuctPas within a 
af the small and large, scaile systems for

attached which describe both some 
.use in developing areas.
 

of an extuvral power
Larger scale systems invariably require the us4 

supplies available, ruliablc
soi=c. ' Where conventional electric power are 

is logical to utilize these external sources
and not excessive in cost, it 

vents 	and duct baffles in order tO 
for the operation of fans and blowers, 

and operating performance of a solar agricultural
increase the efficiency 


Some driers are of the portabla, powared type wh",'ni-solar air
 
system. 
heater collectors are fitted with electxically powemed fans (this could be 

and are -taken directly to th
done using gasoline or diesal engines as well) 

wasTraditionally this process
aeal of production for in-situ drying. 	 ASsourcs.or propane gas as the energy
used with fossil fuel often butane 

a to develop
the price of these systems increases, there has been tandanc? 

solar energy to proviLd the bulk of the 
wyotsm of this nature relying on aresome instances fossil fuels 
energy required for dehydration. in fact, in 

in order to maintain optimumthose 	solar colloctorsused 	 to supplement energy.
oparating conditions in a system partially operatcd by solar 
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The other major category applicable for dehydration in the 
industrialized sectors of developed and developing nations, is to use the 
roof area of existing buildings as the solar c",3l!ctor, fitting the buildings 
with suitable blowers, ducts, collectors and often stcrage mechanisms. In
 
the United Statcs of ;mrica a number of autivities along thome lints. have bon 
devoloped and interest has been generated in some of the prostigou's industrial 
and academic institutions in the c!unt.ry. An example of this is the project funded 
by tie United States Gove.nment wheaez solar energy is used an a substitute 
in dehydration for natural gas. This project is being undertaken by
 
California Polytechnic University and %WSystems. They indicate that the 
State of California alone produces annually over 450 million dollars in dried 
fruit and vegetables. Their system will no doubt become inc-aasLngly cost 
effective as the cost of fossil fuels and the electricity generated by it 
continue to escalate. (Ref. Solar P1:*1976, October.) Another system 
receiving increasing interest in this field both in. developed and the 
developing regions In the use oi greenhouses to dehydrate surplus produce. 
This combined eafect of drying and" grewihouse or:rat ons has much validity 
and has to be examined for each paxticvlar 7ot of circrnstances. A number 
of studies have been undertakan in this rtgard for specialized crops. Finally 
an oldar but certainly no less valid system has boen the use of heat 
extracted from the underside of roofs. This hes proven quit* satisfactory in 
providing some dehydration potential in a nuzbdx' of applications. This is 
one of the oldest applications in solax agi.-iultuea drying. 

rEaCHNICAL CHARACTERISTICS OF SOLAR AGRXCULTUMfAL DRYERS. 

Thee are two principal atpe- of this process: 

a) The solar heating of the working fluid (gnerally air). 
b) The drying chamber wherein the heated air extracts moista 

from the material to be dried. 

Tha solar heating aspect can in turn be subdivided into two categories: 

1). Separate solar air heater collectors using natural or forced 
wnvection to praheat the ambient air, and reduce its 
relative h-L midity. 

2) Direct, in situ heating of air which in turn directly dehydrates 
the produca. 

The smn clrying priiciples have been well described by Lrf and others in
 

earlier literature and in some instances are less well understood, than
 
co trecial dehydration.
 

the scope of this paper, butA discussion of drying theory is beyond 
a few principles may be advantageously outlined here. These are particularly
 

these applicable to direct radiation drying, inasmuch as the principles 
involved in the drying of materials in various types of opaque enclosures 

by means of hot air, whether from a solar heater or some other type of
 
heating unit, are well outlined in the drying literature. The first
 

a to moist material by
requirement is transfer of heat the surface of the 
in contact with the material, or by conductionconduction from heated surfaces 

Solar znergy Magazine 
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and convaection f:.om adjacent air tt an sig.y abovematerial 	being dried, that of e5 
the sun. 	

or by radiation Zrm su=xroUndi.g hot surfaces or fro .Abaorption of heat by the matexial suppier the ane.y neccss aa- goVaporizaion of f=o1 it, 	 590 Ca.cries per 9=M watt evaporated, wat:rstrst apr-a frioraru h icaao hen ,gy"S ijr,'zj th0 	 oU vh evaateenough Ior 	 1d~ 
the partial pre%= 	

tha water vapor p...... Lo ax*3in teto;ndrng air. Stiady state is acdthe heat 	 eiod whenrapq3-a~d 	 for vaporiztlon bavues ersJul to 	thu rate of hea absoz t.onfrom the 	suxMznuxi~S~.
 

To repknish th i 
 t sufrova 	 re, diffusion ofWarer !==m t~i cxr to th su~cauhis may be a 	 dvin Latrdrapid or 	a slow .:rce.6s alut take plwaca.ion t.heL-	 naturn o, thbeing dric.ed and upon its iis t a coertntt at any tie,limiting 	rate in Z may thr . othe drying operation, or if moistiie diffs~onrate of 	heat absorption on the -sface 
.. Z or the rata of vaporicontrolling factor. 	 atin bo': th 

placa even 
In some very poroun materials, vavrixat<xin mav" tbelwthe a~part/u surgace 	 ,of the mataxial, vayo then dlft,inq
through pores in the solid.
 

Za the caje of dixect radiation dying,
peetrate 	 part of the -ndiation _,aythe material awd be absorbedeantions heat is generated inside 
within the solid itself. Ml-der Suchthm materi,a as wall 's a the s=fa"e, vxdt,-=za, transfer -in the scl'4 is facilitated.
 

F~or economic reascus, maxinn
Product q~ality must 	 dryincy rateabe considered, hatiever, and 
are USU~A.Uy~ de'iv.c4 

be 	 c=Fsoive Iatuxils muwtavoided in many materials. Zn addition, because drying occrs atsurface, 	 those materials which hAve the 
a tanden y torelatively imparvious 	 fon hard, dry sfacento Liquid and vapor trasfar zust be dried at asufficiently low to 	 rctoavoid this cust formation. Clase cont'ol of heattransfer 	and vaporization rates, either by limiting the heat 	supply orcontol o.C the humidity of the surrounding air, must bp 	

by
provided. 

The drying of a product simp.y by permittLing relatively drycirculate around it, 	 air towithout 	the use directof any or indizect heat sois known 	as adiabatic drying. *ce,The heat 	required eor vaporizing the moisture
is supplied by the air to the solid matezial,temperature while increasing 	
thereby reducing the airits absolitof the low 	 and relative humidity.. Becauseheat capacity of a/ir, in comparison with thevaporization 	 high latent heat ofof water, large volumes of air at reasonably low relativehumidity 	must be used in this type of drying process. Air leaving theidrier is nearly saturateAd 

air supply, 	
with water at the wet bulb temperature.. Theat its initial dry-bulb temperature and humidityand 	 is thus cooledhumidified toward its wet-bulb temperature, while the moist solids in
contact with this air 	 approach the wet-bulb taTerature also.
 

The foregoing generalization must be somewhat rdified 
if the materials
being dried are at all soluble in the water present. Fxuits and othar
agricultural products contain salts and sugars which cause a lowering of thevapour pressure. The surface temporatus of thoso 	materials must therefore 
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to t~l. Placa. Thilz r~tm~ that WI &dihati *y-ing Ot tbQ~a 5011da 

An a13 pttaLL1ao doby diei~~~~ 
dryiing il L:o roogt o lt, vtt;?it 0 .Ildq have 
relntivocly hit ~ but tngy ualt <m'&n~V as O"Yn p~mamo the 

b P. ~ tg-m3a3 tha vvr Change*n n a ity- ofii~±iAI±-) iu. 
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mtar idl± swhfx PX Ixnnaryt toul f.; eji wave lerth dinpzoiA 

U-t theinnal cn1od dehydrtio sytav a u gentraforeasod .~vcion, 
dapth t~z ratix~ no-real p soutcleto icaae Ih ffuh oa~f ow 

t.=i.Cu~o maitu7r and, Jif properly applied, increases the rate of

dh~rdAW- mid~ t1h qmisLty of the produce,*. Theme system are wali
 

lI t+hfo* ii 
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GUIDELZNES FOR ARAWU GAM= 

For thin w:ercise, you will plan a garden that fulfills th§ follow

zt is !0mk, sau~th-facing, and protected from an-fale. 
The food is organicaiy grown -- no chemical f V.al 
caids, or herbicids . 

The food grown provide, for a variety of nutrit onu1 L."equi.un s,and includes 1ooda rick .n t least threa of tho flloving areas:carbohydrates, 
protein, vitamins, ninerals.
 

It is for your own use, WUih enough quantity and variety to usae
the garden as a de~onstration for a zchoa, health coter,
community group, or neighbors.
 

It is appropriate fo use in tiia couty wid (if known) specific
rnion of your Peace Corps assiqAnt,
 

During the plannimg, your are encouragd to -useas mauy resources as posoible, including: 

-
resource books made available by the training staff
 - local gardeners, at or near the training mite
 
-
other Trainees who have had experience in gardening
 

Your final plan should include:
 

A drawing of the garden plot, showing the location of beds, methods
of irrigation, devices or plans for keeping birds and animals
 
away, methods of biolocial pest controls.
 

An explanation of the types of cropz planted, and the reasons for
including them.
 

A description of methods used (soil preparation, planting, maintenance, modifications for the specific country, seed sources,

soil improvement).
 

Please answer the following questions in your report:
 

1. How can some of the foods be preserved and stored to retain

freshness ani nutrients?
 

2. How might a garden enhance your role as an appropriate

technology extension.ist.


3. What advantages and problems can you see concerning the
introduction of family gardens during your service as a PCV?
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enjoy u 2e.'ol di-.. A wir .n~c e i..~ 
b~hind '.hen, hauRin¢ laundry u txi A 
dorneti ¢ srvices building. Lt to i!v\..,~~.-.-. 
hung in the tron er light and tile de x. 
breeze. A dog yajz at hc giiii Frh .-.. 
A boy 2bouit 12 pr,~i for a .o:hJ .tt 

then holdz3 it, suddenhywvry a a gtri~ug ., 
r-eexpensive, big, withc v Angklos~~inside--stop in the center ot i vizus.t 

T hrle f ust im npe~li k o i Sd n.dc u li, . 

iall settleeit ot the P.po rcaer.t 
ton in soud r Ariona, s of t.e power 

of the sunligiht. Even at 9 o'clock it teemtdazzling. iytenoon the heat it rnc 
cyclind) :in3i- backt ic saun.rto th'r4' 
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Now the vil!ge look empy. '-ie pL~y-breeze.lAto yas a. the griilonglo ~ ~. . t~.~~4t I~tl 

Even the dG13 have thjnk otf sorewhec.e, 
maybe into the t iadebehi:.d the dob 
brick house or under the rimadas. The 

oIy o e et £5among the luminum 
cns (huge bin of them taned for e-

has set folks scutrrying indo, rs, as surely J
asthe middiy heat will. a rtrkq* 

The old Navajo joke come to mind: a ~~*t,*
typical family consists of two arents.J-itI' 
cm.- children, two grandparents, iidooe 

anthropoloist. Or one Bureau of Indian ' 
Aff-ain oftaial, or one repo erw,one 
photorpher, as occzionEavnanat 9 ite= 
Southwestern Indians are amog the Village leader Daitid Santihnage rina 
word's m t gaked.at arature% ilmon un on hi side-perhaps the fthre, to, 
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Photographsby Thd Streshinsky 
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David Santo' parents andhis son 

Calin st in tin)4ich 11otminated 

_0mpetng with the denIwz Of toos. 
Being human, they don't appr,.zate it 

Thhs Papsgo village has had more than 
it&hmoviii torq since December, when 

itbecame the first village to get Its powerprintiy imm one of the most abundant 
natW elsource .,,uiigh, The United 
States government installed an expeir. 
mental photovoltaic system of power 
hzre (Swrmrom~u, Ortober 1977). Since
thea people from Washington, D.C.. 
Nm-w 3-srk, the Soviet Union and Switzer. 
land.-even Japanes-have come to steif 
the sulm cn really operate the lighu, a 
water pump, the ftfrigeratos the wash.
fag machine and th- sewing machine,have aome for the saMe reason, 4ud 

perham t &:h ourselves whether the
Great WhIe Father once more is doing
what paa nows is best for the "poor" 

Indian. 
the mat benevolent of, white 

inte.tions his a way of going cockyed
and fufiment. Early mi-

ionarie wanted the Plahs Irdians to 
cover their nakedness. But when the 

Infred Blevira, a novelis, specaliz. 
in 9gh.c-nfur. Indian subjeca. 

V.
 

__ := 

.Vmlt! 


.
 

,. .. , - V• 

- .,..,

b"ruorent light, powered by 

th erimmialthetoA-ener t. 

binhvas go~t hold of Uat,they Cut them 
Off just below~ the crotch, threw the tops 
away, z.nd then hey wore the bottoms 
for !egjngS. 

""aiting for DwAid Santos, this area's 
elected repremn:.dve to the tribal gov.
ctament, we sth at the network cf poles
and wie leadfng from the solar array to 
the village's two dozc"z buildings. The 
&)noran desert all around sprouts rocky.
clumpy mountains, s2guaro cacti and 
sticky-leaved creosote bwhes. 

Santos is a quiet, self-contained man of 
middle age. sparting a prosperous belly.
He is reputed to be vflha leader in both name and fact. He repors co the Liwis
Retearch Canter of the National Aero. 

nautics and Spae Administration 
Clevelnd, Ohio, and he played a key role 

at 
in die decision to bring in solar electric. 

ity. The anthropologists hired to studythe impact Gf solar electricity on the vii. 

lage say thnE the people think of it as
"Dave Santos' project." According to 
David Sanos, most people living in Pa. 
pago village$ welcome electricity, al. 
though some older folks disapprove. 
Why? "Old-timers. They like to live the 
old ways." 
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Santos records dzt from he 

sstm's monitoring equipMtnL.
Sanos eadIds tothhar s-the 

tem, the solar panels. On a dailh basis hereads the monitoring equipment and 
sends reg-."r reports to the Lewis Center,thoulands of figures that indicate thehe~th and ugiulness of the system. Thelar panels, enclos-d by a chain~ln , pael nlosed ay cha-link 

are tilted toward the sun, the'adjused seasonally. In the panels 
.er phocovoaic modules that con. yen sun's rayyheinto 120-volt direct 

current. Nearby, in a building that 
how,es ronitorin equipment, are 53 
batteries that store power for times whenthe sun doesn't provide. Compared to
other areas, those crmes are offew-4.00o 
the ver's 8.760 noun are sunlit, en.abling the batteries to ito;e current for
electric lights when they are most needed, 
t n ChL 
l ,res run to most of the 16 households

(where they operate two 20-watt fluores. 

cent lights per building), to 
 the small,
whitewashed Catholic church, to the
water pump (a principal ronsumer), tothe feast house and to the domestic ser-

vices building. AButm. until, ti ourputlast Decemberfrom amodest system. 
Schuchuli had almost no electricity; adiesel engine ran the water punip, and 
three families had electric generatorsthat powered television sets and a few 
ligt bulbs; the rest did without. Eventhe srall cost of diesel fuel for the water 
urn was a strain on most villagers,

al1 Iosi fuels, it was only going 
ore scarce and expensive.
this experiment: the U.S. De. 

itof Energy wanted to encourage 

One of three rows o soh. .ell 

panels that gene.2te current.
exploratory ussOnthe of solar cPe . Theluno 

Lewis Center had developedalone solar electric system a stand.that would 
supply power to villages beyond the reach 
of power lin. Since Schuchull a: thatime didzt offer a large e uZh markettiedd'hofr&lre 11 re 
to justify the tribal utility or a powzr 
company in bringinS power lines ac'msMore desert, here was a chace to W
the satea worked, Nad-more important 

if 

-if it '"s ecoo i,. So far the answers .seem to be yes, it does work, and maybe, 
just maybe, it will be economic-in a few 
yea, arld with 

Santos, answering questiomci.fdenly. 

confirms that the 
 .atem junctions a i.
rably. In the remote place for which 
it isdesigned, the photovoltaic system zbove

all must be reliable. Neither par 
 nor 
maintenance services will be easily avail.
able. Santos savs maintenance is minimal.

In spite o! a brief shutdown caused by i

minor problem with meter
a relay, the
solar electricity is more reliable than util.

ity power-it has less outage time. That's
de good news. 


The bad news is the cost. The LewisolCenter says that Schuchuli's small amount

of electricit, 
 will cost $1.76 per kilowatt-

hour over the ;nticipated 20.year life of 

the system. Engineers hope that a simiLasysem installed in 1986 would cost as

littlvas 
47 cents per kwh. (The entire 
cost of the Schuchuli project was a third
of a million dollars. but two-third ofthat was for nonrecurring and experi-
ment.related work that need not be re-peated elsewhere.) 

Yet the two principal alternatives for 

r3 ou amn-A. ilrtu 

bringing eectricity to a 3=4 ares likeSchuchui-Cxtf-n9ion of powr Vats and 
diesel.gcnerated dec iczty,,ko are rela.xt emawte t ct .atti~ey Cteme th thewa o cri ,enti " ne 
power tinct to Schuchatl would be ;1. 

to $1.91 per kwh; dies l-g.merated
triCILY would 

ecc
cost $l.73 Per kwh. Andthew w wirlie With the ostO uel,fla, ice eo fvra bl .ito 

solar ele ricityonMptres favorbl,
that Of COnvVntiOnal sourcu, 

withiurk nbon in 

Unit 
 t Many ut in the
united States supply electricityp non.

rural areas for less than a nickel per kwh
So a paradox: folar todayelectriity

lages-some three million of them-bc.
 
yond the reach of power
the lines. Mostlyles have subsistence economics,

and cannot 
now afford elecricity from 
an sc t even a smll amount of
elect power conceivably could enable

escrilage to develop 
 is economy.
uII aometmetep in and give viages 

e oee whic ad giv eso thee r etwould contrbute 
to theh oped-formaret demand Maybe
gerhn me gor u wilL (The
 
to 
supply solar electrcity to one eo village.o pp f India Iatntere ine go rnmet o dive water epump in 
solar elec ciy to drive water pump in 
some of itu remote vicages.) Rightiow,
although photovohaic eeicanty is cx.
pensive indeed, a significnly lowered
price is predicated on maor improve. 
menu in production and technology, i. 



that miv Arnerican eher 
%perufees are certainly o r. th e way . 

Ma pople of Schudhuli. naturally, are 
•re t rfne,ed in wh a t's at 
,mehn in iuworldwide implication:, 
111toMitsu.o0dte daastic 

.Uilding, where 1.1w 15 t 
= nsine-. hin; n aId a s M< 

are instailed. people like th neDo a pi 
u.in~-do Udivwe thsers? 

M7ondy YCeasays szito; (li'e dotant 
tcoenjoy tading a lot of w .) 

Che refrige z arb ice bt e 
o longer have to spend so much money 

:n~ysef~ivtheir
•.ice for ice chest. T e washing

-achine :jso popular hat t.hewaiting 
...es obi e the Santo, fa ily to drve 
heir own lundy to the town of Ajo. M 
-iles sway. The Sewig ac.hine scarcely:Tts~ ~h~ wml ~ 

:eus used. One of the reasons the woer 

refr to sew by hand-and women do all 


:he sewing here-3 that they can sodalize
Ee.

~.iL their families while patching pants

ThMey don't like sitting alone in the 

do~t icse'v-iceWbuildin
A youonwoman comer, into the build, 

nsg 	 with a baby and a load of washing.,he's genuinely baudM.-a broad fa 
-'h~ road egeuiely bezut. lik fb~ewith imperial ft res. Doe sshe like the 

refuigerbtor. he w Uher;
A shy smile.a 

e:hiru r but silse ~shke
noorod' Ian ta 
.c. picture? A broad minie, and a shake 

,3f the head.Santos his politely declined 
.onseany villagers to answer our qued.
oritoet untptoraphi hm.ernch, 


t.hitigs ate intrusions and irnoertiriences, 

58 

1,1t: 
-- , " '-"----12 	 ' "-":: -'" . S 

... ..,* .,"".. .	 . " 


Ii,'' 
1;4-.-.-

I , *. 

.:;~ 

(been 
Uh reo l '- ........ upon itrikin c::ain substnces, and
.-. ,l stoh eca e 

. s t eis. the,rom - s.ue te:a 
tnere fromtheir irays~Washer, sewing m chine and 15 	 into rows a!li! rc:-:pl.c d 	 n a:.refrigrators are in :his building, 	 Souhfacinr sohr cal -:::rs.The :cs. 

which are made of v pu e c'.sza ri 
an icrent foud in'cornmn I' nd. 

~ ~ ~ ~ usd(n fth esn te imeptnd in~~ h1.-ortanct:hinp. . 
after all. As leader, liemust suffer 

. i n 
nnor indignities-but not eve-ybodv,Anothe.-woman comes in and opens a 
refrigerw.Sesprzsa igewe

rator. hesupprees a gigle when 
we ask to see what she keeps inside, then opens the door wide. Almost empty. 
Santos opens his own box. Agin almostempty. Yet six of the reiigerato aren't
working, and families ara do)ubled up insetiny boxes. "The bo e are pocd to 
have." mays Sanro "One womnan who has 
diabetes ke-pz her insulin cold that way."
I...cter we get a due: one of Santos' 

daughters tkes a bottle of Pepi from acothovered kitchen cupbofird and 
drinks it warm. Well, the Erglish like 
wrmbr,$'thywant beerd'n' they? 

Two of the Aislos '!,stitto the project 
-Donald Bahr and Billy Garrett. anthro-

"-". . - pologisu from Arizona State 'niversit 

__ J 	 caption is lukewarm,. or at most low-key.
"To date the community has experienced 
the projert primarily as something
broueht tu it," wrote Bahr and Garrett in" 

T 	 . z.heir inrt report on the photovoltaic 
.projes impact on the village. "The. 

- , 	 rd'de.ts did not have to reach out for it 
nor have they had to manage its 

w 

.,-
. ,..-- " through overt cillective action.... When 

.....-.... asked in March how they felt about the: 


.. 	 project. the most common answer was,... ------.... -. '- al right'
'.:'. "_'-'" 

-	 . : To try to take rome of the myst."v out 

" 
 of 	the system (and to raie 'village con-

sciousness and pride in this "first"), Bahr 
.___-_ .wrote an open letter to the people in_ 

August. It included a basic but colorful
 
ter pump. hih io, solar explanation of how solar power worlus.
erd. io"'Energy to 	 engineers is the same as-red, 	 ives5.000 gallons every day. what Papago medicine men call .ekdag 

.ovemenn "ml,e :. 
" o his- rea n." h t wet e:" 

' 	 '' 
 "" " I'
 

Miter4n te IV."...,.' . 

a rack. a eoud, a tanit a. n ru. 

r achhar 
.,frigators. 

one pat i.tothtre 

.O1 	 fl5..fce
tes*' associaete 	 * ae 

it 	 car tnte, M. 
: o 
"'I')?I±
i 

I~ 	 ht. LEhas 
found that liii pro Ic's elc'r:CitY 

" 	 his 

""heten ionar ener.;, scrikes hazm. they 

e:i,,,. T U:ics-,,
eec:rons. Th:! elc:fnm zar 
 k-.c:rieai 
nrN .r0h UndeCr'a:dwener hroh u r d wit., o
 

batteri-s which are kepe in i ce=na
 
block house zo the south of t.h*col;ec:tn.
 

"From that point die ... svite=
 
works like acar's. ...'The only dR erence
is,
inStead 	 of a vir's motor char-ng te .1batt-.ies. the sun char ea chru;f
 
the rows of small crystal drcles."
 

Most village dissatisfaction with the
 
toli' projec: seeas to center irondr wo
 
issues: the current doesn't do ev:hingthe villagers would like. and iorne a.,,."ui. 
that it may ket: them from getting :za:

' 
 '
 
-


... 4 
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Each reirigtrator has akcv lockand villagers are lad to have them. 

Be tAv" ISb1 r
DO'-; 

http:rd'de.ts


i4onal power. With its abundance.
 
le 514staM~ 15 sall (total powver was
 

te i puts out
uding) and only

direct current. So no television, no irons, 
 " . 
no ridios. and so on. and no power for the 
aplifri for the pcople's etes. 7he


Ivirm~ and fliatts zre inaoartanit to 
 -'c-$~~iar~,~s c~ mneiorn thcd over and
 
ov-. re a central pa t of, the
 
!i.t' of S.iudn ti, -o a gentrator is uxed to A4 
hclpa .e music.
 

Swiic o die villagerB doubt that the
 
pang,&TxicA Utiity Authority will ever


briu i-
 its pole, and override the !olr

cxperinaumt. YIut the Lewis Center and the 
 x 7 ., ' ir.ist this isn't 3o-conventional ...polewer will bc zvailable when the tribe , 2Z. . lf 

h.; taough aunney 
 to bring it there, and Santo kh =d others uow can socilize. 
tenu the solar experiment will be stoppe. study at night, thanks to the ights.


How did the vilage end tip with power

that doesn't do much oi whia 
 the people
 
wa nt. Wlliamj. bifano, Suchuiuli pro. 
 aye it wouil be good for us Anglos
jc- t ma na ge r at th e Le w is Cente r, says the Ma di t coll ei o f u s I n 
hoice3wer;.made on the basis of a list of 
 to read o bouecto aof Southw ten Inpriorities 3ubmittcd by the villavers thetm- joke about what happen when aselve. Iu the 1in lookso like someone~'.s white man trie_ to help. Doubt s the

o.0(1041 of I-dzaz Anglo-s would like to , book would be long, and probably funny.
wot dlie Npapos wanted. It starts At Santos ,ees US of4 dark thUnder,Ccc "for children to odhtsshelouds have risen in the north, brooding 

v V.Lb"is and tnds with television, over the spiky ridges. A last question:awad s the danger. Indin Do the people still do their danc 

.,~ ~( white what they think whits 

?
 
"Oh, ye3, we had a deer dance juAsSatvam t hear. mostly out of politene%, y night. Everybody e. We have*'lrvmetime.s becatne whites.3 won't un- a deer hunt aud danea ad give a piece of 

• dcs'itand tiWe t.~-uh. The,'a Papagos have ~2deement to everyone."'
een editinG realiEy for Anlo since the t 'at isthe deer dae for"
ui.3tpriests taught them tht o uni.n For he gri~t titne Sanc.s linhe a sly.and confeision pl.asce God; they starred conpiratorial rajic, surprisinglydoing what otcased the Anglc God, but 

ind
mate. "Oh, it's a rain dance. We get o 

rdthey ifere sup.posedquicklyto dquit doing iihia alsopleased the little here, and now is tie season for it."The thunder putM au exclamation point 
pose d to~ hat th e,nd o ng qit p easegods they were familiar with. So they ,2h!hdis sentenc z. !o ee o f tie old gods .~loudle arou heod.-tbe

stopped telling the priests about their till p a.t loudly omud h erethtV 
own ceremonies, and seretly ket on thunder ,and the sun, each in itr apdoing them. pointed tie. 

Sun-powered Scluchuli (pop. under 
100) is miles aay from any utility. 

zg .-....7. 

... 

S__N_ 

M 
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S3EVM'K "'A= .- B..'t!: ITtrod-twtion 

'Jayair." ("glorious M =otain"?) is the name,of a 1esr-.InZ materitla and ac
tivities dev-1otmetn center operatad by indonesia's D.r ctora'e of Cocmriwty -ducation
in the hills above west Java's p'o'inia1 cazta1, The J.sya± '&.staff are excriment
ing with ways o! briniEng 7illag. to ther iW ciairg _ whse ac'tieo 
and projects are sel!-mctivate, tbusm addzresaiga r-sl There are currently 
serarql learning 5-rou-s in 3a<ch 6-,' thd viZX1zct UJTA %-zLi; eachb grogn zoo~ea 
a leader who then vdersoe, rain- la zw zlll and zr -ci'"he beat of the !a .rg Siooup ee ar- de .I l "fat~,tators" fo all the gro'.,rxs 
in their village, aad develop cl~o ties w'iLn.t Jc~iri aff whilo rocvivirg addi
tional training a;nd a s=al! hcz= riz. 

:Iere is a case of ,inolvrn.t , tho leernin roure of nearbjr
Bewak. (text from 'Iarld d-c t.. elor/... l .... 

of the leanri.s srmip lor2 ttfmm fl*A,AW2v,30 bzive. 
mmtioned, tata diry wvpaz- po ta croepa -inm thci 

Dwaks sole zom . e*ditj th*ol vir h a s iBftlit 
toe of thu CHU on wb . thne Crii1Uq Ind. Tis owar 
first runs tj3y severe! tmzail iiv further tz"WllIe~aiis badly 

conminated by thon k rcLea &vwak. Thrs t&ws a 
pondant to t rtdr isi&Itiverted befomrA ChOmi, 
it.rma through f.rw svmwts inbo e.brir1 wzahng en b, 
stru Thz viI..ix= bisth, wo idt ;Aa daW tUhrr 
drinting had cooking watee fmi riis zzurcm, Sevondfamil 
-m thw= frot t Awu.-l t this & ¢, oui g 2u z v anhu
(tmR cwin) wmp dti, 1rtlcra isorign ater oa 
bamboo pi ti. to1. toCh wA is f1Vntimtn-, . 0Sir ia 
Wa"&ah, to wash WaCro prayins,

Evarycne in Bisrnk knavnw that rho vxwcax ii, dftty. Tha3y 
w=n waxer Ozt doesn't Sivo ani unriez.-at taste odor, and 
appeamce to their food ad te They ame oCQalirY am-wal 

Wamdto have to wuduh with uzky waneBut thver r 
to be no alternative: sroand wa60r istoo dep; pipin water 
past the villages wbrhothe ditch-water is)pelewould be 
too ecpcasive.

At Idangs reques, cairproject staff ann to srnih for a 
simple, inexpensive way to clean wi icnstanwr seemed to 
b a rapid sand filter diigotd ay4 twoied at the Devebaimnv 
Techanol7 Cter. It oan remove 4%and t and pollutas; 
water for dreking -nm still be boied or: erott chemicaly,
but this is commont practica aud constumure niospci hard
ship. 

1na this filter design, water tickles dworugh 25 W..40 canx
timeters of fine waazed =Wrk; pirticles of foreign, mamwe Mr 
trapped in the topr 10 to 20 centimeters. A filter with asurface 
of one square twe =ackca about athird of aliter of water 
per secnn&. 

We did a little mcana rewnirch: In rural Indonesia, average 
wrater consumption s 60 to 80 liters per person per daty. For 
cooking, drinking, anid w:',shiag dishcs only, thr figure is 1f)
liters aday. If we cetclud~d bathingt and laundry neads, which 
would'brequire alarge and expensive installation, w-. estimated 
that about 7,200 liters a day wouid meet the basic needs ";
Bowak's 70 households. ova mosqut, and eight ta/au fac:orice. 

Previous Yog Bkk
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The Bewak Water .Problem (2) 
A filtar made with an o:l oil -drum c= 'clean about 3250lic r. every 24 hours-about 1,000 litcrs more than wG nqtded.But nearly all of Bew.ik's wacr is consumed during two peakperiod. early monting anU lat frternoon. We dAcided thata storag2 tank would be a good idea. This would cUect frd.
tered water duringQonpeak hours to be dra.A 
 off whenacmitd, meaning that a woman would at have to wait at theti.. spiaot for the two minutes required to MI a 1O-liLr


buckz. while a 
finc formed bhiund her. 
Cost, we figurd (not includisig the :toraga tank), would come 

t,,'tc about Rp 20,000 (USS16) and assembly would be 
simple. Maintenauce const, only of removing the dirty andfrom the top of the filter ind ret!locing it with cl.an sand,
usu,!ly about once a month. 

Our findinas complete, we rmpotxed to idang, who called ameeting of leamin group leadcr and three neighborhood
officia. It soon bvrnbecae vji chit in our enthusiasm fordesigning the most appropriate solution, we neglected to consier the opinions of therec vilh.ge leaders, who had alrco.dy

waz, hcd the ri .e and fall of s,veral goveramzat water filMrioa 

~...
 

wer zzu.sfJied that they
They a.r-d teclinicz. undeiscood, cal1mycp..stion then arplined 
why such a systera wouldn't 

abo~i h ilter until thy :.....--.:.... 
work ia Bewak. Some families

and tahu factorie could not bu- ccunted an to coaoasrve water,
Lbey said: others would consequcany be denied their ftir share.The paricipation of the illaSers, viral to the succxsfu operation of the oil drum filter desiv, would not be forthcoming. 
They spoke from eimter c-nth a=.k of mainteance would 4.scon ijal on their shouldes, ansd they bad enough work to do 

Pcahap if the filter wrar deonstrated and provs, they k. , .qagreed, others mighz adopt it Perhaps certain farmlies, couldbe ccnvinced to try the filter on an individual baas? But who 
would be the first to .ry? 

_" 

Idang ciosed the merting. He wvould continue, he ai to ' -d' ~ try to drum up somc miliusiasm or "Maybe sms.plha. SS 

dAy we can get something 'ri~.he Idea then seemed 

A .
 

to be forgczz=.
 

What were the Zailinqs of the Jayagiri Project staff's initialapproach to Bewak's water Problem? 

http:alrco.dy
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The Bewak Water Problem (3)
 

-'" A otw0mx:,a later, the village pl.ning bomd docided 
o%V.At 

Whih n~culd keep cut sonmu ot the mud mid coonlnhnb 
kftP it froln !wi&, and g~ive it a nevter appernce. Soam 

to th', pblam, They would darU up te cMh ML 

aovarn~uet ftwd wwve bitined, the brela n a to be madaup ft-m commuaity dvptio .oThe ide of the filaw cam up
apm, awd Idng and some oarnitq WLup laden aeed to 
sne that a d amstratioa model was co.rumted at the moque,
a spot whe e everyona could ti and .z2 it.

The 3wzk leaziin; oups pooled their mea r resouro
and zd enough crih to buy th pipe ad fxtum. They hoped
to mesa tme rest oOCO work was tLtderway. But their efforts 
colect donatiow from com-nnwity m ter, veho hcm just

to 

baen wsked for their same of the chnnA cownwi cast%vfr' uusuccefquJ. The rw credit aad savinl cooap tive in
Bcwak haopa some day to have capital fa-i comr taity i aoce,
but hmn't reaced that point yet. The lernig g 3rups wanted
to buy guitar :trinpnand football uniforms; thty didn't w'ant 
to invest any more in the urproven mchnolosy. Cotru=tioa 
AWled and wnthusiasm ban to fade again. 

Why did the village planning board opt to build a dam in the channel
instead of pursuing the idea of building waterfiltering apparatus?
 

What., in your opinion, should the Jayagiri staff do? What do you
think actually did happen? Try to predict the outcome of this case.
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The Bewak Water Problem (4)
 

Our sumf weighd thb and tho aul ve, We" 
kmiow thu wa m.i be mpaive to vilqpnu n withm 
tking oyer or noens iztiiiau from the c(Mn a a t-z 
ctbw ba, tho kw=tig trups with %%Ihm weMrks 
Fr oCm0alye gCihadweltmdinnta e re ca thh tudy toey Cya s 
ctaoth r thezmky mud ehoredtoat tit bd tit., plan 
thW COMMr t s =4% Toe vO faders to"dwitu i would 
= emb.uild fit for stll mi. h 
thaimatof had a steirAntobrlmaicaat, and t& fu*Ihcr 
delay oaty addedi to the glown that had bf.Tau to sumrund tta
flaenr t, o e od to supply thec rsmain capiaL.
We vAka that effomt to etplai tbd Mtalogoy and its ad

vua~ t camwiy im~mbu-s W*spuedW up, andti thea
rI'M Of the w,~rt involve reor vi~aeers than bafom~ ain 
IrouP me~hei bave workdd hard to build tthemtwAtw,'Vc

they baliwv thst a thir other vlag= um~how it wwka, tbey 

WM=PM theproject Wig shlg SSA 

From what we are given in this case study, does Jayagiri's capi
talizing the water filter at the mosque seem to have been justified?

Will the filter "catch on", will the villagers decide to build
 
a cotmuunity filtering/storage system? Will some of them decide,

to build filters for their own. houses? 
 What will be the eventual
 
impacts on Betwak's water problem?
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Attachment V-5-K 

Calculatinc Solar Heat Gain and Heat Loe of a Build:ns 

Water 	 ub
 
vanl
 

Heat Gain ( cal/day) = Zolation (Y 2l/2 z So. Glass Are. (2)day) 

S2700 gcal/2 2 day z 30 m2 

a 81 3,00O xgcwl day 

e 4) 0Cl-Conductive Heat Los (Zcal/day) -A 	 mq 

A A2 	 onductive Heat Lose 

South Glass 30 15 .2 54,000
 
Other Glass 1 10 .2 1,200
 
Door 2 10 .4 I 200
 
Walls 57 10 3 4,560
 
REof 50 10 5 2,400
 
],trimater slab 30in 10 .4 18,000.
 

2otal 81,300 rFcaa1/day
 

Convective Beat Los (.rge/day) =...aw-(br/day) x/.. z 

.Vo.ume (x 3 ) zHeat Cap,y of air (.29%gcal/m3(Air /banges/hr) 	 Oz* 

n10,440 Iz@&/day
 

Solar Gai (calJdy)
 

storage Volume 	 D z4kt (OC/day:1enity (Kg/r 3) x Rest Capacity (XgcaltXg0 C) 

1 00( I g m) x I Xg=1 e 5°C/da81,00OOXg/m LIR	 w 0 
=16.2-'M3 of water ne-esszarY to keep the &t belo 5C
 

Compare the Heat Gain (81,000 -gcaljda) with. the Total Heat Lass
 
(81 300 + 10,440 m91,740 Kgcal/day),va& consider what could be done
 
to reduce heat lost such aa perimeter Insulatiom and moveable,
 
night insulaton on the south windows..
 

(ZKg 	 o (a D .ity 3 )Weight of ,atar-a, w Vol 'aria. 3) x (M./rn

seat Capacity of Water iM7 I Kgcw/ Kg P 



Given the following data of a solar tempered house, find the daily heat gain, conductive
heat loss, convective heat loss, and solar storage AT.
 

Total Conductive Heat Loss:
 

Insolation 


Roof 


Walls 


South Window 


Other Windows 


Doors 


Slab Perimeter 


2700 Kgcal/m 2 day 

Area &T 
(m2 ) (OC) 

150 10 

120 10 

25 15 

5 10 

6 10 

50 m 10 

Air Changes par Hour : 
2 


Volume of House 3
; 375 m

Storage Material .
 WPter
Storage t T 
 : 50C
 

Storage Density 
 : 1000 Kg/M3
 

Storage Heat Capacity: 1 Kgcal/OC Kg
 
Storage Volume 3
m


Solar Heat Gain = Kgcal
 

day
 

R-value 
 Conductive Heat Loss

(m2 hr °C/Kgcal) 
 (Kgcal/day)
 

5
 

3
 

0.2
 

0.2 

%D 

0.4
 

0.4
 

Convective Heat Loss = Kgeal
 

day
 

*pare Solar Heat Gain with Total (Conductiv plus Convective) Heat Loss
 
C 



595 Attachment V-6-L
 

GUIDELINES FOR 
SOLAR CHIMNEY EXPERIMENTS
 

Constructed from one to four sections of black stovepipe, the solar
chimney model illustrates the variables involved in the design of
solar agricultural dryers: vent size, vertical height (measured between air vents), temperature, and convective air flow. 
When one or
more connected sections of pipe are placed perpendicular to the sun's
rays, an air flow is created as the cyclinder warms. The flow may
be measured by releasii into the cylinder light, airborne matter,
e.g., 
feathers, smoke, or dust particles, and timing the ascent with
a watch, from the point of eatry until the material emerges at the
top. The volume of the cylinder, divided by the time elapsed, will
indicate the estimated air flow.
 

Using a thermometer, the temperature is measured at the outlet, which
is the hottest point. 
Two variables may be introduced to affect the
air flow and temperature: the air vents may be left unobstructed, or
made progressively smaller by taping or otherwise blocking the
opening; or the cylinder may be tilted from horizontal (.o flow) to
vertical (maximum flow).
 

Through conducting such experiments, information is gained regarding
the inter-relationships of various factors 
-- venting, height, temperature, and air flow. 
Examples of two experiments are:
 

Temperature and air flow are measured in one section of stovepipe
placed in various positions (including vertical and horizontal).
 

Temperature and air flow are measured after one, or both, ends
of the stovepipe are partially closed, while the cylinder is in

various degrees of tilt.
 

GuZdeZinz 6oA Conducting tkZe Expe&imentz: 

1. Record all observations.
 
2. Attempt to be as accurate as possible.
3. Keep the stovepipe in the sun t6 avoid any cooling between
 

experiments.

4. Maintain the stovepipe's position (either horizontal or vertical) so that it is as perpendicular to the sun as possible,


in order to maximize insolation.
 
5. Keep track of the ambient air temperature.

6. Do not place the thermometer in direct sunlight.
7. Change only one variable at a time during the experiments, and
maintain all other factors constant, e.g., record all temperatures and air flow data, changing only the vent size 04

height, not both simultaneously. 
the 

If desired, graphs may be prepared to describe height vs. 
airflow,
height vs. temperature, vent size vs. air flow, or vent size vs. temperature. 
Data may be recorded on Attachment V-6-M : Data Collection
 
Sheet.
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Attachicent V-6-M 

SOLAR AGRICULTURAL DRYER MODEL 
DATA COLLECTION SHEET
 

Ambient air temperature: 20 0 C 

Model ,A€.. t-h-:n i, ior Out:le air 'emperature 

0_n c cIt Low/0. ; 

One section, . ,c'"" J 

One SaCtiovi ~, sm;!iall' 

7our , tcl 

' flr ., ..... n . : T n.. . - ' 

Pill4 

V-II7 

LAME 
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Attachment V-7-N
 

VENT SIZING WORKSHEET "A"
 

Given that a solar grain dryer has the following insolation, collection
 

aperture, and temperature difference, calculate the size of the vents
 

needed to provide circulation,
 

Hourly

Insolation Aperture Height At Vent Area
Kcal_ (M2) (m) (0c) (CM2) 

500 3 2 32
 

1,200 4 2.5 40
 

1,200 3.5 3 40
 

800 4 .3 33
 

750 3 1 25
 

Use the formula: Vent Area (cm2 ) = Rourly Insolation( ,,cX Aperture(m 2)
 

-5 
•01 V Ht (n) A't(°C)At(°C) 



-- 
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Attachment V-7-N
 

VENT SIZING WORKSHEET "B"
 

Given the following information on solar agricultural dryer, use the
appropriate formula to find the air flow developed by the dryer:
 

Vent Vent Ht At 
 Air

ZAr ea AeP
 

(m
c2) 
 (m) (0C) m
 
ln
 

.01 
 2 40
 

.2 
 - 1.5 
 30
 

.75 
 2 35 
1 -- 2 20
 

"o 500 2.5 25
 

"- 800 
 2.5 30
 

-- 1500 3.0 
 45
 

-- 1750 3.0 10 
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Attachment V-10-P 

CASE STUDY AND QUESTIONS FOR DISCUSSION (1aken from W10: A
Vot unee. Ttc_.i.ng R.oua.e. 8ook) 

This is a three-year project which has been in operation
two years. 
It has just been evaluated, and-while the implementation is slightly behind schedule, the goals are being met.
 
Nevertheless, some disturbing information comes to lightduring the course of a visit to the project site by CARE staff.
The Country Director and the Assistant Country Director discuss the
matter and determine to find out what happened and how the project
can be revised.
 

Details are contained in the following Project Description
and the record of the discussion. 

ro ect Descri tion
 

In an effort to make more productive use of its resources,the government is relocating people from overpopulated coastal regions
d 
t-he interior, opening a new area which has been underpopulated,which has great potential for agricultural production.en invited to participate in the Res et 

CARE has 
eooment ment .nd Ingrated RuralPro.a being planned and coordinated byo- Also the Rira involved areHealth, Agriculcure, IPublic Works 

the Ministries of Education,and Transportation.the Department of Cooperatives, In addition,the National Nutrition Planningand Boardthe Provincial Government are involved. 
The government has establishei aand cleared village, put in basic roadsthe land. It has relocatedcoastal areas landless peasants from theand promises to deliver housing,and other agricultural inputs such as 

potable water, land 
fertilizer, tools, equipment, seeds,training and extension services,facilities. a school and healthA production and marketing cooperative will be established, with credit facilities attached.
 

program 
About 2,000 people/400 families are participating in thein this phase. They area different ethnically homogeneous, butgroup than the are ofpeople which inhabit the reglon.there are no other settlements nearby the new village. 

However, 

WaterSystem 

CARE will work with the Ministry of Public Worksportation to provide and Transthe village with water for household use. Thelject may be expanded to include irrigation systems after thePial phase of three years. CARE will provide the construction 

1) Developed by Maryanne Dulansey, Consultants in Development,
Izc., Washington, D.C.
 

http:Ttc_.i.ng
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material4, technical assistance, and supervigiontcozmodities for Food for Work. 
ts well a# food
The community will provide the unskilled labor. The Ministry will supyly the plans.
 

Another component of the project will be a sanitary education program to -ducate users an the relationship and'impprtance 
of
clean water to good health, the prevention of water-borneldiseases,
and the need for proper handling and disciplined water cornsumption.
The Ministry of Health will supply two Community Health Aidesundertake the program. 
to 

Goals
 

Provide constant, readily-available supply of potable water
to 400 families in the village.
 

Reduce incidence of water-borne diseases in the village.
 

Agriculture
 

The main economic activity of the settlpws is agriculture.
New crops such as soybeans will be introduced, as the land is especially
well suited to such cultivation. A five-hectmra plot of land will be
given to each farmer, together with seeds, fertilizer, and tools.*Short training courses will be held, and the Kinistry of Agriculturewill sratlon extenion agents in the area.duction wi.l be It is expected that provery high, due to the farility offavorable the soil, -heclizatic conditions, and the potential for multiple cropoing,in addition to the improved tec.hnology which will be introduced.
While the farmers will own their own plot of land, they will work
cooperatively, in order to share equipment for land cleaiing and ploughin 

The Agricultural Marketing Roard of the Ministry of Agriculture will market the soybeans; the Farmers' Cooperative will provide
storage for corn and beans for local consumption, and will sell thesurplus through the. Markating Board. 
CARE will provide seeds, tools and technical assistance to
the Ministry of JI-riculture, and give training courses for the officers
and staff of the rarmers' Cooperative in boo *eepag and officemanagement.
 

Goals
 

Improve the standard of living of small scale farmers and
their families by increasing agricultural production.
 

Integrated Health Services
 

CARE will provide take-home .food supplements and medical
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services to the pre-school aged childven of mothers enrolled in the
 
program. At the heaklth clinic (which has already been built by the
 
Provincial Governmet) information regarding improved nutrition, child
 care and health practices as well as health servicns and family plan
ning advice will be made available to 400 mothers. Their children 
will be recipients of frea health care including deworming, immuniza
tions against BCG, malaria, and smallpox. CARE will provide the food
commodities and will develop the materials required Zor education and
maintenance of the program, as well as the training for the Ministry
of Health Community Health Aides assigned to the program. 

Goals
 

Improve the nutritional and health status of pre-school

children by providing food supplements and health care for the

children and by improving the health care practices of mothers. 

Promote participation in family planning program. 

Staff Discussion
 
Won a visit to the site of the Resettlement and integrated 

\vtral DeveloPment Program, the Assistant Country Director discovered
that, although the evaluation of the pogram at the end of two years

showed progress toward attainment of the qoals, the project seemed
 
to be having adverse effects.
 

One of te problems had to do with the agricultural component.In the course of watching people work in the field, the CARE staff
 
person noticed that they were women, and began to speak with them,

learning that the arrangement of 5 hectare family plots ras not satis
factory. Since the government was encouraging the growing of cash

crops--soybeans--most of the farmers grew barely enough corn and beans
their traditional diet--for consumption. The settlement scheme does 
not provide for kitchen gardens, which the women traditionally kept
for the raising of vegetables for family consumption and for the localmarket. The women had formerly been in charge of growing the food for
 
the family, with the exception of the corn. However, that arrangement

had been changed by the delivery of agricultural inputs and services 
to the men in the resettlement program.. The proceeds from marketing
the crops were retained by the men. No wages .%W paid to the women,although they spent the greater part of the day working in the fields,
especially during planting and harvesting times. Because more land 
was put under cultivation, the work load of the women was increased.

Mechanization was provided for the clearing and ploughing portions

but not the planting, weeding, and harvesting.
 

Because of the demand for increased labor in the types of 
rk traditionally done by women, mothers were keeping their daughters


'+.om school so they could help them in the field.
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spent even less tim, in the fielda than they otheiwise might have.
They also paicipated in training courses and received the loans
from the Farmers' Cooperative for purchAze of. improved seed and 
fectilizer. 

Great distat-sfaction was axpressed with the way. in which

the houses"were being built. The wnen did not like the improved
type of rqcfing; they preferrad the cooking arrangements to be outside the house; and they said the houses were "facing the wrong way." 

In spite of good attendance rates at the clinic, it wasdiscovered that the othsrs wae sending the preschool children with

older children in or&= to get the food supplement. The mothers werenot, however, receiving the nutrition, sanitation, and child care
education. -

The Coumity Halth Aides who were charged with educatingpeople about the proper use of water discovered that the women prefored to have a c=zanity supply rather than have water piped to
each foux-house clustar. They still used the river for washing
clothes, in spit&of having water near their houses. 

anrusae'to- cil the water, complaininq that it wouldrequire more fuel to gqathezd, for which they had no time. Beside: 
they zaid, if the-vwatar am fzrm a pipe, it imst be good. 

5he food st*zage program run by the rarmsl Cooperative wasoperatInj successfully. Xt was nue way of controlling the productionof food# and thering statistit. Food waste was also sharply reduced,
because fumigants war* ued and good silo construction prevented
rodent deprdtion. The w=en, though, did not *trst* the cooperative,
and would kbq Mpplies of food out of the hazVest for home storage, 
as they had be = acctmed to do. 

The xtaff discussed these findings, and came o t.he conclusionthat these situations had occurred because the planners failad to take
into account the role thich w-en played. Although acme of the goals
of the projects were being mat, the-project.-s emsd to be having some 
adverse effects on development. 

They 4ttempted to list the erroneous assumptions made in theplanning stages, discover what was actually happening, and redesimn 
the projects so they ,miold have better overall eifect, and better impacton w=en. To do this, they worked with some of the government people
involved in planning and implementation. 

Please turn to Questions for Discussion, and, based on this

Case Study., note your reactions and ideas. 
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QUESTIONS FOR DISCUSSION 

1. List 3-5 assumptions made by the prograin planners. List theeffects of the assumptions. 
Were they accurate or erroneous?
 

Assumptions 
 Effects A or E 
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2. 	 WhAt effects do you think the project may have had on this 
CwMzauity? Sloanem? men? Faiies? 

Project 
 -an.___ -Activit Com1unitV Women Men Families
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3. What would you do differently in the PLANNING PROCESS?• 4PLEMENTAT ION? Why? Why? 

Planning Why? Implementation Why? 
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Attachment V-13-0
 

DESIGN WITH CLIMATE WORKSHEET
 

Given the following four different types of climates, describe
the type of house or dwelling which would be most appropriate

for each by listing the characteristics of aach house (such as
color, shading, ventilatiol, thermal mass, south glass, orien
tation, insulation, overhangs, etc.).
 

Hot-Humid CLimate:
 

Hot-Dry Climate
 

Temperate Climate:
 

Cool Climate: Pr*flouZ08 Palgve Blcrzil 



608 	 Attachment V-18-R
 

This exercise adapted from: Food: Where Nutrition, Politics and Culture Meet
 
The Factors Influeucing the Price of Food (pp. 137-13a)
 

In this exercise, predictions are made concerning the effect of various factors
on the price cf foc_. The situations listed below should be typed on index cards,
and a full set prepared for each group of 4-6 people. 
The 	cards are Jdstributed, one
at a time, at five to ton-minute intervals. 
As the groups receive each situation card,
they should predict how and why the price of oranges would be affeoted. When each
group has prepared an answer, the predictions are compared and discussed briefly.
At the end of the activity, the small groups- (or, if time is a constraint, the large
group) should discus the following:
 
1. Does this exercise reflect your perceptions of realistic product-.price


fluctuations?
 
2. In the case of orcnges, would price change have any effect upon wages and
working conditions of orange grove workers? 
What about the case of cashcrops, such as bananas or coffee?
 
3. What measures could be taken to prevent prices from rising rapidly in each
 

situation given?
 

4. Do comparable situations exist in the developing world, or are these situations
primarily representative of the U.S. and Europe?
 

The 	 Situations: 

A. 	A team of medical researchers confirm the role of Vitamin C in preventing colds.
 

B. 	An orange-flavored drink is invented which contains an amount of Vitamin C equal
to that contained ia oranges; however, the new drink costs half as much to produce
as natural orange juice, and marketing test results indicate that people think it
 tastes better than the real thing.
 

C. 	A Flo:rida Land Grant College develops methods to quadruple orange yields at a

minimal cost to growers.
 

D. 	The U.S. Goverrment signs a trade agreement with the Soviet Union that one-fourth
of all oranges grown in the U.S. over the nert 5 years will be traded to the USSR
in exchange for vodka and caviar.
 

E. 	"White's" oranges begins a massive advertising campaign on TV, billboards, radio
and magazines claiming that its oranges are "the juiciest, sweetest, best-tasting
oranges in the world". 
Their sales rise, influencing other compgaies to advertise
 
more.
 

F. 	"Whites", producing a large share of the oranges on the market, decides to expand
vertically. 
It purchases trucks, orange-crate factories, wholesale warehouses,
label-printing factories, an advertising agency, and hires a 000-person nationwide
sales staff. 
It gains a larger share of the market and several small companies go
out 	of business.
 

G. 	Due to rising petroleum prices, the cost of nitrogen-based fertilizer has nearly
tripled in thu last 5 years. 
This fertilizer is widely used in commercial culti
vation of oranges.
 

H. 	The Federal Trade Commission decides that '"hites"and 2 other growers control too
much of the market, and initiates antitrust actions: large firms must sell some of
their holding to small farmers in the area.
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Attachment V-18S 

PLANNING A LOW-BUDGET, NUTRITIOUS, AND CULTURALLY APPROPRIATE DIET
 

The following foods and their prices are typical of the diet in the

Ecuadorian highland region. You should plan a day's menu that
provides enough protein, minerals and vitamins, caloric requirements

and fats,within th-i guidelines of available time for preparation.'

and economic and cultural constraints:
 

There are six people in the family, including four children (ages
1-12).
 

Corn products are usually available, and need not be bought.
 

There is a scarcity of quinoa (a high-protein grain) and it is only

available in limited amounts.
 

Fava beans must be bought, since the crop has failed this year.
 

You only have the equivalent of one dollar to spend for the day's

meals.
 

Milk and cheese are only available in the city (an hour's walk away,

or a 12-cent bus ride), and meat is only occasionally available in
 
the 1ge. 

.-
Wild greens are in limited supply since the rains have not been
 
-constant.
 

There is squash available in the tields, but.only in limited quantity.
 

The woman in the family suffers from "white discharge" and will not
edt milk products, squash or pork because it may make her condition
 
worse.
 

.Twoof the under-five children have diarrhea, and will not be allowed
 
to eat "cold" foods: squash, pork, oranges, papaya.
 

Guinea pig i(cu) is used for festive occasions, as is any other meat

product, except for fat (lard).
 

The family has an income of approximately $60 (U.S.) a month, of
which $20 must be spent on the children's education: books, uniforms,

fees, bus, etc.
 

Medicine must be bought for the two children who have diarrhea, ac
cording to the parents.
 

The rains have not come, and grasses (at around 4 cents a bunch) must

be bought for the guinea pigs each day, since there is 
no other food.
 

There are a few vegetables in the family garden, left over from a
previous Peace Corps project, but they are rapidly withering from
 
the lack of water and care.
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Planning a Low-budget, Nutritious, and Cultu~'ally Appropriate diet,
 
continued
 

Firewood must be brought down from the mountain (where the haaend owner has his land), a job requiring two days; in addition, thefamily must repay with labor for the wood carried out. 

The husband must be taken his lunch. 
He works at a construction site

temporarily in the city nearby, which is accessible by walking or
 
the bus.
 

Water comes from the community tap, but the nearest one is not working, so a trip must be made down into the village.
 

There is 
a 6ieata to be held this weekend at the house of relatives.

The family is expected to bring food and drink, so money must be put
aside to buy extra potatoes, lard, beans, and a bottle of tago.
 

The woman's breast milk is drying up, and the one-year-old is losing

weight.
 

One of the children is expelling worms when he defecates; the mother
restricts his intake of milk and other "cold" foods until the worms
 
are gone.
 

Money must be kept aside for cooperative dues (20 cents a month). 

The bean water (from cooking beans) cannot be used due to the woman's
illness (the white discharge).
 

The family is afraid of extremely "cold" foods, especially in theearly morning or at night. Such foods are: cabbage, pork, squash, 
oranges, and any leftovers that have not been boiled.
 

The biggest meal is at mid-day, and must include beans, corn, soup
(with a corn or oatmeal base, or a broth with potatoes and suet),

and potatoes.
 

There are two other meals: early morning, where herb tea and sugar
are drunk with a piece of bread or toasted corn, or leftover soup;

and the evening meal, where soup, or leftovers from lunch, are served.
 

Foods and Prices:
 

Beans -- 20-40 cents a lb. (some may be available from crop)

lentils -- 30 cents a lb. 
fava benas -- about 40 cents a lb. 
qvz.noa -- 30 cents a lb. 
y-- 4 dollirs per animali 

meat -- 1 dollar a lb. 
suet (fat from meat) -- 50 cepts h lb. 
lard -- 75 cents h lb. 
vegetable shortening -- 75 cents a lb. 
oil -- 1.20 a *a? 



bananas -2 cents apiece
 
oranges 2 cents apiece
 

onions (scallion-type) -- 12 cents for 5-6 onions
 
rice -- 30 cents a lb.
 
lettuce -- 20 cents a head
 
cabbage - 30 cents a head
 
watercress, other greens -- 4 cents a bunch
 
tomatoes -- 7 cents apiece
 
chili peppers -- 4 cents for 5-6
 
potatoes -- 12 cents a 1b. 
chicken -- one dollar a lb. (only in 3-4 lb. quantities) 
milk -- 25 cents a Liter
 
cheese -1 dollar a lb.
 
raw sugar -- 10 cents a block (2 cups, more or less)
 
white sugar -- 25 cents a lb.
 
herbs -- 1-4 cents a bunch 
papaya 30 cents apiece
 
canned tuna -- 1 dollar a can
 
noodles -- 50 cents a lb.
 
bread -- 2 cents
 
eggs - 10 cents apiece
 
butter -- 1 dollar a lb.
 
spices -- 4 cent oz.
 
soft drinks -- 15 cents
 
liquor (ttago)-- 1 dollar a bottle
 

After completing the exercise, please take some time to discuss, in
 
writing, the following:
 

1. Name several economic constraints that limited the amounts or types
 
of foods bought.
 
2.'Name several social/cultural considerations you followed in plan
ning the diet.
 
3. What was the most difficult aspect of the planning, i.e., the
 
economais, cultural factors, availability or scarcity of foods, etc.?
 
4. Which major nutrients are included (in proper amounts) in the
 
diet planned? Which are lacking?
 
5. Do you think that d rural family can eat nutritious meals based
 
on the information included in this exercise? Explain.
 
6. What would you add or delete from the exercise?
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THE COMNG-0? THE RATS
 

(From~ Repoki onPkogait.~ Me.thane~ Ga4/ Ma~tionHath/ AQ/&tatmP4oject, Wtumezn, Ecuadok, warpaha, Goldman, and rechnar, 1977)
 

Winter has come. 
First the clouds and then there were dark rumbiings,
promising rain and an end to the dust, the monochromatic grays and
browns and yellows. And then tepetitive drops, and then sheets and
sheets of welcome, sometimes overwhelming rain. 
The patterns has
been established, sunzAy mornings, rainy afternoons. 
One day hail
rained down in iluman, pea sized drops of ice. 
Taita Jose Antonio,
a patriarch, said that it was a good sign, that there would be a good
harvest because hail was a good :essenger. in the morning, after a
hard rain, the earth steams, clouds of vapor hovering over the rich
brown color of the soil. 
Green sprouts shoot up, and the dust has
given way to mud on the paths. The digester tank, with its newly
cemented floor, threatened to provide us with an uxexpected swimming
pool, and had to be bailed 6vt. 
Wcrld days now start earlier and
end in mid-afternoon. Everywhere, people are mrging 
 the yuntaz,
the teams of oxen, to move, to pull the plow, to ready the earth.
Planting has begun, hopefully, to provide food for the coming ytar.
 
With the beginning of the season have also come the rodents. 
Actually,
as the story goes, the rats have been coming for two years. 
These
are not ordinary rodents, but ones 
that seem to be super-rats. The
stories tell of rats that eat poison and don't die, of rats that
swim in the irrigation ditches, rodents that attack the guinea pigs
and the chickens. 
 The one's we've seen are over 20 centLmeters
(8 inches) long, and fat. 
 One day Paul killed a family of nine in
the garden. There is a one-winged chicken in the cooking house, d
result of a rat attack. 
In Quito the sale of roast guinea pig (a
delicacy) has been stopped by the health department because some
people were skinning the rats and cooking thezi and selling them as
autye (guinea pigs). 
 No one knows what to do inIluman, but a request
has been made to the sanitation people to help. 
The worldwide
statistics of up to 30% 

reality. 

loss of crops due to rodents becomes a
Perhaps this experience will effect 
some changes in the
storage habits, which in Iluman are to store grain3 and corn in an
open loft in the living quarters.
 
When the medical team from Quito was visiting last tine, the technician who was looking at feces samples called the doctor over to
look in the microscope. 
She thought she had found a tapeworm carried
only in rat excrement. 
Happily, she was mistaken, but it was 
a
chilling moment: 
 rats taken from the historical context and placed

in our reality.
 

Mariano, the story-teller and elder of the group, told us 
a story at
lunch about the rats: 
"There was an old bagger women who went to the
house of a rich white man, a 
landholder, 
 and asked for a little
charity, some corn to eat. 
The white man told her that he had
nothing to give, only enough for himself. 
Then the old woman looked
 

T% I 4%-- .. 
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to the heaven and the white man turned into A rat. 
From then on,
the hacd.da, the land-owner, had enough to eat, since he was a
rat. 
This story is told in the north, towards Colombia, and it
happened about two years ago. 
From there came the rats."
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A CROSS-CULTURAL SIMULATION * 

Farmer #1 

You have a small fam and a laxtje family which you know will 
care for you in your old age. Tha four boys work in the fields 
while the three girl waork with theiAr mothkr at home except at 
harvest and market time. The wmn take the crops to market. 
The girls go to school a bit longer but no one goes to highschool. 
if there is a chanc6 foor a cholazship, a boy would Vo. You're 
concerned with how such a rnmall farm will be dlvided up among 
four boys and when the qirls mary. This io the way it 
has been for canturies. While tough at tLmes, it's b~en a good 
life. YouIre considered a progre~sslve far 3*: in that you take 
risks but you're l@s likely to take risks to change old family 
traditions. You want a.better life gor your children. 

--- --- --- -- ------ n b-1i--- ---

Farmer -2 

You have a small farm and s-me cattle which makes you a bit 
more influential than most farmers. You have three girls and 
three kyz. Whtn yor wifa died the oldest girl- became the 
"mother" and, aelong with the other"U ls, does all household 
chores (cooking, gathering .irqwaod, making cheese, wmshing, 
going to market, etc.). Since you have few cops, you and the 
boys do all the heavy farm work. On occasion, the girls help 
with crops but cattle are the boy's job. The boys study agri
culture at the nearby vocational school. The girls left school
 
after primary. Your girls will likely marry higher in social 
status since you have cattle. Your boys will probably buy other
 
smnall farms. Since you're a progressive faimer who's had 
mostly good luck and the futura looks good, you're reluctant to 
upset the apple-cart. You like things the way they are. You 
are open about this and your f&ily situation since you're
 
proud of what you've built.
 

• Taken from I"V: A VoZuntzee T4a.nin ' Ru.oA e Book 
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Agricuture Extension .Agent 

Your interest is primarily in agriculture and workinq withfarmers but you are Supportive of 0Uher -m1Unity activities.You awe open to new %ays of doing thiAn:. 'iou are also forthcqning with criticisms of, old traditinu because of your youthand education. You like to ta. and axe respected for your
work and ability to motivate people,. You espociaily want to
help the Volunteers move this slelpy village ronsard. Youresist, however, what ycu've heawd abov women's liberation inthe West although given the right approach would be supportiveof some change in your country. 

School Teacher
 

You are a progressive school.teacher with a good education.
You've returnod to your village to halp. On occasion you'reimpatient with the old ways but you _esist too much pushing fromthe outside because you rospect yow traditions. You are anarticulate spokesperson for those traditions and values ,hichyou see need to change if healthy change is to occur. Youfeel ardently that wemen are omressd because of the difficulttime your Mother had aftar yo= Path=- died. 

Merchant
 

You are a very pragmatic person who accepts change when it'sin your interest and resist when it's not. You are good atfinding a safe, slightly progressive middle ground when there aredifferences. You appear responsive and understanding to bothsides. For example, you avoid taking sides but are able toadd coments to or paraphrase each side's position or thoughts.You have ambivalent feelings about wmeun wanting to do moresince your daughter wants to go to normal school. Many communitymembers .iait to see what you say or do before they take a position or act. Although you're powerful, you're fair but not rich.
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Two Volunteers have been working in and around avillage amallfor nearly six months. One Vclunteer w.rs with mallfarmers in the ar qa and has been trying *o organire a farmers'association or coop utivs.
Volunteer The work has been going slowly, theiv frustrated but optiwiztlc, has identiied othercOamunity needs, and is t-ying to involve people in responding
to the needs. 

The other Voltaer works with the loc'l school as a teacherand is inV~lved in a vaxietyis a schol garden project. of school~ activities. one of thos~eThe Vblunt .s haveon this ProJect and worlvd togetherthus have cown Zriends and colleagueu amongthe Comunity leade*s.o 

Through their collaboration and Jo~it analysia they haveidentified a set of needs which areof the needs, nutrition education 
Ixi2cd they blieve. 'rpo 

apparent to and youth receation aremany community members. The third, moreinvolvement directof women in development, is notThe Volunteers suspect readily apparent. 
they ba 

this would be a sonsitlve subject sowant to cautious. 
mation on the role of 

They feal a need or morej inforwoman in the conmunity and a battewunderstanding of why it's that way. They have some hunchesand reasons for conclusions but need to begim toout. check theimThey have decided that an ove-tly direct approach to aninquiry would be viewed with suspicion and mistrust° 
They have met previously with a small group from thecommunity and have decided to bring them together to discuss
nutrition education "nd recreation needs to ifsee there is-interest and to determine some next steps.these subjects, they believe they 

In the context of 
since they could play a big role in 

can talk openly about women 
get underway. Also, 

both of these should projectsit will provide valuable insight to whetheror not women czn play a role informal agricultxedevelopment activIties. or other 
as 

The real, but hidden, agenda is then tofind cut much about women as is possible without offending,by appearing obvious,your friends. 

The five community members are:agent; two farmers; a the agricilture extensionschool teacher; and a
agriculture extension agent wo.rks 
merchant. The 

occasion. with both Volunteers on-He dlso has. helped the twoThe school teacher faxmers with crop problems.has been involved with all participantsshe/he supervises the school sincegarden project for which the merchant supplies fertilizer free and the agriculture aqent providessome guidance. The farmersI children know him/her through school.The farmers buy many items from ths Merchant's "General Store"and, on occasion, sell him their crops.
 
They have decided to meet at the local community meetinghall which is a large, open room adjacent to the school, with afew tables but mostly chairs. The Volunteers arrive early.
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List uctions to the Trainer: 

Each Pqrson, including the Observers, will have read the"Siulatsd Cultu 1 Setting-" For the role descriptions whichfollow, you should only give the duauription corvesponding
the person who will play that role. 

to 
Emphasize that the sImulation, to have a "raal4 and 'live"r quaity, depands on peoplenot knowing the other." =e. Cut along dotted lines and distri

bute tfua roles. 

Voluntee~r 0J. 
Tour job has been to work with small famezs to fo=m anassociation or cooperativ. Xt has been going glowly and you'refruatated but optimistic. Bcause of the slC% pace and frustration yonre looking 4o:r additinal tting to do. You tend 

to"t a tt8 im ti-t 93-4 On "=Tioa are too direct andtry to hrtiy things along. That is aeful whou the group trustsYOu which this one dos You are pzd abouit why women aren't more obviously involved with projects lika ycur3 You want tofind out why and beleave they are a rasource going to waste. 

Volunteer 2 

You work with the school as a teacher but are very active inother sthool pvojecs like the school garden. You are satisfiedwith yourself and your work but you are looking to link nutritioneducation and youth recreation to your school gzxden activitiesand the other Volunteer's w rk with farmers. hy people aren' tmo=re interested in nutrition education and -sc=eation for child-ren puzzles you amd you suspect it is becans women play thoseroles informally but xould meet resistance to being involved informal, ccmmnity activities. You ha the groap's respect so itis easy for you to U=obe. 



TASK ANA4 

PROJECT : Build a Solar Agricultural Box Dryer 

TASKS 

1. Estirte drying demand 
regarding use & volume 

TASK ELEMENTS PERFORMANCE CRITERIA KNOWLEDGE ANDCOGNITIVE SKILLS 

Knowledge of per person 
or per family agricultural 
drying requirements 

Knowledge of harvest in
formation; types of food 
to be dried 

MATERIALS 

Paper 

TOOLS 

Pencil 

12. Collect or obtain lo
cal climate data Data covers all seasons Knowledge of informed 

sources of climate data 

3. Select site Obtain sun angles for re-
quired latitude 

Perform sun angle calcu-
laticns at several poten-
Hial sites 

Calculations are ari-ti-
metically correct 

Know,ledge of sun angle 
formulas & equations Paper 

Sun angle 
chrt, uni
versal pro
tractor, 
c:rposs 
Penci 

Compare data F',om several 
sites & overall selection 

Selection is mode on ba
sis of most favorable re
sult 



I PROJECT z Build a Solar 

TASK 

Agricultural 

ANALYSIS 

Box Dryer 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE AND 
COGNITIVE SKILLS MATERIALS TOOLS 

4. Determine insolation See Project: Make & 
Use an Insolation Meter 

Accurate readings &cal-
culations 

Finding temperature gain 
&,Coss, calculoting insol
ationr 

Paper Pencil 

Make conversions betwee 
metric & English *ystems 
as necessary 

Correct arithmetic Knovvldge of relationship 
between BTU/ft2 & rn-
tional or local measure-
ment systems 

Paper Pencil, 
conversion 
chart 

5. Size system Determine frequency of 
use, quantity of material 
to be dried, & length oftime to dry 

Correct system Knowledge of requirement 
& insolation 

0 

6. Design solar collector Identify glazing -Understanding of different 
glazing materials 

Proper glaz

irg material 

Determine glazing angle Adequate temperatures 
are obtained 

Knowledge of latitude 

Identify absorption plate, 
if any 



TASK AIy
 

PROJECT : Build a Solar Agricultural Box Dryer 

KNOWLEDGE AND 
TASKS TASK ELEMENTS PERFORMANCE CRITERIA COGNITIVE SKILLS MATERIALS TOOLS 

7. Assemble materials 

8. Construct frame Frame strong enough to Basic woodworking tool Wood, nails Measuring
support finished system skills deviceafw, 

square, 
hammer 

9. Attach backing, sides, Construct back access/ Hinges, nais, Same as a& bottom to Frame loading door screws, wosod boy;screw

driver 

Install with hinges & 
latches 

Attach bottom & legs for 
unit 

10. Construct air circula- Drill holes in bottom near Sufficient venting size to Basic woodworking skills Screen Drill or holetion system front & top back allow proper air exchange saw, ha-mner 
rate tacks 

Screen over holes 



TASK ANALYSIS 

PROJECT Build a Solar Agricultural Box Dryer 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA KNOWLEDGE AND MATIALS TOOLS 

11. Affix rack runners Proper sizing for racks 

12. Paint inside blac t 
Paint, clean-

Ing solution 

Brush 

13. Glaze Measure & cut glazing 
material 

Work done neatly sn as 
not to detract from trans-
mission properties of 
glazing 

Understanding of pros & 
cons of different glaing 
materials 

Sealing, 
glazing ma-
terial 

Measuring 
devIce, 
shews, tacks 

Seal glazing material Watertight seal 

14. Weatherproof box if 
necessary 

Caulk or seal all cracks 

Paint with water-resistant 
material 

Watertight seal Weakier-
proofing ma

terial 

Brush 

15. Build drying racks Build frrnes 

Affix screen to frames 

Correct sizing or runners 

Rocks hold weight of 

1i agut ua Epdu 

Screen,wood Meesuring 

tpswood,
is 



TASK AN
 

PROJECT : Build a Solar Agricultural Box Dryer 

TASKS TASK ELEMENTS PERFORMANCE CRITERIA 
KNOWLEDGE 

AND 
COGNITIVE SKILLS MATERIALS TOOLS 

Overall Criterion 

Sufficient hot air is gen
erated to dry a specific 
agricultural product & 
prevent pest infestation 

When tested, dryer performs according to design 
cri teria 

to 

Ii'
 



---------

TASK ANX
 

[POJECT : Build a Solar Agricultural Dryer with a Flat Plate Collector 

KTASKS TASK ELEMENTS PERFORMANCE CRITERIA KNOWLEDGE AND 
____.__ COGNITIVE SKILLS MATERIALS TOOLS 

1. Follow tasks 1 -5 on
 
solar agricultural dryer
sheet 

2. Design collector Determine air changes re- Sufficient hot air is gen- Knowledge of genercl dryquired inside drying box erated ing requirements of parti& drying temperatures cular agricultura! product
needed
 

Determine insolation for Accurate reading of cal- Finding temperature gaincollection (see Project: culation & loss, calculating in-Make and Use an Insola- solation 
t ion Meter) 

3., Assemble materials. 

4. Construct framework Attach backing 
Nais,.wood Hammer,or alternative 

saw, mea
material suring de-Seal unitvice 

vioticPCvMcerYO WAMMPc BQl1kIiI 

01 



PROJECT : Build a Solar Agricultural Dryer with a Flat 

TASKS 	 TASK ELEMENTS PERFORMANCE CRITERIA 

5. PlaCe insulation ma- Affix insulation In all No visible patlu for heatferal ever iecking cavities, leaving no or cold to leak past in-
gaps ulation 

6. PsaWfon absorptior
 

material over Insulation 


7. 	 Paint bxx
 

17 antbxPoint, 


8. Glaze & seal col- Apply caulking or saaler Watertight seal created 
lctor t 

*Cover with glazing 

Nail down 

9. Screen vent Cut screen to vent open- Seal tight enough to pre-
Ing size & attach vent intruon of pests 

IJ 

Plate Colleotor 

COGNITVE SKLLS 

Knowledge of diiferent 
insulation materials 

Knowledge of types of 
pests in area 

MATERIALS 

Insulation 
materia 

Absorption 
material 

cleane 

Glazing a-
terial, caulk 

or senling
compound 

Screen 

TOOLS 

Hammer, 
tacks 

Hammer, 
.niIs,shears 

Brush a 

bi 

Hmmer,
 
nat is, saw,
 

shears 

Hqmmer, 
tacs 



TASK AN
 

PROJECT puild 

TASKS 

0. Build platform to or-
;e=n! collectors to sun & 
drying box 

a Solar Agr.cultu -cl Dryer with a Flat P tc Colkctor 

KNOWLEDGE AND 

TASK ELEMENT. PERFCRMANCE CRITERIA .COGNITIVE SKILLS 

Prepare location Collector isoriented in Krowledge of requiredproper direction & angle angie of coilector & pro-
end is spcure per orientation 

MAERIALS 

Wood 

TOCLS 

Hammer, 
rw 15,saw 

Tie down platform so it 
does not settle or blow 
away 

. 

1. Attach col!ector to 
drying box 

Mount collector on plat-
form. 

Collectp 
ed dowr' 

securely fastn- 4 

Seal collector to .dryer
inlet vent No leaks In 

dryer union 
Ilector 

12. Weatherproof unit Paint with appropriato-
material 

Complete unit is sealed 
& water resistant 

Weatherproof- l ,Ush 
nig material 

Overall Crferi on 

Sufficient flowing hot air 
is generated to dry speci
fic agricultural pioduct & 
rotect it from pest infes

tatior. 
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PLANS: DRYING RACKS FOR A SOLAR AGRICULTURAL 
DRYER 

iI .. -i , 

, I I' I I I 



PHASE VI : 	 APPROPRIATE COMMUNITY TECHNOLOGY: INTEGRATION 

OF TKEHS 

HEALTH / NUTRITION 

WOMEN IN DEVELOPMENT 

THE ROLE OF THE VOLUNTZER IN DEVELOPMENT 

Previou Pag" Blmk 
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632 PHASE. V1 

DAY 7 I V)AV 3 

SeGSion 1: SesSion 3: Session 7:

Inxo,.uction to the Assasing C'oMurnity Resources
 
Final Phase Energy Needs: The Penct
 

Corps Energy Starvay 

Session 2: Session 8:Preparation Time for Session 4: 
 Integrated Dernonstra
the Demonstations Integrated Demonstra- tions, Part III 

tions, Part I 

Session 5: Session 9:

Women in Development: Individual Study Time 
Project Assessment and
 
Revision
 

session 6: Session 10:

Integrated Damonstxa- Integrated Demonstra
tions, Part 11 tions, Part IV 

DAY 4 7A V 5 VAV 6 

Session 11: Session 13: 
 Session 14:

Assessing the Role of 
 Energy Fair Evaluation and Clean
the Peace Corps up
Vclunteer 

Session 12: 
Preparation for the 
Energy Fair
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SESSION I 
Introduction to the Final Phase
 

Time: 2 hours 

Objective: The Trainee will 
begin to apply the knowledge, attitudes,
and skills acquired during the training program, in a manner that
demonstrates a grasp of the training philosophy and goals.
 
Ovetview: The last phase of training serves as an opportunity for the
Trainees to reflect upon their progress and changes, and to draw
together the major themes of the program in a way that integrates the
learning experiences that have occurred in the past weeks. 
They
are urged to contemplate and digest what has been learned, and are
encouraged to work independently, and in small groups. 
It is intended that the Trainees will be guided toward the development of
individual styles and approaches that will assist them during the
transition from training to Peace Corps service, and will serve them
well during their time overseas.
 

Throughout the week, the Trainees utilize the cognitive and physical
skills they have gained to demonstrate an understanding of potentially
appropriate technologies within the context of the social, cultural,
economic and health considerations that exist in developing countries.
This session provides an introductionto the week's activities and
objectives.
 

Sugge4ted Rezouuee 

Attachment VI-I-A 
 : 
The Role of the Appropriate Technology

Extensionist: Transition to Peace Corps

Service
 

Attachment VI-l-B 
 : Demonstration Guidelines
 

Mateia.z Needed: Chalkboard and chalk, or newsprint and markers.
 

Pto edu e
 

1. (15 minutes) The Trainer introduces the last phase of training, and gives an overview of the week's activities, including:
 
- A final, integrated demonstration of the technologies used
and the devices built during training, including their
potential applications, and impact on local traditions,

customs and systems.
 

- The Trainee's written perceptions of the role of the
appropriate community technology extensionist.
 

- A community meal and energy fair. 

2. (10 minutes) The Trainer distributes Attachment VI-l-A,
reviews it, and explains the purpose of the exercise. The
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written description should reflect the integrated nature of
appropriate conmunity technology, and a sensitivity to the
various develooment issues raised during the pzogram.
paper will be &iscussed (uring Se4.ion 
The
 

It and will be collected
 
at that time.
 

3. (20 minutes) 
 The format for the final demonstrations is
explained and discussed: 
During the program each Trainee has
participated in all phases of design, construction, and use
of a Lorena stove, a pedal powered device, a solar water
heater, and a solar agricultural dryer; in addition, each
Trainee has acquLred vnd developed a number of extension
techniques to transfer informjation in an effective way. 
Based
 on those physical and cognitive skills, groups of Trainees
will demonstrate each of the devices that their group has built,
and will present the technologies in a way that integrates them
with the socio-cultural, health, economic, and envirormental

realities of developing countries.
 

At this time, the Demonstration Guidelines (Attachment VI-i-B)
should be distributed and reviewed. 
The Trainer may wish to
give an example of a deonstzation, such as the step-by-stepprocessing and preparation of a food, including, dirying, grinding, cooking, and washiig. plates. The presentation would include the health and nutrition aspects of the devices, and
their implications for the involvement of all community members
 
affected by their use.
 

4. (1 hour) In work gToups, the Trainees begin planning their
demonstration, according to the following guidelines:
 

-
the tasks are equally divided so that all group members
 
actively participate
 

- decision-making is by consensus 

- the demonstration.utilizes the concepts of adult learning
 
- major advantages and drawbacks of each device are presented
 

- a variety of communication techniques is used
 

-
the devices are modified, if necessary, to make them
 
suitable for demonstration
 

- the demonstration of each device is related to the use of
the other technologies
 

- implications for health, nutrition, and the involvement of
 women are included
 

- socio-cultural, economic, and environmental considerations
 
are discussed.
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5. (15 minutes) The schedule of available times for demonstrations are posted. 
Se4 6Zon 4. 6, 8. and 10 have been
designated for final preparation time and pre3entation;

however, only two groups should give demonstrations in any
session. 
 Before the next session, Trainees should arrange

the time slot their group will occupy.
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SESSION 2
 
Preparation Time for the Demonstrations 

Time: 6 hours 

ObjectZve: See SeaZaon I and 4 
Ovtiew: in order to prepare for the various activities, time isallotted for independent and group work. 
The Trainees may develop
their demonstrations, or use the time for completing other projects
and assignments.
 

MateZia. Heeded: 
 Determined by individual projects.
 

P~ocedut~e
 

The Trainees schedule their time independently, according to
the tasks that they have chosen. It is suggested that one of
the following activities be pursued:
 

- modification or adaptation of the devices in preparation

for the demonstrations
 

-
development of the demonstration methodology, visual

aids, and extension tools
 

-
study and writing of the assigned work (Attachment VI-l-A:
The Role of the Appropriate Community Technology Extension
ist)
 

- continuation of independent projects.
 

Previous Page Bnk
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SESSION 3Assessing Community Energy Needs: The Peace Corps Energy Survey
 

Time: 1 hour
 

Objectiu: The Trainee will beconme familiar with a data collection
and survey instrument, and will suggest its potential applications
as a tool for assessing community energy needs.
 
OveAview: An important component of the Peace Corps Energy Program
is directed toward collecting and analyzing basic data on rural
community energy requirezoents and use. 
Such efforts are intended to
identify needs and, based on that knowledge, develop programs in
renewable sources of energy that are aimed at improving the quality
of life in rural areas. 
A primary data collection instrument is
the community energy survey, which utilizes a standardized form to
ascertain the types and amounts of energy needed and used in rural
areas of developing countries throughout the world. 
In this session,
the Trainees examine the concept and design of the survey, and suggest
potentially useful ways of applying it.
 

Suggzeted Rezoucrez
 

Congdon, R. J., Int4oduceion to Appop4tate Technotogy, pp.

63-71. (Handout)
 

"Concept Paper for Peace Corps Energy Program" and "Survey
Instrument", both available from Peace Corps Energy Program,
OPTC/ACTION, Washington, D.C. 
 (Handouts)
 

Note: The Congdon article should be read prior to the session.
 

Procedu e 

1. (10 minutes) The Trainer talks briefly about the purpose and
 
design of the energy survey, and reviews the Congdon article.
 
2. (35 minutes) The energy survey instrument is divided in five
parts: 
 the village; domestic energy use; small food shop energy
use; agricultural energy use; and renewable energy. 
The Trainees
form five groups, and each group analyzes and discusses one
part of the survey. 
Some questions for consideration and discussion are:
 

-
What type of information does the survey make available?
 
What type does not appear?
 

- How can the information be used?
 

-
What other types of information would be necessary to
 
design an energy program?
 

-
How could the survey instrument be improved?
 

Previous Page Bc = 
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- Based on specific job assignments, how could the survey

instrment be applied to implwent the energy plan of a
 
particular country?
 

- Would you use the survey to assess local needs? why or
 
why not?
 

3. (15 minutes) The groups join and discuss their conclusions.
 
The Trainer should guide the discussion, using the questions

for consideration in procedtre #2.
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SESSION 4
 
*Integrated Demonstrations , Part X
 

(No e: Sea.ion 6, 8 and 10--parts II, II, and IV of Integrated

Demonstrations-- are identical to Se4iZon 4 and do not appear as
 
separate entities in the manual.)
 

Objectiue: Based upon an awareness and understanding of the interrelationships that exist among technology and development issues,
health, community systems, and socio-cultural realities, the Trainee
will plan and participate in a presentation that demonstrates technologies based on renewable sources of energy and exemplifies the

integrated nature of appropriate community technologies.
 

Overv ew: The groups demonstrate the various devices built during
the training program, and receive constructive feedback concerning

the content and style of the 'presentations.
 

Sugge6ted Reou e4
 

Attachment VI-l-B : Demonstration Guidelines
 

MatetiatL Needed: 
 Determined by the individual requirements of the
 
demonstrators.
 

Procedure
 

1. (30 minutes) The groups continge to prepare for their
 
demonstrations.
 

2. (1 hour 30 minutes) The two scheduled demonstrations are
given; the time allotted for each i3 45 minutes, including 15
minutes for diszussion and evaluation. The audience should consist of Trainer-, other members of the training community,

Trainees, and people invited from the local community. The

guidelines presented in Attachment VI-l-B, and in Sez~ion 1',
should be reviewed briefly. The Trainer should remind those

presenting demonstrations to:
 

-
be sure to have a clear and accurate understanding of

the construction and operating principles of the devices
 

- be able to explain the advantages, drawbacks of the
 
devices, and their implications
 

-
communicate the simplicity of the devices in non-technical
 
terms
 

-
draw the audience into the discussion and operation
 

-
utilize the talents of the audience as a resource
 

- conclude the demonstration with plans for the future.
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The groups should also ne assured that the demonstration may be
considered successful if the nature of the techr.ology has been
effectively communicatod within a larger context. 
A community's
rejection of the technology does not necessarily imply failure.
 

When each demonstration has been completed, the audience provides constructive criticism and observations concerning the
extension skills used, and the relative affectivaness of the
presentation (see Attachment VI-I-E). 
 Evaluation should also
be based upon the group's ability to work cooperatively during
the presentation, their technical, expertise and the utilizationof the racoumended guidelines in St44Aon I and Attachment
 
VI-l-B.
 



643
 

SESSION 5

Women in Development: Project Assessment and Revision
 

(Adapted from Session #8 in WIvt A Voa&ntee 
Toa.inng Re4aroute Book.) 

Time: 3 hours 

Objective: The Trainee will assess the degree to which Peace Corps
projects and assignments influence and include the participation
of women, and will develop strategies to modify such development
efforts in order to facilitate the full and active involvement of
all people affected by technological innovation and change.
 

OveviZew: 
 Based on a new or enhanced awareness of the relationship
of women to the development process, the Trainees may focus on their
future Peace Corps service, within the context of women in development issues. 
 Current programs are analyzed as much as possible, to
ascertain their potential impact on women in developing countries,
and suggestions are formulated for appropriate methods to include
 women (and other community members affected by a project) so that
technological innovation may exert a positive influence, and help

improve the quality of life.
 

Sugge.ted Rez4ouaie
 

Attachment VI-5-C : Project Assessment Checklist
 
Attachment VI-5-D : Women in Development: Defining an Approach
 

Matex Lat Needed: Chalkboard and chalk; or newsprint and markers;

tape.
 

Pocedaxe
 

1. (10 minutes) The Trainer reviews the objective and presents

an overview of the session.
 

2. (10 minutes) The Project Assessment Checklist (Attachment
VI-5-C) is distributed and explained. 
It should be noted that
the list is not all-inclusive, and some items may need to be
added during the following activity. Questions should be
addressed, and any uncertainties clarified.
 

3.. (45 minutes) Individual project and/or job descxiptions,site information, and other explanatory materials are distributed. 
The Trainees are asked to review all the materials, and
use the Assessment Checklist to analyze the project or program
in regard to the involveAnent of, and potential impact on, women.
 

Note: If individual project material is not available, a current
project in the assigned country may be substituted. However, it
is hoped that the Trainees will already be familiar with their
Peace Corps assignments, and will have seen the relevant.infor
mation before the session.
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Note: A break may be scheduled before the next activity.
 

4. (30 minutes) The Trainees form grours of 4-6, and discuss
 
their projects based on readings and tne A sessment Checklist.
 
The Trainer may join the discussions and circulate among the
 
various groups. The following queations should be used as
 
guidelines:
 

- What areas of the project will have - probable impact on 
women? in a positive or negative way? through direct 
or indirect influence? 

- What other information do you th~ink you ahould find out,
 
or will need to have clarified?
 

- (for wwien) How do you think that being a ftm.ale PCV 
in this project will in !uenue the paxticipation of local
 
women? will influsnce other aspects of the project?
 

5. (15 minutes) All Trainecs gather, and the Trainer guides a 
gereral discussion, based on the reports fZrom the small groups.
Sunuary statements,. highlights and coiimon obaervationii should 
be noted on a chalkboard or sheet of newsprint. 

Note: Many of the project descriptions will either vaguely in
clude references to women, or will not clearly state the anti
cipated impact on, or involvement of, women. It should be 
mentioned that it is prob"ble that the Trainees will have to 
conduct more research when they arri've overseas, mid will have 
to ascertain the actual level oE women's involvement by per
sonal observation.
 

6 (20 minutes) The article "Women in Development: Defining an 
Approach" (Attachment VI-5-D) is distributed and read. An 
alternative plan is to present the contents of the article as 
a talk. A brief discussi, should follow, in order to address
 
questions, or clarify any observations.
 

7. (30 minutes) Small groups re-form, and develop a potential

plan of action for a composite or hypothetical project in res
ponse to the qaestions: "Given the information you have concern
ing your individual project (including the Assessment Checklist,
 
discussions, and readings), what actions might you take to
 
involve women more actively, and to ensure that the impact of
 
the project would result in positive changes? rdentify specific

actions, including how they would be implemented, and how long

they would take." A reporter should be selected in each
 
group to summarize the discussion, and present conclusions to
 
the others.
 

8. L20_minutes) The groups present their plans during a general

discussion guided by the Trainer. At the end of the presentations

the Trainer should provide a brief summary, including the follow
ing information:
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The assessment process is an important phase of project
review, planning, or implementation. its value is enhanced by aearching for inforatior beyond that which is
provided i documents, staternents o good intention, or
sophisticated (and often abstract) divelopment plans.
However, only when there is nn adequate understanding of
reasons, factors and causes underlying inappropriate
development strategies, ui.-y viable plans be made to effect
positive changes to benefit all people affected by develop
ment projects.
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SESSION 7
 
Resources
 

Time: 2 hours
 

Objectieu: 
 The Trainee will develop an awareness of the diverse
 recources available to assist field workers in developing coi7ntries.
 

OvetviZt: An important and major role of the appropriate community
technology extensionist is to facilitate technical informati n and
 
resources. 
However, it is often difficult to obtain needed tupport,

especially when potGntially helpful organizations, books and other
 
resources are unknown to the field worker. 
Throughout the program,

the Trainees have learned about various 
ilources of assistance; in

this session, there is an emphasis on specific information concerning the acquisition and use of a variety of resources for technical

information, general literature on the development process, health
 
and environmental issues, and funding.
 

Sugge4ted Reuouxeue 

Darrow, K. and R. Pam, App'opriate Technoto9q Sowteebo.1ok.
 

AppropAZate TechnoZogiie 6o& VeueZopment (handout) and Mon-Peace
Co4pA PubtbLationz AuaiLabte tkxough ICE: An Annotated Sibio
g4aphy, both available through Information Collection and 
Exchange, Peace Corps, Washington, D.C. 

"A Bibliography for PCVs Working in Health-related Activities"

in Training Peace CorpA T4aneea/Votunteeu 6or%Hetth-e&itcd 
Activitiez: GuideZinZe6 Sox TaZne&r, prepared by Africa region,
1978, available through OPTC/Peace Corps. (Handout) 

See also SUGGESTED RESOURCES, pp..683-688. (Handout)
 

Attachment VI-7-E : 	Appropriate Technology Information and
 
Resource List
 

MateiatL Meeded: Pens and paper. 

Ptocedtre
 

1. (1 hour 30 minutes) After distributing the handouts and
 
Attachment VI-7-E, the Trainer leads a discussion aboxit the

various resources available to Peace Corps Volunteers, and

appropriate ways of utilizing them to increase the general in
formation network. Some topics for discussion are:
 

HOST COUNTRY RESOURqES
 

- government agencies, offices, and ministries
 
- libraries
 
- embassies (for literature and films)
 
- other voluntary agencies and assistance groups
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- other PCVs and staff
 
- development agencies (UNDP, USAID)
 

PEACE CORPS, WASHINGTON
 

- Information Collection and Exchange (ICE)
 
- ACTION library
 
- Desk officers
 

ORGANIZATIONS THAkT PROVIDE TECHNICAL ASSISTANCE, including:
 

- Volunteers in Technical Assistance
 
- Intermediate Technology Development Group
 
- League for International Food Education
 

FILMS AND PERIODICALS
 

(See resource lists)
 

HEALTH AND NUTRITION INFORMATION
 

(See resource lists)
 

WOMEN IN DEVELOPMENT INFORMATION
 

(See resource lists)
 

FUNDING
 

Peace Corps Partnership Program
 
US AID
 
Local resources
 
Private Voluntary Organizations
 
VITA
 
Appropriate Technology International
 
International development groups and appropriate technology
 
organizations
 
review of proposal writing
 

NETWORKING
 

- development and appropriate technology organizations (see
 
- newsletters and journals
 
-establishment and. maintenance of a Peace Corps Energy
 
Program network.
 

2. (30 minutes) The Trainees are encouragdd to contribute addi
tional resource information, and exchange helpful addresses,
 
names and suggestions. If there are Trainees with specific areas
 
of interest, they may join to review the resource lists and
 
identify organizations, literature and other resources that may
 
be particularly helpful. The session should conclude with a
 
discussion of ways in which the various people can provide each
 
other support while in the field: newsletters, correspondence,
 
up-dates on activities,.tapes, etc. The Trainer should emphasize the
 
importance of forming and joining a network of people with like
 
interests, philosophy, and goals.
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SESSION 9 
individua, Study Time
 

Time: 2 hours 

Ob ectiue: See Session I and 11 
Oveview: 
In keeping with the focus on independent study and time
foi contemplation, the Trainees are provided with the opportunity
tolwork on their role descriptions (see Attachment VI-1-A) and,
if desired, to consult with the Trainers.
 

Rezouacez and MateiZiaZt: As needed.
 

Procedture
 

The Trainees are encouraged to use thii time fur assigned

?rojects, readigna 
or other activities related to the final
preparations for t 
 week.
 

The Trainers should be available for consultation during this
 
time.
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Assessing the Role of the Peace Corps Volunteer
 

Time: 2 hours
 

Objectiu: The Trainee will prepare a clear, thoughtful and concise
 
description of the role of the appropriate community technology

extensionist, as it pertains to the Trainee's individual Job and
 
country of assignment.
 

Ovexview: In order to gain a better perspective on the potential

applications of skills, ideas and technologies learned during

training, the Trainees are encouraged to -hare their perceptions

with one another. They discuss their observations concerning the
 
program, their own abilities, future job assignments, and the goals

and philosophy that they have developed. Both the written assign
ment and the continuing discussiqns provide a forum to facilitate
 
the transition from Trainee to Peace Corps Volunteer.
 

Suggeted ReAotree
 

Attachment VI--A
 

Matzeiatz Needed: Newsprint and markers. 

Pocedwte
 

1. (5 minutes) The Trainer presents an overview of the session,

and briefly ra-states the purpose of the assigned writing.
 

2. (40 minutes) The Trainees form groups and discuss the
 
questions in Attachment VI-l-A, paying particular attention
 
to the definition of appropriate community technology. Each
 
group is asked to write a composite definition of appropriate

community technology as ii relates to the role of the Peace
 
Corps Volunteer. The definitions should be printed clearly
 
on newsprint, so that they may be posted during the energy
 
fair (SeZ6ion 13).
 

3. (15 minutes) The definitions are posted and discussed.
 

4. (45 minutes) The Trainees share thoughts and observations
 
concerning the role of the Peace Corps Volunteer as facili
tator and extensionist. Some points for discussion include:
 

- The relative importance of integrating health and nutri
tion, women in development, and global issues with the
 
technical aspects of training, in order to prepare the
 
Trainee for overseas development work
 

- The interpretations and meanings of the words "extensio
ist" and "facilitator"
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-
A review and possible modification of the term "basic
human neods", in relation to the role of apprnpriate
community technologies in meeting thoae requirements. 
5. (15 minutes) The Trainer highlights a=d six-marizes thesession, and asks for any comments cnncernin the writtenassignment. 
The papers are collected fr later evaluation.
Defore the Trainees leave the site, there should be an
opportunity to individually discuss the assignment withmembers of the Training staff, and the papers (or copies)should be made available to the Trainees..
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SESSION 12
 
Preparation for the Energy Fair
 

Time: 6 hours
 

Objectiue: The Trainee will actively participate in the planning

and coordination of a community festival/energy fair.
 

Ove.uvew: A community gathering is the last major activity of
training, and is a culmination of the experiential learning that

has characterized the program. The Trainees plan an energy fair
and community meal, based on the theme of renewable energy applica
tions, and begin preparations for the day's activities.
 

Sugge.ted Rezouitrce 

Attachment VI-12-F : 	Guidelines for the Health and Nutrition
 
Final Practice
 

Attachment VI-I-A :.Demonstration Guidelines
 

Procedure
 

1. (15 minutes) The Trainer presents an outline of the next
day's activities, and reviews and posts the sign-up sheets

and guidelines for the meal preparation (Attachment VI-12-F).

The following brief talk may be given as an introduction to
 
the community gathering:
 

Festivals and fairs have always been important to
 
community life. They provide 4 traditional time for

people to gather, share experir.ices, enjoy the company

of friends and family, and learr o7About new happenings

and innovations. Especially in developing countries, the

importance of community gatherings is apparent; festivals
 
often serve as the focus of community activity for days,
or months. During overseas service, many people find

that celebrations surrounding the harvest, or other
 
commemorative occasions leave long-lasting and fond

memories. The community energy fair that will take place

is a good opportunity to enjoy and learn from one another,

to meet with friends, and share new ideas and infonnation,

and is a good way of making a transition from one com
munity to another.
 

2. (5 hour 45 minutes) The Trainees organize and plan the

activities, using the following guidelines for the energy fair:
 

- All Trainees should participate fully in the food pre
paration and demonstration of devices, and be respon
sible for food, fuel and water supplies, and any other
 
necessary materials.
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-
There should be an emphasis on the integration of the
themes presented during training, including: implications

for health, the participation of all community mprnbers,the concepts of adult learning, global energy anddevelopment issues, technical information, and appro
priate communication and extension skills.
 

- There should be a comparison of the various devices. 

- Informat4n should be available to guests and community
members. 

-
Music and games should be an integral part of the
 
festival.
 

-
A schedule of events should be developed and made
 
available.
 

The Training staff should be availIe to guide and consult
with the Trainees. It is recommendedthat groups or committees
be formed to work on specific areas, such as: setting-up the
demonstration and eating areas, coordinating the activities
 
and demonstrations, etc.
 

It is important that the Training staff facilitat-organiza
tion of the activities and preparations, but-ft is equally
important that thie Trainees have the opi6rtunity to be responsible for all aspects- of- the fosta 1-. 
Note: During preparation time, some final evaluations and
interviews may be scheduled. The others may occur on the last

day of training.
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SESSIOM 13
 
Energy Fair
 

Time: 8 hours
 

ObjeZtiue: The Trainee will competently use and demonstrate each
device built during the training program, emphasizing the potentially
appropriate applications to interested observers; and will actively
participate in the preparation of a meal, utilizing food that has
been preserved, processed, or prepared in accordance with the
criteria of appropriate use of energy, cultural and economic viability,
taste, and retention of nutritional value.
 
OveAview: The energy fair provides a festival atmosphere for creative
demonstration of the various devices, in ways 
 that show their potential for use in developing countries. 
The entire training community and invited guests participate in the day's activities, which
include a meal, followed by presentations, games, music and other
activities planned by the Trainees. 

RRoezoueze and Matexiata: As needed. 

Procedute 

A possible schedule of events for the day's activities follows.
However, it should be adapted to suit the needs and capabilities
of the individual program and site, and in accordance with
the creativity of the participants.
 

1 hour -- gather materials and supplies
 

2 hours -- prepare the meal
 

1-2 hours --
 eat and socialize, do a preliminary clean-up 
2h hours -- presentation of skits, games, songs, puppet

shows, and demonstration of the individual devices 
1 hour -- clean up 
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SESSION 14 
Evaluation and Clean-up
 

Time: 4 hours
 

Ovetview: The last hours of training are likely to be filled with
final details and activities. However, there should be time allotted
to clean and organize the training site, store tools and materials,
and, if necessary, dismantle or store the devices built during the
program. If final interviews and evaluations have not been completed,
time should be provided during this last session.
 

A note on Evaluations:
 

It is recommended that the final evaluations take the form of a personal interview, in order to review the Trainee's progress and skill
level in all areas of the program. Although a written evaluation
(by the Trainee) is desirable, time constraints may limit a long
assessment. 
If feasible, the mid-program evaluation (pp. 383-384)

may be used.
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661 Attachment VI-l-A 

THE ROLE OF THE APPROPRIATE COMMUNITY TECHNOLOGY EXTENSIONIST: 
A TRANSITION TO PEACE CORPS SERVICE 

Please present a clear, thoughtful, and concise description of
 
your perceptions concerning your role as a Peace Corps Volunteer.
 
Include the following points for consideration:
 

- Your definition of appropriate community technology.
 

- Your understanding of the job or project .to which you have
 
been assigned.
 

- The manner in which you have been prepared by this training
 
program.
 

An honest appraisal of your skills in physical, cognitive
 
and social areas.
 

- The limitations you perceive in your abilities, and in the 
potential job situation. 

- The ways in which health and nutritio training may facili
tate your role as a PCV, and as an appropriate community

technology extensionist.
 

- Methods you will consider in order to encourage the active
 
participation and inclusion of all community members affected
 
by your project.
 

- How your job or project may contribute to improving the
 
quality of life of the people affected.
 

- Methods you plan to use for effective community involvement
 
in the application of technologies and devices.
 

The description should be prepared carefully, and should reflect
 
your philosophy and current perspective on training and Peace Corps

service. A copy of your paper will be given to you to take with you;

it will be interesting to review it, and compare it with your

realities and job situation a year from now!
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From: CHP/Guatemala
 

DEMONSTRATION GUIDELINES
 

PURPOSE
 

It is very important that you have clearly in your mind the exact
 
purpose of your demonstration. If your purpose is not clear to you,
 
you will not be able to communicate it clearly to someone else.
 

The first thing you must consider in giving a demonstration is your

audience. The following is a list of questions which should be con
sidered when planning a demonstration.
 

1. How large is your audience?
 
2. Is there an optimum size?
 
3. What is the audience interest?
 
4. What is the audience age?
 
5. What is the audience's level of education?
 
6. How much does the audience know about the subject?
 

Key points:
 

7. If subject of demonstration is new to the audience, can it be
 
related to some experience or subject common to all?
 

8. Does implementing demonstration techniques involve financial
 
or emotional risk to members of the audience?
 

PLANNING
 

Secondly, you should plan the procedure step by step to eliminate con
fusion, keep things moving smoothly, assure correct results, and
 
most important of all, to know yout 4ubject matte.
 

1. Your should limit the scope of the demonstration, so that it
 
covers only one subject, can be covered well, and not so long as
 
to lose the attention of the audience.
 

2. If the demonstration is part of a series of demonstrations
 
necessary to convey a complete idea, try to include a minimum of
 
material connecting it to succeeding demonstrations.
 

3. Be sure you have all the materials and implements necessary to
 
do the demonstration. Do not rely on people to bring a necessary

implement or material when they come to the demonstration, have
 
it ready beforehand.
 

4. Will the villager have all the tools and materials necessary
 
to implement what you have demonstrated? If not, can you help
 
to obtain them?
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5. ou .51=eyou can handle the tooiz necessary for the demaonstration sufficiently well to be credible.
 
6. HoTo much work is needed to adequately demonstrate the process?
 
7. Know all technical terms necessary for the demonstration.
 
8. Zf the demonstration is new to you, do it by yourself once
 
to be sure of steps, problems, etc.
 
9. Think about ways to reinforce learning (i.e., will it be
necessary to work with each person who attended the demonstration
on an individual basis? A repeat demonstration?)
 
10. Think of ways to get people to come (for ecample, send word
with school children, individual home visits, community notice).
 
11. You may want to keep a list of persons who attended the
demonstration; one,to help remember who will need a follow-up
visit, and two, if you are givig a series of demonstrations,
who missed which demonstration. 

VISUAL AIDS
 
Visual aids can play an inprtant part in a demonstrat.on.
aid need not be a drawing.; it can be a model, 

A visual 
a picture, a finished pro,_act,or a photo. Any visual aid usedpart of the demonstration should be an integraland not somethingin itself. which will be distractingThe following are some questions to 
.e considered when
developing visual aids for a demonstration (since the meaning of
visual aids may differ from what you intend,to what villagers understand in their culture):
 

1. Does the demonstration require visual aide?
2. Can something else be used more effectively?
3. Do the aids need to be drawn?4. Should they be drawn before or during the demonstration?5. Is the audience acquainted with visual aids?6. Is it simple enough to be understood?7. Are you sure your picture conveys the message you intend
in apross-cultural situation?
 

,EMOASTRAT ro? 
If the demonstration has been carefully planned, the actual demonstration should go well.
 

1. Begin with a simple introduction, thanking the people for
coming, particularly any community leader(s) present. 
2. You may want to stanz the demonstration by getting the audience
into a diALected discussion which will lead to the realization
 

http:demonstrat.on
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of the need for or usefulness of that project, method, or process
which you are about to demonstrate. 
Or, if the underlying Leed
or purpose is understood, a simple statement of the object of

the demonstration should be given.
 

3. Explain preliminary layout of materials, tools, etc.
 

4. Work through steps according to your plan, explaining each
step as you go. This is particularly important when the'steps

have a specific order.
 

5. Have visual aids at hand so there will be no interruption
while going to get themor taking audience to a room to use the
 
blackboard.
 

6. Ask if there are any questions after each step.
 

7. When you are finished, summarize the procedure.
 

8. Offer to help those willing to try what you have demonstrated.
Set a specific date for individual help if the person shows
 
sufficient interest.
 

9. Thank people again for attending the demonstration.
 

good demonstration consists of a well-defined purpose and a well
hought out plan, taking into consideration audience needs, interests,
abilities, and age. Careful use of visual aids can mzake the conveying of an idea much easier and clearer, and a good plan makes things

run smoother.
 



667 
 Attachment VI-5-C
 
Adapted from: WTD: A Votuntee4 Trtaining Ruoutce Book
 

PROJECT ASSESSMENT CHEC:<LIST 

Instructions (Part A):
 

The 	eleven (11) statements below represent a partial list of
indicators to assess whether or not, and to what extent, women
have been adecuateiv considered in your projecz. 
 Some indicators
may 	not be reievant or discernible. Others ma.. need to be added.
Given te information you've read and/or heard,and place a check (V/) -c over the -'ijzt
in those brackets which clearl-.' or
apparently apply.
 

1. 	 Women were involved in the preparation
C 	 of the project:) Consulted (by Staff/PVO/Agency Rep.)
 
( 
C 

) 
) Visited on site (by Staff/PVO/Agency Rep.)Included in community/agency negotiations.
 

2. Volunteers will work with women:
 
In community


) n Agency
 

Project objectives ( )
3. 	 or narrative ( ) indicate that
working with women is expected.
 
4. Job description specifies ( ) 	or implies C ) the volunteer
will work with women.
 
5. 
Project objectives specify C ) or imply ( ) that women will
 

be affected positively.
 
6. Project objectives imply that women will be affected negatively. 
7. 	 Project objectives or narrative specify C ), imply C ) that 

only men will be worked with.
 
8. Project narrative specifies ( ) or implies C ) that women are 

among intended beneficiaries. 

9. 	Site information:
 
( ) !akes reference to women
C ) Talks only of men
C J Implies their involvement
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10. From the project descripton ( ), Job description ( ), andsite infozmation ( ) it can be deduced ( ) or assumed ( )that indirect benefits will accrue to women. 
11. Prom the project description ( ), job description ( ), andsite information ( ) it can be deduced ( ) o: assumed (that i.ndirect harm will impact women. 
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Instructions(Part B)_: 

The following list of indicators attempts to stimulate analysis
and thinking about whether a project has posit-ve and/or negative
impact on women. Very occasionally the impact is clear or anticipated. 
Most often the impact is unclear and unanticipated. From
what you have read or heard, check (,Z) whether or not Lmpact may
be positive or negative (or both) for as many indicators as possible.
Also feel free to add any indicators you believe relevant since this
list was not intended to be exhaustive Dr relevant to everv country

or program in all its aspects.
 

The impact on women for this project will or may be demonstrated
 
by:
 

POSITIVE 
 INDICATOR 
 NEGATIVE
 

Personal income increase
 

Family income increase
 

More leisure time
 

New skill development
 

Better sanitation
 

New knowledge/awareness
 

New behaviors
 

More food
 

Better quality food
 

Better personal health
 

Better family health
 

More access to information
 

More choices on how to spend time
 

More participation in decision-making
 

More access to education
 

Better housing
 

Full employment
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From: WM A Votunte£L Tiu.ning Attachment VI-S-D
ueowtee 3ook 

Women in Development: Defining an Approach
 

Judith A. Hermanson
 

The phrase "women in d evelopment" is fairly new to 
the vocabulary of the development community. 
However,
 
it is a phrase that, together with its acronym "wid," 
is much bandied about. 
This has its advantages and its
 
disadvantages. 
On the one hand, the phrase at least
 
surfaces ';he issue of women's participation in the de
velopment process. 
 On the other hand, it shares with
 
other catch phrases the problem of being ill-defined.
 

,"omenin development" is not the only phrase .us 
d
 
in the development community that could benefit from
 
better definition. 
Which two people, for instance, have
 
the same understanding of what the phrases "the poorest
 
of the poor," "appropriate technology". and "basic human 

needs" mean? 
The catch phrase tends 
to oversimplify and
 as a result, sometimes to communicate different ideas to
 
different people. 
With "women in development," however,
 
there is 
 another difficulty as well. 
Often people inter
pret it in light of some of their own basic assumptions 
about women's roles and so their ideas about it tend to
 
be emotionally ladan.
 

Judith Hermanson was Project Director for the 
New TransCentu
Foundation's women in development project for Pea
•. __• -- ,or..Peace.CO 
 es. rps She
r:o
is Executive Vice President of the woman-owned, policy -research
company, the Newman and Hermanson Company.
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Nonetheless, beyond the catch phrase "women in develop
ment" lies a concept that may be critical to the nature of
 
development in the Third World. 
Th..s paper is an attempt to net
 
some of the complexities that it contains and to provide
 
an expanded sense of what "women in development" uight mean
 

for Peace Corps.
 

Why should we be concerned with women in particular?" 
One might ask. And with reason. The response is that in 
attempting to define women in development, the stress must 
be placed on "in development." We have begun to: find that 
to assume that women are "being taken care of" in the course 
of development in general is not a safe asaumption to make.
 
It is not necessarily true that women will advance as their
 
couiDtries advance. 
 Indeed, there are documented examples
 

of well intentioned development projects that have impacted
 
negatively on the position of women within a particular
 
culture.I! Women have sometimes been robbed of status,
 
secure social positions and economic opportunities as a re
sult of such projects. For instance, in many countries in
 
Africa, where women have traditionally done much,of the
 
agricultural work, development projects introducAng mechan
ization and cash crops have usually ignored women's role,
 
The consequence in such cases is that women have been barred
 
from the economic opportunities that by practice belong to
 

them.
 

See for example Irene Tinker,-"The Adverse Impact of Development on Women," Women and World DeveloDment, ed. Irene Tinker
and Michele Bo Bramsen (Overseas Development Council,
Washington, D.C.: 1976), pp. 22-34.
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W4.th regard to their own Positions in their societies,
 
they have lost standing vis a'vis 
the position that 
they once
 
held. 
The emphasis of development projects on men's roles,
 
with women left, for the most part, in their traditional
 
roles  at least, what are 
traditional roles in the eyes of
 
planners with Western orientations, who assume that women in 
subsistence societies play the same types of roles as 
 iddle
 
class Western women 
-
 holds the potential for social dis
location. 
As the gap between traditional ways and new ways 
comes to be demarcated in terms of sex roles, women will 
remain in the subsistence economy, while men participate in
 
the income -producing, technologically-bas.ed 
economy that
 
is the legacy of development. 
The clearly defined and
 
mutually supportive male and female roles of the traditional
 
culture will no longer apply and there will be a schism
 
between the sexes. 
 Clearly, the implications for development
 
are great: 
 when there are no common points of reference
 
within a society there 
 is inherent instability. For such a 
serious reason, Peace Corps as well as other development
 
planners have an obligation to focus attention on women.
 

All of this is said, however, we recognize that in 
talking about women in development programs, the pro,-am 
planner encounters at least two possiLble dangers of being
 
misunderstood. 
These dangers are:
 

e 
that such programs will be conceived of as an
 
offshoot of 'omen's 
Lib" and not applicable to
 
or wanted by women in traditional societies;
 

http:technologically-bas.ed
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* that such programs.will be conceived of as a
 

fad, subject to the fashions or politics of
 

the time, and not a serious development effort.
 
If women in development programs are perceived in either or
 
both of these ways by host country officials, Peace Corps
 

staff, or Peace Corps Volunteers, efforts to consider
 
carefully the roles of women and to develop programs that
 
would benefit them will yield nothing. In fact, they may
 

even have negative repercussions. However, if women in
 
development is placed within its proper context, it becomes
 

clear that what is being talked about is not another form
 
of cultural imperialism.or a frivolous coucern. 
Neither is
 
it divorced fromA-eneral development efforts. In this con
text, it becomes clear that these efforts are,in fact,
 

central to the development goals of host countries and to
 

Peace Corps programming philosophy.
 

For Peace Corps in particular, it would seem that
 
addressing the problems and examining the potentials of
 
women within a particular culture that is itself coping with
 

change are truly congruent with its mission. 
Certainly,
 
they would coincide with a programming philosophy concerned
 
with basic human needs. Women are the nurturers in almost
 

all societies and so have a large responsibility for the
 
next generation; women are often the providers of food and
 
water for their families and so directly affect their
 

physical well-being; women are often those in 
a society that
 
have the least access 
to power (economic or political) and so
 

http:imperialism.or
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have the least possibility of shaping their own 
lives;
 
women are 
those among the "havenots"who have nost 
frequen.ly

been left behind in the development process. 
Viewed in this
 
light, women in development programs assume an undeniable
 
centrality to the development process as a whole and to Peace
 
Corps programming efforts in particular. 

Attention should be vaie both to the adverse consequences

that may have occurred as the result of development and to the
potential benefits that may occur when women are full parti
cipants in the process. The question of how to go about
 
formulating women in development programs, however,, poses

another set of problems. 
 It is important to stress here that
 
it is not possible to focus on women in developmLnt without 
also-understanding "men in development." Both men and women 
have roles to play and it is critical to consider the society
holistically, even when focusing on a particular aspect.
Within this general context, there are basically three kinds
 
of programs:
 

" 
those that are focused specifically on the needs
 

of women;
 

" those that are more generally focused, but that
 
have a component that focuses on the need of 
women; and 

" 
those that do not focus on the needs specific to
 
women but that address women and men equally,
 
while yet enhancing women's position.
 

http:frequen.ly
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Programs that do not fall into these categories may also
 
have implications for women, of course, and they should be
 
looked at for their neutrality, to that they do notensure 

adversely affect women.
 

In order to develop programs that will benefit women,
 
there are obstacles. For instance, much has been written
 
about the lack of information about the role of women. How
 
can a project be developed if we do not know what women do?
 
That is a valid question, of course, because such a lack has
 
implications for the soundness of any women in development
 
programs that are developed. Without information it may be 
difficult, in many instances, to ascertain whether a planned 
program is correctly focused. 
However, a belief that there
 
is inadequate data should not serve as a reason not to attempt
 
women in development programmLng.
 

First, today's inadequate data is quite different from
 
yesterday's; there is, in fact, much more information about 
the role of women in various countries than there was even 
five years ago. For the aware and interested program planner, 
much inifQrmation already exists. Often it is a simple matter 
of acking the question. The program planner should beware
 
also of the "inadequate information cop-out." Is the data 
standard being imposed on a women in development project
 
higher than that imposed on projects of other types? 
 It
 
should not be. 
Further, much of the information necessary
 
for Peace Corps project planning should be gained during the
 
programming process, as 
a routine matter. There are a
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variety of checks that can be built into tle progra-ming
 
process that will help to ensure 
the effectiveness of pro
gramming. 
With attention focused on women, questions tha
arise in any sound programming process will provide these
 

checks.
 

The following checklist of questions will provide the 
program planner with a practical tool to assess the feasi
bility and the potential impact of the project itself. !/ 
This checklist can be used on any level, but has been 
designed for use primarily at the local or village level.
 
The sources of the information should be the women themselves, 
as well as the existing power structures --:-eg., village 
governments, local representatives of central governments, 
and..provincial governments. This checklist follows: 

Checklist
 

* What problems that women have will this program 

address? Have women participated in their
 
definiion? ( Direct participition is a primary
 
concern and pr3vides a reasonably reliable check
 
on the process.)
 

In addition, there exist several different Guidelines that
have been developed by various organizations for purtheposes of their own women in development programming. Amongthose are the United Nations Development Programme, Guidelines on theInte.ration of Women in Azricultiral anT RuralDeveloment -roiects, whn.ch Egves ratner speciric quescions
chat should be addressed in the course of developing women
in development programs in these aectors; and the Criteria
for Evaluation of Develoment Projects InvolvingWomen
developed by the Suocommittee on Development Assistance,American Service, Inc. (ACVAFS), which poses general questions to serve as check points for the assessment of women
in development projects that are already in place.
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" 
How will it address them? 
 Will these means be
 

acceptable to 
the women? 
To their husbands?
 

To others in the community? 
How can you tell?
 

" Is it reasonable to expect that women will be
 
able to participate in the program as 
struc
tured? Does it conflict with other duties?
 
Do they have enough time? 
Are they interested?
 

How can you tell?
 

* 
Are there any short-term pay-offs or indicators
 
of success? 
Will the women be able to see the
 
usefulness of the activity? 
Have they had any
 
previous exeprience with similar activities?
 
What was the nature of that experience?
 

" 
What is the relationship of the project to
 
other institutions? 
Are there competing pro
jects? 
What is the role of women in the manage
ment/implementation? 
Can they play a large part?
 

* 
What is the likely impact of the project, if it
 
achieves its. goals, on the structure of the
 
women's lives? 
On the structure of the lives of
 
community? (By attempting to make such as
 
analysis, you should try to anticipate any possible
 

negative impacts).
 

" Will it raiseS'the status of women? Will it in
tegrate them into the development process? By
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providing them with cash? 
 By shoring up their
 
traditional sources of authority? 
 By providing
 

new opportunities?
 

For Peace Cor.s these questions 
must; of course, be asked
 
within the larger context of the Peace Corps program criteria 
and the CoLntry Management Plan of the particular count-y. 
For other planners, it must be used within the context of
 
their own program guidelines.
 

In addition to being used in the programming of new 
women in development programs, this checklist can also serve
 
as a useful tool in assessing.and perhaps in redirecting
 
existing programs. Certainly, it would be desirable to
 
ascertain that existing programs are not htving any adverse
 
effects on women.
 

In the course of developing and redirecting programs
 
to address 
women in development issues, program planners 
should work in a variety of sectors. 
Women in development
 
means projects in the "nontraditional" and "traditional"
 
areas. It 
means work in food production as well as
 
nutrition; in economic development as well as family plan
ning; in water supply as.well as health. If program planners 
turn their attention to "women in development programs" 
what-will emerge is a multisectoral array of activities 
and for Peace Corps, activities involving both men and women 
Volunteers  that spans the spectrum of development projects. 
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APPROPRIATE TECHNOLOGY 

Information and Resource List 

Information Collection & Exchange 
Office of h,!filateral and Special Programs
ACTION/Peace Corps 
806 Connecticut Ave. N.W. 
Washington, D.C. 20525 
(for program and training journals, & a.t. 

information) 

Forallones Institute Rural Center 

15290 Coleman Valley Rd. 

Occidental, CA 95465 

Forallones Institute Urban House 

1516 5th St. 

Berkeley, CA 94710 

(plans, drawings, publications, info) 


Aprovecho Institute
 
359 Polk St. 

Eugene, OR 97402 

503-929-6925 

Community Environmental Council9 24 Anacapa St. Suite .. B4 
Santa Barbara, CA 93101
 
(drawings, publications, & info) 


Institute for Local Self-Reliance 

1717 18th St. N.W. 

Washington, D.C. 20009 

(charts, drawings, publications, info) 


State of California Office of 
Appropriate Technology


1623 10th St. 

Sacramento, CA 95814 

916-445-1803 


New Alchemy Institute 

Box 432 


aWoodshole, MA 025 3 
(info & monthly joui ial) 

ipproprlate Technology International 
1709 N St. N.W. 
Nashington, D.C. 20036 
202-293-9270) 

(funding & info for 3rd world groups) 


Hesperian Foundtion 
P.C. Box 1692
 
Palo Alto, CA 94302
 
415-327-4576
 
(health & self-help info)
 

INFORMATION WITH PUBLICATIONS
 
(Newsletters & books)
 

Volunteers in Technical Assistace
 
3706 Rhode Island Ave.
 
Mt. Rainier, MD 20822
 
(monthly newsletter, technical assistan-.e
 

service, & Vita Village Technology Handb6bk 

in 	Spanish & English) 

Appropriate Technology Project
 
Volunteers in Asia
 
Box 4543
 
Stanford, CA 94305 
(excellent Appropriate Technology Sourcebookto get you to what you are looking for) 

Intermediate Technology Development Group 
9 King St.
 
London WCQE 8HN
 
England
 
(quarterly Journal of Appropriate Technology 

if you only have one to subscribe to, this is itl 
and publications list on everything you can 
imagine) 

International Association for the Advancement
 
of Appropriate Technologies for Developing
 
Countries
 

University of Michigan
603 East Madison 
Ann Arbor, MI 48109 (313) 764-6410 
(monthly journal called Approtech) 

Trarisnational Network for Appropriate
Technologies (TRANET) 

P.O. Box 567 
Rangeley, ME 04970 
(excellent 	networking & ideas-oriented 

newsletter) 
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Vscirnos Mundiales/World Neighbors
 
5116. North Porland Avenue
 
,clahnomc City, OK 73112
 
(quarterly magazine in both Spanish & English;

excellent For material on work you might do
 
in community development)
 

Brace Research Institute 
McDonald College of McGill Univerity
Ste. Anne de Bellevue, P.Q.
 
HCA ICC Canada
 
(lots of technical information)
 

Canadian Hunger Foundation
 
75 Sparks St.
 
Ottawa, Cntario
 
K IP 5A5 Canada
 
(last two groups have jointly published


A Handbook in ApprooriateThnology)
 

Technica ssistonce Information Clearinghouse(TAICH 

20C Park e. South
 
New Yr-
 , NY 10002 
(aewsletter on world'issues) 

Whole Earth .Truck Store 
558 Santa Cruz Ave. 
Men-a Park, CA 94025 
(bibliography list & mail order of anything, 

almosti) 
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GUIDELINES FOR FINAL PRACTICE IN NUTRITION AND HEALTH
 

The last exercise in the Nutrition/Health component of training is
 
to plan and prepare a meal that uses the skills, knowledge, and

perceptions that surround and comprise the philosophy of appropriate

technology. 
Remember that when planning and implementing the

different phases of the meal, a low-tech approach should be tried
 
(no blender, electrical devices, and appliances), and that wherever

possible, appropriate technology devices, technologies and solutions
 
should be incorporated. Our aim is to prepare a nutritic~nally
balanced and healthy meal that tastes and looks appetizing; as

important is the aim to work cooperatively so that all group members
 
participate actively and fully.
 

Sign-up sheets are provided for t.ie following tasks: Soup, salad/

vegetables, bread/tortillas- beans/grain, desserts. A clean-up

list is also provided; everyone must sign up for a clean-up or a
 
set-up taks. The cooking tasks are as follows:
 

SOUP
 

Prepare a soup or stew based on a grain/legume/vegetable combination
 
in enought quantity to serve approximately 45 people (the Farallones
 
community and the Training community), using the follDwing guidelines:
 

- Harvest food (vegetables and herbs) from the garden
 
-
Grind any legume/grain base on pedal-powered devices
 
- Cook the soup on the Lorena or wood stoves, or in a fireless
 

cooker
 
- Use a pressure cooker for at least part of the preparation
 

Four people are needed for this task. Consultants will be available
 
from the Training Staff.
 

SALAD/VEGETABLES
 

Prepare a salad and cooked vegetables (including greens), for approxi
mately 45 people, using foods from the garden and within the follow
ing guidelines:
 

- Harvest greens/vegetables carefully and under the guidance of a
 
Farallones gardener
 

- Use fresh herbs instead of dried ones whenever possible
 
- Create a salad dressing and/or sauce that minimizes the use of


"prestige" foods, perferably with none at all.
 
- Cook at least part of the vegetables on the Lorena, wood, or
 

fireless stove/cookers.
 

Four people are needed for this task. Consultants will be available
 
from the Training Staff.
 

BEANS/GRAI
 

Prepare a main dish (or more than one) using a legume/grain base and
 
following these guidelines:
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- Use a pressure cooker for some of the cooking process
-
Maximize the protein value of the dish by combining foods
-
Grind a portion of the food on pedal-powered devices
-
Cook the food on the Lorena, wood, or fireless cookers
Four people are needed for this task. Consultants will be available
 
from the Training Staff.
 

BREAV/TORTILLAS
 

Bake at least four liaves of whole wheat or combination grain/soy
bread; 
or make 4 dozen tortillas, using the following guidelines:
 
-
Grind the flour using pedal power devices
- Bake the bread in the wood, Lorena, or solar ovens
-
Set the dough to rise somewhere warmed by the sun or wood fire
- Grind corn for tortillas (after using ash water to remove hulls)Four people are--needed for this task. Consultants will be available 

from the Training Staff.
 

DESSERTS
 
Prepare enough desserts for approximately 45 people, using foods that
are locally grown or available for the part of the dessert; all food
used should be fairly low-cos 
r'Follow these guidelines:
 

- Grind the flour=_ 
 ed on a pedal-powered device
-- Keep the use - prestige" foods to a minimum- Bake the dessert (where applicable) in the wood, Lorena, or
fireless stove/cookers
-
Make a whipped topping, using the pedal powered device
-
Try to use locally-produced foodstuffs; honey, cream, butter
(limited), nuts and seeds, canned fruits.
 
Four people are needed for this task. Consultants will be available
from the Training Staff.
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SUGGESTED 
RESOURCES
 

The following publications are recommended as resources
plementation of the present training module. 
for the im-


The list is categorized according to the area of primary use, although a number of
publications serve a variety of purposes. 
As much as possible, it
is suggested that the following books and articles be made available
to both staff and trainees; many of the resources may be obtained
through the Information Collection] Exchange (ICE), Peace Corps,
Washington.
 

Materials that are marked with an asterisk (*) 
are recommended as
texts.
 

EDUCATIONAL RESOURCES
 

INGALLS, J.
1973 
 A Trainer's Guide to Andragogy: Ita Conc^ots,
Experience, and Application, revised edition.
Washington, D.C.: U.S. Government Printing

Office.
 

PFEIFFER, J.W. and J.E. JONES, editors
1970 
 A Handbook of Structured Experiences for Human
Relations Training. 
 La Jolla:University

Associates Press.
 

THE ROLE OF THE VOLUNTEER IN DEVELOPMENT 

DARROW, K. and R. PAM
 
1978 Appropriate Technology Sourcebook. Stanford:
 

Volunteers in Asia.
 
* DARROW, K. and B. PALMQUIST, editors
 

1977 Transcultural Study Guide, second edition.

Stanford: Volunteers in\Asia.
 

de MOLL, L. and G. COE, editors
1978 
 Stepping Stones: Appropriate Technology and
Beyond. 
New York: Schocken Books.
 
ECKHOLM, E.
1976 Losing Ground. Washington, D.C.i Worldwatch
 

Institute.
 

FARALLONES INSTITUTE

1979 The Integral Urban House. 
San Francisco: Sierra
 

Club Books.
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FOSTER, G.

1973 
 Traditional Societies and Technological Change,


2nd edition. New York: Harper & Row.
 

FUGELSANG, A.

1977 Applied Communication in Developing Countries.
 

Uppsala, Sweden: Dag Hammerskjold Foundation.
 
1977 
 Doing Things Together:. Report on an Experience


in Community Appropriate Technology. Uppsala,

Sweden: Dag Hammerskjold Foundatioa.
 

JEQUIER, N.

1979 Appropriate Technology Directory. 
Paris:


nevelopment Centre of the Organization for
Economic Co-operation and Development.
 

1973 Appropriate Technology: Problems and Promises.
 
Stanford: Volunteers in Asia
 

PADDOCK, W. and E. PADDOCK

1973 We Don't Know How: An Independent Audit of What
 

They Call Success in Foreign Assistance. Iowa
 
State University Press.
 

REDDY, A. K.
 
1979 	 Technology, Development, and the Environment:
 

A Re-appraisal. Nairobi, Kenya: United Nations

Environmental Programme.
 

SCHUMACHER, E. F.

1973 Small is Beautiful: Economics as 
if People


Mattered. New York: Harper & Row.
 

VOLUNTEERS IN TECHNICAL ASSISTANCE

1978 Village Technology Handbook. 
Mt. Rainier, MD:
 

VITA.
 

WARPEHA, P.
1979 Perceptions of Technology: A ofStudy the IlumanProject. Washington, D.C.: National Technical


Information Service.
 

WOMEN IN DEVELOPMENT 

ACTION/PEACE CORPS

1977 
 Articles on Women in Development. Program and


Training Journal, Vol. IV, No. 6. Washington,
 
D.C.: Action/Peace Corps.
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BOSERUP, E. and C. LILJENCRANTZ
1975 Integration of Women in Development. 
New York:

United Nations Development Program.
 

BUVINIC, MAYRA

1976 	 Women and World Development: An Annotated
 

Bibliography. 
Washington, D.C.: Overseas
 
Development Council.
 

DULANSEY, M.
1977 Women in Development: A Training Module. 
Washington, D.C.: Consultants in Development.
 

HUSTON, P.

1979. Third.World Women Speak Out. 
Washington, D.C.:


Overseas Devlopment Coucil, and New York:
 
Praeger Publishers.
 

INTERNAATIONAL WOMEN'S TRIBUNE CENTER
 
Newsletter on international issues of women.

New York: IWTC.
 

NEWLAND, K.
1979 
 The Sisterhood of 	Man. 
Washington, D.C.: World
watch Institute, and New York: W.W. Norton Co.
 

NEW TRANSCENTURY FOUNDATION
1979 
 Women in Development: A Volunteer Training

Resource Book. 
Washington, D.C.: Action/Peace
 
Corps.
 

O'KELLEY, E.
1978 
 Rural Women: Their Integration in Development

Programmes and How Simple Intermediate Technologies Can Help Them. 
Obtained from the author,
3 Cumberland Gardens, London WCI X9AF, England.
 

1977 
 Simple Technologies for Rural Women in Bangla
desh. Dacca, Bangladesh: UNICEF.
 

RIHANI, M.

1978 Development as if Women Mattered: An Annotated


Bibliography with a Third World Focus. 
Washington, D.C. : New Transcentury Foundation.
 

TINKER, I. and M. 	BRAMSON
1976 
 Women and World Development. Washington, D.C.:
 
Overseas Development Council.
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HEALTH AND NUTRITON 

BOSTON WOMEN'S HEALTH BOOK COLLECTIVE
1979 
 Our Bodies, Our Selves: A Book by and for Women.

New York: Simon & Schuster.
 

BROWNLEE, A.
1978 Community, Culture and Care. 
Saint Louis,

MO: C.V. Mosby Co.
 

ECKHOLM, E.
1977 
 The Picture of Health: Environmental Sources of
Disease. 
New York: W.W. Norton & Co., Inc.
 
GOLDMAN, L.
1979 
 Perspectives of Balance: A Study of Health
Traditions in Iluman, Ecuador. 
Washington, D.C.:
National Technical Information Service.
 
GUSSOW, J., editor
1978 
 The Feeding Web: issues in Nutritional Ecology.
Palo Alto, CA: Bull Publishing Co.
 

JELLIFFE, D.1969 
 Child Nutrition in D0veloping Countries. Wash
ington, D.C. 
: US AID.
 

K.ATZ, D. and M. GOODWIN1976 	 Food: Where Nutrition, Politics, and Culture
Meet. Washington, D.C. 
: Center for Science in
the Public Interest.
 
LAPPE, F. M. and J. COLLINS
 

Food First.
1977 	 New York: Ballantine Books.
 

LAPPE, F. M.
 

Berkeley: Nilgiri Press.
 

1975 Diet for a Small Planet. New York: Ballantine 
Books. 

PACEY,
1978A. Gardening for Better Nutrition. 

mediate Technology Publications. 
London: Inter-

ROBERTSON, 
1976 

L., C. FLINDERS, and G.. BRONWEN
Laurel's Kitchen. 

SAMUELS, M. and H. BENNET1973 	 The Well Body Book. 
New York: Random House.
 

WERNER, D.1977 Where There is No Doctor. Palo Alto: The 
Hesperian Foundation. 
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MUD CONSTRUCTIO
 

1980 


EVANS, I. 
1979 Lorena Owner-Built Stoves. Stanford: Volunteers 

in Asia. 

MACKEY, J.T. 
Adobe as a Socially Appropriate Technology for
 
the Southwest. Washington, D.C. : U.S. Depart
ment of Housing and Urban Development.
 

RAJU, S. P.
 
1961 	 Smokeless Kitchens for the Millions. Bangalore,


India: Christian Literature Society.
 

PEDAL POWER
 

CONGDON, R. J.
 
1977 Introduction to Appropriate Technology. 
Emmaus,


PA : Rodale Press.
 

McCULLAGH, J., editor
 
1977 
 Pedal Power. Emmaus, PA: Rodale Press.
 

SOLAR ENERGY
 

ANDERSON, B.
 
1976 
 The Solar Home Book. Harrisville, N.H.:
 

Cheshire Books.
 

BAER, S.
 
1977 Sunspots. Albuquerque, N.M.: Zomeworks Corpora

tion.
 

1976 	 Breadbox and Pro Solar Water Heater Plans. Ibid.
 

BAINBRIDGE, D.
 
1979 Passive Solar Water Heating: First Passive
 

Solar Catalog. 
Davis, CA: Passive Solar Institute.
 

BRAINBRIDGE, D. and J. REISS
 
1978 
 Breadbox Designs. Alternative Sources of
 

Energy magazine, October.
 

BENNET, R.
 
1978 Sun Angles for Design. Bala Cynweid, PA: R.
 

Bennett.
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BURTON, J.
 
1979 Passive Solar Water Heater Plans. Santa Rosa,
 

CA: Integral Design. (3825 Sebastopol Rd.)
 

MAZRIA, E.
 
1979 The Passive Solar Energy Book. Emmaus, PA:
 

Rodale Press.
 

OLGYAY, V.
 
1963 
 Design with Climate. Princeton, N.Y.: Price

ton University Press.
 

SOLAR DRYERS
 

BRACE RESEARCH INSTITUTE 
1975 	 A Survey of Solar Agricultural Dryers. Quebec,
 

Canada: Brace Research Institute.
 

LINDBLAD, C. and L. DRUBEN 
1976 Small Farm Grain Storage. Mt. Rainier, MD: 

Volunteers in Technical Assistance. 

LAWANID,
1977 

T. A. 
The Potential of Solar Agricultural Dryers in 
Developing Areas. Quebec, Canada: BraceRe
search Institute (Presented to UNIDO Conference, 
Vienna, Austria, Feb. 1977). 

MINISTRY OF ENERGY OF THE PHILIPrINES
 
1979 Proceeding of the Solar Drying Workshop.


Fort Bonifacio, Makati, Metro Manila, Philippines:
 
Ministry of Energy.
 

NECUS LETTERS/JOURNALS
 

APPROTECH 	 Journal of the Association for the Advancement 
of Appropriate Technology for Developing

Countries. Ann Arbor, Michigan. 

JOURNAL OF APPROPRIATE TECHNOLOGY 
Intermediate Technology Development Group.
London, England. 

RAIN 	 Journal of Appropriate Technology. Portland, OR.
 

TRANSNATIONAL NETWORK FOR APPROPRIATE/ALTERNATIVE TECHNOLOGIES 
Rangeley, Maine.
 

VOLUNTEERS IN TECHNICAL ASSISTANCE NEWS 
Mt. Rainier, MD.
 


