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on‘i‘firrlgateo4..var|et|es,w,tne:“main emphasis ‘durina .
»r'ecent year's has been the development of cultlva-;-""
,tors sultable for rainfed pr'oductlon

Q‘k;,‘?if“’-“Cotton Entomology Emphasis has been placed on

the economlc evaluation of |nsect control tech-‘
’nlques, the development of appllcatlon methods,y
and the role of new msectucndes |
S Blometrx This sectlon | was established to:.
| a) assist in the design and analysis of the Divi-
sion's field trials, b) provide assistance in agri-
cultural survey and census work and c) provide
IeCtLlr'es in biometry within the University.

m : Forestry Research: The Ministry of Agriculture

provides facilities at Malkerns for the Forestry
Research Unit which is funded by the forestry
industry of Swaziland. Studies include the in-

vestigation of nursery techniques, slash disposal,
natural seeding regeneration, disease control and“‘
needle analysis as an index of nutrition a‘nd
growth curves of successive rotations.

n. Pineapple Research: This unit is fully funded by

the pineapple industry and physical facllltles are

provided for research at the Malker'ns Statlon

. B. . Current Status of Research

Most of the disciplines mentioned generally were well represented In
the research activities of the Division of Research, whether under the

direction of the Ministry of Agriculture during the earlier years or under
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. the d|rection of the Unaversuty between the years of 1972 unt|| 1978
Slnce about October, 1978 research actlvmes have dropped off consid-

_ erably, and at the present tlme only a skeleton research . staff remains.
“Apparently no research scientists are presently under contract with the
‘Minlstry of Agricuiture. The Soil Chemist and Plant Pathologist are
‘;_contlnumg some of their research activities on an interim basis. A few
”other research programs are being maintained by techmcians who are still
on the payroll of the Mmlstry of Agriculture, but they have only llmlted

supervnsuon B | | | ‘

This unfortunate sutuatlon can be attributed to a) changes that took
place within the organlzatlon scheme, b) the loss of tramed research
techmcnans who left the country after their contracts were termlnated and
- c) lack of Swazis trained in research techmques ‘who could be assigned to

: the positions that were vacated at the departure of the expatriate staff.

1. Experiment Stations

"~ The land and physical research facilities continue to exist at Mal-
fkerns and Big Bend Experimental Stations as well as the substations at
-Nhlangano, Luve, Mangcongco and Hebron. With the limited staff and
funds available to the Chief Research Officer, he is attempting to maintain
some of the most critical and long-term research activities at the Malkerns
Station such as: the liming experiments and the response of maize to pH
and various fertilizer treatments. The soil and plant analysis laboratory
continues to function along with the plant pathology laboratory. A Ph.D.
student is continuing his stucies at the Big Bend Station. The vyield per-
formance of promising cotton strains, cotton response to lime and fertilizer
and methods of controlling verticillium wilt in cotton continue to be studied.

Some of the technicians are continuing studies at the substations.

12



| To prowde for the contlnuity of the good frr'esearch that has mar‘ked
the fine work of the MOA so that lt may make a contlnuung contrlbutlon to
agricultural development in the country ‘and servlce the needs of the
extension service relative to technical developments, updating standard
recommendations and providing the technology for increasing the effective-
ness of RDA efforts in agricultural production, it is imperative that the
Research Division of the MOA be quickly restaffed and its work continued
and even expanded. This is needed in order to assist the extensive on-
farm testing program which will be involved in the cropping systems
‘research on the RDAs for use by the SNL farmers. Possibly a Plant Intro-
duction Station should be established within the Research Division to facili-
tate evaluation of new species and forms that might become of importance

to the agriculture of Swaziland.
The accompanying table shows where the maln crops of the_ counthy

have been tested.

13



TABLE 2

Crops_and Research in Swaziland at Various Locations 1/,_?/

Highveld Middleveld
Hebron Mangcongco Nhlangano Malkerns

§/Luve

Crops
rndze X X X
sorghum

3/

grain legumes =

/

oil seeds ? X X
wheat K |
triticale

cotton ' fx 
tobacco

potatoes X
asparagus

beans

broccoli

brussels sprouts

cabbage X
carrots

cauliflower

mushrooms

lettuce X

lima beans

okra

tomatoes

onions

onion sets

peppers

squash

strawberry X

tree fruit

1/'§/See succeeding page for footnotes.
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The following are footnotes for preceding table:

1Resear'ch has covered varieties and hybrids, cultivation,
© weed control, pest control, spacing, fertilizers, time of

planting, mulching, no-till, curing and dehydration.

2With a number of crops up to five experimental sites have
been involved in trials during a given year with testing
for: wvariety evaluations, cultural studies, time of planting,
pest and weed control, diseases, fertilizers, lime, etc.

3lncludes kidney beans (bush and climbing), lima beans,
sovbeans, ground nuts, sugar beans, jogo beans, cowpeas,
mung beans and dry beans. :

4
Includes safflower, sesame, soybeans, cotton seed, sun-
flower, rape, castor beans.

5Sever‘al additional crops have been researched mainly at
Malkerns but some have also been tested at one or more of
the other stations. These crops include: avocado, grena-
dilla, pineapple, cucumbers, pumpkins, squash, citrus,
forestry crops, gladiolus, youngberry, peaches, rice,
Japanese radish, sweet potato, lucerne, pasture legumes,
pasture grasses, pigion peas, sugar cane, pyrethrum, tea,
deciduous fruits, pecan nuts, loquats, guava and mango.

2.  Availability of Research Information

Our planning team has been especially impressed with the amount of
agricultural research and the quality of research conducted in Swaziland
particularly during the period starting about 1959 up until the present. It
is recognized that much of the research effort has been directed toward
solving the production problems of the larger farm holdings and has been
done mainly on individual crops and only a limited amount has been
devoted directly toward the small farmer on Swazi Nation Land.

The results of the research findings have been reported in several
forms and copies are available for reference at the Malkerns Central
Research Station Library. The following information indicates the kinds

and number of the various research reports that have been written.,

15



. Annual Reports of the Agricultural Research Divi-

sion, Swaziland Government and Ministry of Agri-

culture. These reports contain a rather complete
summary of the research programs carried out by
the Research Division for each fiscal year starting
about 1959, Results from each of the research
stations are included.

Advisory Bulletins. There are 18 advisory bulle-

tins that have been prepared which deal with

rather specific subject matter. The following are

examples selected from the series:

No. 2. A Report on Cotton Eradication and the
Close-Season with particular reference
to Swaziland. N. Morton. Sept. 1974.

- No. 3 Calibration of the "Safim" ox-drawn

| planter using planter keys. Tony

Hodgson. May 1974.

,”’No. 6 Notes on the Cultivation of Napler

Fodder for Small Scale Farmers. A.R.T.

Whitmash. May 1975,

- No. 8 Some Principles of Irrigation. F.H.
Siles and J. Browning. Dec. 1974.

No. 9 Vegetable Gardening in the Lowveld of
Swaziland. D.H.M. Ffoulkes. Sept.
1975, Mimeo. 41 pp.

No. 10  Intensive Forage Production in Swazi-

land. A.R.T. Whitmash. June 1975.

16



“No. 11 Pipe ' Tobacco - Recommendations for -
Swazilang.  C.k. Brook,:et:al. Jan.:
SEuA

‘No. 13 Cotton Pest Control Handbook. ' R.D.S.

larke. ~Sept. 178,

"No. 14 lrrlgating Cotton : ln swaziland. J.0.
Lea, et al. tSevp’t'; 1965

~No. 18  Veld T‘ypes’ of‘f""'k‘SWaz'il‘and., ~J. l'ons..

1967. -

Research Reports. There are 29 reports of

research trials dealing with Iimlng, fertiliizatlbyh,

and specific crops such as maize, cotton, tobacco,

jugo beans, etc. Examples are:

No. 7 A Report on the Maize Husbandry
Trials. M.R.S. 1973-75. C.E. Brook.
May 1975,

No. 19  Jugo Beans. J. Cumberiand. March
1978.

No. 22  Summaries of Work on Soil Fertility.
Malkerns Experimental Tests. M.J.

Jones. August 1978.

'~'_‘;'No. 24  Magnesium at Malkerns Research Sta-

tion. M.J. Jones. Jan. 1979,
No 28  Trials at Swaziland Experimental Sites.

M.J. Jones. April 1979.
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'Special Reports. The‘r}‘e";are{ a total of 26 special

vreports and 2 examplééi‘ are
No. 12 Report of Swaznland Rural  Grain
~ Storage 'Ptrojecytl.i Sept 1972- April
1975.
Nq. ‘2’1 Crop  Production ExtensionProJect
| Grain Storage Section. ,’l‘Ar'an‘ua'lj Re-
port 1976. L

Miscellaneous Reports. A total of 130 miscel-

laneous reports have been prepared including
notes of visits of the research staff members to
other countries for special meetings and seminars
dealing with specific topics such as cotton,
tobacco, canning industry up-date, etc. Selected
titles include:
No. 49 Crop Production in Swaziland. By All
Research Officers. 1965-66.
No. 50  Chemical Weed Control in Swaziland.
J.D. Gibbs. 1966.
N‘o”."64 Fertilizer Recommendations for Major
- Annual Crops. P.E. Latham. 1966.
N:o.'68 Fertilizer Recommendations for Vege-
S tables. M.S. Armitage. Winter 1970.
No. 81 Why Lime? M.S. Armitage. 1972.
No. 82 Summary of Tomato Trials. M.S.
Armitage. 1972,

18



3.

No. 89

No. 105

No. 126"

No. 1287 Ir

No. 130

A Summary of Malze Variety Trlals in

SWazHand;" 1960 1972

Wheat Sltuatlon ln SWazHand A Brief{

;,“Outllne of Productlon, Future Prospects;.,,.

iand Production Restralnts

‘,A:Dry Land Winter Wheat Production.
‘"J Cumberland Nov. 1977

Improwng Dry Iand Crop Production lnj»
‘fLow Rainfall Regions of Swaz:land,;:

K.D. Shepherd. Feb. 1978.

«’Maize Seed Size Grades for the Safim

Ox-~-drawn Planter.

f Advisbry Bulletin No. 1. Third Edition. March

1977.

This is especially valuable since it was

prepared by the Research Division Staff of the

Agricultural Research Division Swaziland, U.C.S.

Faculty of Agriculture and contains current recom-

mendations in the selection and production of field

crops, horticultural crops and pasture varieties.

This publication is used as a basic reference on

crop production by field workers, extension field

officers and others working in agricultural pro-

duction.

Adequacy of Research to Small Farmers on Swazi Nation Land

As can be noted from the above-listed references to research results

obtained

in Swaziland,

a great deal of useful information is avallable to

farmers involved in crop production. Granted, most of it is geared to the

19



Iarge-farmoperation However, much of the information could very well
pertain: to*?‘the "smalll’fa\rmer'von‘f‘Swazi Nation Land. The main constraint
would appear to be the accessablhty of the research results ln an under- »
standable and usabIe form Therefore, the results of research need to be
prepared in sumple terms Wthh relate d|rectly to small farms : Some of the
publlcatlons have been wrltten specnfncally for use by small farm holders

Research recommendatlons Wthh could be most benefncual to the

farmer on a Ilmsted amount of land would;fbe malze varletles, Ilmlng and

fertlllzatlon practlces, tlme and depth of 'pv ‘tlng, and use of |mproved'

‘seedffor hybrud seed |n the case of. malze

:lt must be noted that the research has been obtained from. trials
|n‘v"lv'rg mduvndual crops thtle, if any, ‘research appears. to have been

done _on : croppmg systems mvolvmg the productlon of. malze lntercropped

: ‘:'_rlv:__’;{fsquash beans or other staple food crops. lnformation concernlng
other ‘mixed cropping systems utilized on a regular basus by the Swazi
farmer ls Iacklng

ln order to effectlvely serve the crop. productlon needs of the small
farmer on. [SWGZI Nation Land, a new approach to research s needed whlch
Wlll get at the fundamental relationshlps of the cropping systems utlhzed
by these farmers. Some questions that need to be addressed lnclu’de:

 a.  what crops are best to be grown, | .‘

b‘ j,whlch varleties of those crops provide the'«
| 7-greatest return,. | o |

c ’what l|m|ng practices need to be followed,
‘:d.' ,Wh"at fertilizers are required for economical -

returns, in which combinations and in what

amounts,

20



‘These questlons need to be answered not only for |nd|v1dual crops, as has_(

been done in the past, but also for systems lnvolving mter-cropplng and"'*s

+.iwhen should;the crops be harvested for retention.

of ‘highest nutritive value,"

7how should the crops be stored

‘when and how"should the crops be marketed andfﬁ-ff

other important considerations.

mlxed croppmg systems.

Answers to these and other lmportant questlons related to economical

',crop productlon for the smaII farm operation can be obtalned through a

systematlc cropplng systems research approach involving:

- a.

de5|gned experlments conducted under controlled

’,conditlons at Swaziland : research statlons under
_the, d|rect superylspon of quallfled research o
”scientists', . | L |

._on farm f|eld resnarch trlals under the d|rect

supervnsnon of the researcher,

on- farm trials under the d|rectlon of the exten-

sion field officer but in cooperation with the

extension field officer and research scientist, and
on-farm fleld research trials and demonstratlon,
:rials under the dlrectlon of the farmer but under;

he -supervision of the extenslon fleld | offlcer.‘;‘

21



PART 2: DESCRIBE CROPPING  SYSTEM  RESEARCH
o TRAINING NEEDS IN CONTEXT OF SWAZILAND'S .
TOTAL AGRICULTURAL SITUATION.

A VStafo Positions Available

The Chief Research Officer at the Malkerns Central Research Centerb
indicated the Ministry of. Agriculture has authorized the filling of twelve
research positions which are in addition to his own position. They are
very similar to the old positions and include the following: Dry Land
Crops Agronomist, Plant{\-Path‘ologist, Cotton Breeder, General Crops
Agronomist, Pasture Agrono_mist,' Soil Fertility Specialist, Soil Physicist,
Soil Chemist, Horticulti.nrist, Research Entomolegist, Cotton Entomologist
and Bidriletrician. o

It was mentioned that staff members are: pr‘fe‘s’ently functioning in
three positions, namely the Dry Land Crops Specialist, Plant Pathologist
and the Soil Chemist; however, we obtained the impression the University
contracts for these people have expired and they are waiting for formal
approval by the Ministry of Agriculture before being offered positions.
The other positions were advertised internationally several months ago.
Applications that were received have been screened and recommendations
for hiring qualified applicants have been sent to the Civil Service Board
for action, but final approval for hiring th‘e research scientists to fill
those positions has not yet been received.

Private industries are continuing to fund the forestry and pineapple
positions on the same basis as they have in past years. These two
researchers continue to maintain an office at Malkerns but do not become
involved in station research.

An additional beneficial resource for the development of agricultural

research and extension training is the Seed Multiplication Project under the

22



auspicisus*‘ of_the Food and Agrlculture Organization of the Umted Nations

*,Thls pro;ect provudes a manager and two staff members for the |mprove-‘

t

""'ment and distribution of crop seeds

B Potentlai for Developing Future Staff

The general outlook for developing Swazi research sC|ent|sts for the :
. short -term (1 to 3 years) is not very promising. However, for the longer
term (5 to 10 years) it would appear to be possible provided the Ministry
of Agriculture and the University of Botswana and Swaziland under the
direction of the Government of Swaziland could agree on this as a high-
| priority item for the future development of the nation and would cooperate"
'in identifying potential candidates for research training invspecificdesig-
‘nated fields of study. SR
| The Faculty of Agriculture at the Uhiversity Is responsible for
training students in the following disciplines: B. Sc. Degree in Agricul-
ture, B. Sc. Degree in Agricultural Education, General Two-year Diploma
in Agriculture, Diploma in Agricultural Education, Diploma in Animal Pro-
duction and Health, and Diploma in Home Economics. In addition, a one-
year "Certificate in Agriculture" Program is provided at the University
under the direction of the Ministry of Agriculture.

Projections have been made on student enrollment in the various
faculties of the University at the B.Sc. Degree level and for the number
of students graduating with the B.Sc. begree over a five-year period

starting in 1979-80 and include only the Swaziland National students.
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TABLE 3

'~"Projections of Swaziland National
Students in Agriculture, 1979-1984

- Agriculture 1979-80  1980-81 1981-82 1982-83  1983-84
BSc Enrollments 14 20 % 34 o 42
B.Sc. ,Graduates‘ , 4 5 R 0 14

- ;.'('Source: | Jniversity College of Swaziland Builetin of Statis?'
tics, Development Planning Unit, October 1979.

These enroliment figures are for the four-year course leading to the
B.Sc. Degree and include students with interests in all of the va;'ious
aspects of agriculture. Each sfudent in each of the graduating classes
would likewise have varied professional interests.

The two-year diploma program has a considerably larger agricultural
enrollment than the B.Sc. Degree program. These students select from
four different majors: General Diploma in Agriculture, Diploma in Agri-
cultural Education, Diploma in Home Economics, or Diploma in Animal
Production and Health. For the year 1978-79 the number of students
~enrolled in each of these areas and the number of diplomas awarded are

”vpresented in the following table.
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TABLE 4

: Enrollment of Swazi Nationals in the University of
Botswana and Swaziland in the Diploma Program During 1978-79

o First Year Second Year Diplomas
- Agriculture Students Students Total Awarded
kaenker‘tal Diploma in Agri. 19 21 40 21
Diploma in Ag. Educ. 20 19 -39 16
Dfp‘lomé‘ i‘n’.Home_’ E.cori_., 20 18 . 38 16 |
Diploma in Animal Prod. 15 15 30 1_5 |
| Totali" | | 74 73 147 68
; ‘__kSource: University College of Swaziland Bulletin of Statistics,

Development Planning Unit, October, 1979.

Since there are so few Swazi students who obtain the Bachelor of
Science Degree, there needs to be some mechanism for encouraging more to
attend the University with a major in Agriculture. Apparently, one of the
limiting factors is the inability of the students or their families to pay the
high cost of a University education and the present number of Government
scholarships is limited. Therefore, the review team recommends that
USAID, through this Cropping Systems Research Program, provide for
sufficient scholarships at the Bachelor of Science Degree and Master of
Science Degree levels to train sufficient research scientists in agriculture
to satisfy the needs of the program. It will likely be necessary to start at
two levels for the selection and training: students who have received
their Diploma Awards and students who have graduated with the Bachelor

of Science Degree.
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Students who have the B.Sc.” Degree wlth an aptltude and interest in
furtherlng their studies to the Master of Science level need to be ldentl-v
fied. They should be provided a scholarship to study in a specified disci-
pline in agriculture at a University in the United States. A number of
promising students who have completed the Diploma Program and have an
lntey‘r"est in research should be identified and provided scholarships to
~study for the B.Sc. Degree in one of the following ways: at the Univer-
slty of Botswana and Swaziland, at another good African University, or at
a University in the United States. Of course, the first choice of ‘study
for these students should be Swaziland but the other possibilities should
not be ruled out since the students attending other universities would
obtain a different perspective on agricultural development from their
experiences in other countries. The trained students to the Bachelor of
Science level would then return to Swaziland to receive experience in
agriculture. After two or three years at home the most promising ones
would be sent out for further training at the Master of Science level so

they could specialize in a designated field of Agricultural Science.

PART 3: HELP IDENTIFY GOALS, OBJECTIVES AND TAR-
GETS, AND ASSIST IN DRAFTING PRELIMINARY
PROJECT PROPOSALS DETAILING TECHNICAL
ASSISTANCE, COMMODITIES AND CONSTRUC-
TION REQUIRED IN ORDER TO HAVE IMPACT
"UPON SMALL FARMER PRODUCTIVITY.

A. Research Portion of Cropping Systems Research Project

1.  Construction of Physical Facilities

a. Four or five homes, three-bedroom, for members
of the research team. These are to be con-

structed as needed at Malkerns.
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}f'l’-‘le'adhouse and two sections of research green-

house. To be constructed at Malkerns Research
Station in a location and configuration acceptable
to the Chief Research Officer. The headhouse
would be approximately 15' x 46' and each section
of the greenhouse would be about 20' x 30' in
size,

Sworage shed for storing plot-type equipment at
Malkerns for the team members. This would be
about 15' x 20' in size.

Storage sheds at each of four key RDAs, approxi-

mate size of 12' x 15'.

Project Vehicles

a.

b.

Pickup trucks 3/4 ton, two each.

Transport trailers of two-wheel type for moving
research equipment, two each to go with the 3/4
ton pickups.

Camper shells for the 3/4 ton pickups for protec-
tion of tools, harvested plot samples, etc., two
each.

Pickup truck 1/4 ton for station and in-country
travel to plots where large equipment is not re-
quired, two each.

Statlon wagon for use of Chief of Party and

transport of team members to meetings as needed.

27



3. Project Equipment and Supplies

a.

Replacem=nt farm tractor -- about 70 hp diesel,
with necessary farm implements for efficient utili-
zation.

Research small plot equipment -- need about
10,000 dollars.

Laboratory equipment -- need about 5,000 dollars.
Laboratory and greenhouse benches, etc., about
2,000 dollars.

Office equipment needs to be provided for the
Chief of Party, the secretaries and all staff
members.

Office supplies need to be budgeted at about
1,000 dollars per year.

Printing and publication expenses of research and
extension publications to benefit the farmer,
about 5,000 dollars.

Other miscellaneous items as needed.

Proposed Cropping Systems Research Staff

a.

Chief of Party -- Capable administrator who Is
willing to coordinate the croppings systems
research along with the extension training and
extension on-farm demonstration functions of the
project.

Cropping Systems Research Speclalist == Agron-
omist skilled in cropping systems research and

willing to conduct this type of research at all
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levels Including at the research stations using
factorial experiments under strictly controlled
conditions, on-farm research using simplified field
research techniques, and on-farm testing In
cooperation with the extension field officer.
Cropping Systems Research Horticulturist --
skilled in cropping systems research involving
inter-cropping as well as multi-cropping and rota-
tional cropping systems using similar research
techniques as the Agronomist and often in cooper-
ation with the Agronomist.

Soil Fertility and lIrrigation Expert -- skilled in
experiment station and on-tarm research involving
fertilization, liming and irrigation techniques, and
willing to cooperate with both the Agronomist and
Horticulturist in designing and implementing crop-
ping systems research to benefit the small farmer
on SNL.

Production and Marketing Economist -- able to
assist in the economic evaluation of the overall
project and its economic impact on the income of
the small farmer on Swazi Nation Land and on the

economics of the nation.
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PART 4:

IDENTIFY CONSTRAINTS THAT ARE TO BE CON-
SIDERED BY THE PROJECT PAPER DESIGN TEAM.

A. Research Related Issues to be Addressed
By the Project Paper Design Team

a.

Determine the Ministry of Agricuiture's plans and
schedules for filling the approved research posi-
tions in the Research Division of the Experiment
Station System.

Willingness of the Government of Swaziland offi-
cials, including Ministry of Agriculture and the
University of Botswana and Swaziland, to identify
promising studenls at the B.Sc. graduate level
first and second at the Diploma completion level
for future training as research scientists.

The possibility of forming proper linkages be-
tween members of the Faculty of Agriculture and
the Ministry of Agriculture Research Staff in co-
operatively developing the cropping systems
research concept for Swaziland.

Determining the availability of present station
housing, office and laboratory facilities to the
USAID Research Team in order to decide the
exact amount of construction needed for the
program,

Determine specific greenhouse space needs along
with location and best configuration of the pro-

posed greenhouse facility.
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~ Determine more specifically what research farm

equipment, both large-scale and small-scale, Is
available at the Research Stations and which items
need to be replaced or what itens need to be
purchased to fill the voids that exist.

Formation of proper linkages between the Crop;‘
ping Systems Research staff and Extenslon per-
sonnel in the RDAs where cropping systems
research is to be conducted.

Determine the availability of farm equipment In
the RDAs where cropping systems research is to
be conducted and the willingness of Extension
personnel to make the equipment available and
also assist in developing the concept of on-the-
farm research to help the small farmer of Swazi
Nation Land.

At the beginning of the assignment the Project
Paper Design Team must clearly define the objec-
tives of the cropping systems and supporting
research efforts to be accomplished and carefully
plan and develop the strategies, field experi-
ments, sampling procedures, laboratory work,
statistical methodology and economic analyses so

that an integrated team approach can be realized.
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PART 5: ANTICIPATED ACCOMPLISHMENTS BY RESEARCH
TEAM DURING THE FIVE-YEAR PROJECT.
Achievement of the project purpose can be measuredbythefollowmg
capabilities or programs anticipated to be accorﬁ‘;ﬁ:“li.srl"‘ieﬁdf ortoexlstm
Swaziland at the end of the five-year period.

a. A coordinated cropping systems vres',earch'p'rqg'rém?
that is functioning at the experimentél research
station level and through on-farm trials. .

b. Completed test results from 15 to 20 factorial
experiments conducted under the direction of the
research team at Malkerns Central Research Sta-
tion involving relationships between sole-cropping,
inter-cropping, multi-cropping and rotational
cropping systems.

C. Results from 10 to 15 factorial experiments con-
ducted at out-lying research stations as deter-
mined by the need of testing certain cropping
systems research in different ecological zones.

d. Results from 50 to 60 on-farm research experi-
ments conducted in four or five selected RDAs
throughout the country in cooperation with per-
sonnel from the extension service.

e. Annual reports, one for each year, summarizing
the research findings from parts b, c and d
above.

f.  Information based on research results available to

the extension component of the project for the
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preparation of 8 to 10 extension type bulletins or

’pamphlets st;itable for distribution - ‘tb small

ffar;mers on Sl\iL through Extension Field Officers.

g. ““Sofne five Swazi students identified and trained or

in training in specified fields of agriculture as

| ) ‘;r_',elated to cropping systems research at the

Master of Science Degree level. Major training

“\).;i_épg'ciqltles might include, but not necessarily be

Iitﬁite‘d to Agronomy - field crops, Agronomy -

soils and irrigation, Horticulture - fruits and

vegetables, Agricultural Economics - production

' ~and marketing, Weed Science, Entomology, and/or
Plant Pathology.

h Up to 30 Swazi students identified and trained or

R in training to the B.Sc. level in Swaziland, some

other African nation or overseas who have poten-

~ tial to become research scientists following field

experience and additional future education to the

Master of Science Degree level.
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CROPPING SYSTEMS SPECIALIST'S REPORT

Agro-Ecology of Swaziland

Swaziland is a landlocked country of 17,500 sq km ‘lying between25
and 28° S latitude in southeast Africa. It is bordered on the'f"eastj“b‘y
Mozambique and elsewhere by the Republic of South Africa. The‘country
is (’d;i‘{/ided into four main topographic regions on a north to south axis.

Highveld: N-S strip on the western escarpment of the South African
plateau. Altitudes range from 1000 to 1800 m. The topograﬁhy is char-
acteristically broken mountains with plateau areas. Soils are predominantly
deep red and vyellow ferrites on an ancient granite base. Climate is
humid with rainfall between 1000 and 1750 mm annually, much of which
falls between September and April. Climax vegetation is subtropical ever-
green forest with a present vegetation of short upland (sour) grass. Area
of the region is approximately 5200 sq km. Forestry s most important
industry. Some farming.

Middleveld: N-S foothills to the east of the highveld encompassing
approximately 4900 sq km. Topography is undulating and broken with
altitude ranging from 350 to 1000 m. Soils typically ferallitic and ferrugi-
nous tropical overlying granite. Climate sub-humid with annual rainfall of
750 to 1200 mm, falling mainly in the summer (October to April). Rainfall
is lower and more erratic in the eastern area. The climax vegetation is
mixed forest shrub which has given way to tall mixed grassland and open
woodland.  Agriculture is a complex mikture of ranching, mixed rainfed
and irrigated field crops and horticuitural crops.

Lowveld: N-~S strip east of the Middleveld embracing about 6000 sq
km of gently undulating topography ranging in altitude between 60 and
375 m above sea level. Climate is sub-arid with restricted and erratic

rainfall of 500 to 800 mm annually. Drought hazard is marked, but frosts
37



fr"éq‘héhitily'occur ln"drainage lines dt‘J‘rln‘g wlvnt:er'_ (Juneto August) 3‘5 °;”5
arl'e‘}’deri'ved from granite and Karroo ksedlments’-i‘n 't.h‘e we‘s}t‘andv baslc
igneous rocks in the east. The original subtropical savannah climax has
given way to sparse woodland, thorn scrub and tall grass (sweet veld).
Cattle ranching{ sugar cane, citrus, rice and cotton under irrigation are
the main agricultural activities.

Lubombo Plateau: N-S strip on the eastern border. Topography

‘Vrolllng with deeply incised gorges, with altituces ranging from 450 to
850 m Predominantly red and brown ferruginous soils derived from
rhyolites and basalts. Climate is frost free with annual rainfall of 750 to
900 mm annually. Climax vegetation of mixed scrub forest has given . way
to mklxved grassland and thorveld. Area of the region is about 1400 sq km.

Main agricultural activities are ranching and mixed cropping.

PART 1: CROPPING/FARMING SYSTEMS USED BY SWAZI
SMALL FARMERS ON SNL, INCLUDING DRYLAND
AND IRRIGATION FARMING.

A. Present Systems

Swazi cropping/farming systems on the SNL1 consists of communal
livestock grazing (chiefly cattle and goats), small scale poultry, negligible
pork production and mixed crop production on cultivated land. - The culti-
vated land is fenced or otherwise set aside from the grazing land during

the cropping season, which normally corresponds with the rainy season.

1SNL is Swazi Nation Land, owned by the nation rather than

privately, and comprises a good portion of the country. It
is allocated by local chiefs to individual families who live
scattered on homesteads rather than in communal villages.
The land is theirs to use and pass to their offspring but
cannot be sold or traded.
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At the end ‘of the ‘cropping season the crop land reverts to communal
péétﬁré, th‘ei livestock grazing the crop residués.

| Lkand allocated to individuals for cultivatlo“n and other forms of man-
agement accounts for only about 12% of the total SNL 'in the country as a
thle: 10-11% in the Highveld and the Lowveld, 15% in the Middleveld and
only 6% in the Lubombo. The rest of the SNL is unallocated communal
grazing land, or where too hilly or mountainous serves as source of fuel-

wood, etc. Uses of the homestead land is Indicated in Table 5.

TABLE 5

Land Use Patterns on SNL Holdings.
Hectares and Percentage of Area in Various Uses.

Potentially
Total Ha Cropland Fallow Productive Woods Other
Swaziland 106,397  79.6  14.5 1.0 0.05 4.9
Highveld 19,195 81.1 10.3 3.5 0.20 6.4
Middleveld 45,281 81.1 14.6 0.6 0.02 3.7
Lowveld 38,086  77.3 17.0 0.4 - 5.3
Lubombo 3,833 84.9 9.3 0.4 - 5.4

About 4/5ths of the total holding area is planted with
crops, 1/7th is fallow, 1/20th is occupied by houses,
cattle sheds, wasteland, etc., 1% is potentially produc-
tive land, and woodland is almost negligible.

From 98 to 100% of the homesteads in all the regions grow crops, and
nearly half of them keep some land fallow. However, in the Lubombo
region, only one-fourth of the holdings, and in the Lowveld two-fifths,
have fallows. The percentage of holdings having some potentially produc-

tive land differs from over 2% in the Lowveld to about 11% in the Highveld.

About 1% of the holdings in the Highveld and much less in the Middleveld
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have some woodland. The bulk of the cultivated land ‘V(”’int':l”uic:i‘king cf"o‘pland
and fallow) is found in the Middleveld and the ‘Lowveld, ’and most of the
potentially productive land lies in the Highveld and ;che Middleveld. Exten-
sion of the cuitivation in the country will, among other things, depend on
reclamation of fallows in the Middleveld and the Lowveld and cultivation of
potentially productive land in the Highveld and the Middleveld.

Average size of holdings in the different regions varies from a high
of 4.51 ha in the Lowveld to 2.36 ha in the Middleveld, 2.08 ha in the
Highveld and 1.98 ha in the Lubombo, with a national average in the SNL
of 2.74 ha per homestead. The bulk of the cropland is subsistence crop
production, Only 1/20 of the holdings in the country produce mainly for
sale, and crops are the main commodities sold. The holdings producing
mainly for sale are chiefly those having 5 ha or more, and their income is
derived from crops, livestock and other products. The major source of
income on holdings producing mainly for home consumption is off-farm
employment in nonagricultural sectors. In the country as a whole about
25% of holdings sell some produce. The types and relative vclumes of
agricultural commodities sold are indicated in Table 6.

The major crops grown on the Swazi Nation Land are maize, ground-
nuts, cotton, jugo beans, sorghum, beans, pumpkins, sweet potatoes and
tobacco. Orchard crops (citrus, avocado, banana, mango, etc.) are found
to be rarely grown except for a few scattered trees. Sugar cane and
pineapple are also scarcely found. Vegetables are grown only on a small

fraction of the area as garden croos.
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Page 1 of 2
Commodity

1. Maize

2. Cotton
(Lint)

3. Groundnut
(in shell)

4, Jugo Beans

5. Beans

6. Sorghum

7. Tobacco

8. Potatoes

9. Sweet
Potatoes

10. Tomatoes

11. Cabbages

12. Peas (Green)

13. Pawpaw

14. Banana

15. Avocados

16. Cattle

17. Goats

18. Sheep

19. Milk

TABLE 6

Sales of Agricultural Commodltiesé/

High- Middle- Low- : Total
~Unit veld veld veld  Lubombo Swaziland
Bags 12,557 22,008 5,943 2,462 42,970
Bale® 1,191 2,713 240 4,144
Bags® 200 3,000 1,711 268 5,249
Bags® 197 2,815 697 3,709
Bags' 278 2,207 122 2,697
Bags1 119 119
M. Tons 4 165 169
Bags? 1,216 2,873 4,089
Bags4 3,119 3,119
Kg. 5,751 5,751
Bags® 466 3,57 1,518 5,571
Bags | 119 B 119
Number | 457- 457
Kgs. 6,793 6,793
Tray® 152 | 152
Heads 977 3,811 6,165 2,184 13,137
Heads 232 1,469 2,162 69 3,932
Heads 302 152 454
Litres 6,487 18,757
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Page 2 of 2

20,
21.
22,
23.

1,800

Hign= middle- Low~
Commodity Unit veld veld veld
Pigs Heads 38
Poultry Number 1,914
Horses Number a7
Tshwala  Lies 6,087 68,076 5,201

Total
Lubombo Swaziland
38
901 4,615
b 47
15,861 95,225

ii'/Agr'icultural Sampling Census (Swazi Nation Land) 1971/72.
P.O. Box 456, Mbabane,

GOS, Central Statistical Office,
Swaziland, S.A p. 24.

1of 200 Ibs or 91 Kg.

of 400 lbs or 182 Kg.

w N

of 200 Ibs or 91 Kg.

=Y

of 33 Ibs or 15 Kg.
of 44 |bs or 20 Kg.

a

of 12 Ibs or 5.4 Kg.
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TABLE 7

Contributions of Different Region to Crop Areast-)/

Total Area, Percentage Area Contributed By
Crops Hectares Highveld Middleveld Lowveld Lubombho
All Crops 84,691 18.0 43.4 34.8 3.8
Maize 62,311 19.5 45.3 30.8 4.4
Groundnuts 4,945 12.0 52.2 29.9 5.9
Cotton 3,933 14.1 83.6 2.3
Jugobeans 2,814 17.4 39.3 42.3 1.0
Sorghum 2,566 19.2 24.0 55.8 1.0
Beans 2,083 15.7 52.7 31.3 0.3
Pumpkin 2,893 17.3 30.1 51.2 1.4
Sweet
Potatoes 924 18.1 70.3 11.0 0.6
Tobacco 308 15.6 63.3 20.8 0.3
All Other
Crops 1,915 25.0 43.0 28.9 3.1

B. Regional Variation in Cropping Pattern

About 80% of the total area under crops in the country is found In
the Middleveld and the Lowveld. These two regions contribute about 98%
of the country's total cotton area and 80-84% of the area under all other
major crops except maize and pumpkins.

Mixed cropping is traditional among Swazis, both on SNL homesteads
and otherwise. As indicated, maize is the basic staple food crop grown on

all homesteads, often inter-cropped with pumpkins, groundnuts, beans or

t’/Agrlcultural Sample Census (Swazl Nation Land), Central
Statistical Office, GOS, 1971/72, Mbabane.
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sweet potatoes. The bulk of the cropping Is rainfed, lrrlgatlon.belng
limited to hand watering if required to keep crops alive after transplanting
where water is not too far to hand carry, or more extensively in the rare
area where diversion of part of a stream is possible. In the Lowveld some
small holding patches of maize and sugar cane are irrigated. Dryland
farming during the dry season is restricted to some cotton planted near
the end of the rainy season, pigeon peas, sesame and sorghum. Wheat,
grown during the dry winter season, is irrigated.

Kraal manure is used on the larger holdings where livestock manage-
ment makes this feasible, and some fertilizer is used by many Swazi
farmers on SNL homesteads.

A survey (Agr. Census SNL 1971-72) showed the following fertilizer

and pesticide usage among farmers (Table 8).

TABLE 8

Percent of Holdings Using Fertilizers and Pesticides

Region Fertilizers Pesticides
Highveld 63.7 53.3
Middleveld 34.6 25.8
Lowveld 4,4 , 4.9
Lubombo 15.6 | 17.9
Swaziland 34.0 27.4

These data suggest that Swazi small farmers on SNL have begun to utilize
intensive Inputs, and by now, 1980, costs and prices permitting, usage
may have increased. Use of fertilizers appears to be highest on malze,

tobucco and cotton as shown in Table 9.

44



TABLE 9

Quantity of Total Fertilizers Per Hectare of
Total Planted by Crop and Region (Packets/ha)

Crop Swaziland Highveld  Middleveld Lowveld Lubombo
Maize 1.3 3.6 1.1 0.3 0.6
Cotton 0.8 n/a 4.3 0.3
Beans 0.9 0.1 1.7
Groundnut 0.2 0.2 0.3 ‘ 0.1
Tobacco 2.3 3.6
All Crops 1.2 3.5 1.1 0.2 0.5

C. Agricultural Research in Swaziland

The present Research Division was initiated by the Ministry of Agri-
culture (MOA) by the establishment of the research sites at Malkerns and
Big Ben and four district plots at Nhlango, Luve, Vuvulane, Mangcongco.
A fifth plot was added at Hebron in 1969, and the Vuvulane plot was
repossessed by the Swaziland irrigation schemes at the end of the 1974-75
season.1 The extensive coverage is necessitated by the widely divergent
topographic, agro-climatic and soils regions of the country. In 1971 the
Research Division was transferred to the University of Botswana, Lesotho
and Swaziland (UBS) to strengthen the University's presence in the coun-
try and to formalize ties betweszn the faculty and research. This assocl-

ation continued until 1978 when the GOS returned the Research Division to

1Annual Report of the Agricultural Research Division 1976-77

University of Botswana and Swazlland. Sept. 30, 1977.
p. 2-3.
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the:~""MOA' ”(actually‘Apri’I 1‘, 197’8‘) | In this transfer many research posi-
tions at the Malkerns Station remain unfilled as of this date (February
1980), jeopardizing continuity of the excellent research that has been done
by both the MOA and UBS. As part of the general research scheme there
are units for which government, the University and industry are jointly
responsible. Cotton breeding and entomology continue to operate. Citrus
entomology ceased operation in 1975 but the Citrus Research Committee
remained operational as a forum for discussion of all matters related to the
citrus industry. The forestry research unit and pineapple research con-
tinues, wholly supported by these industries; the Malkerns Station pro-
viding office accomodations only.

The overall aims of the research division are to find new methods of
improving crop and pasture vyields, to reduce production costs, and to
reduce damage and losses from pests and disease. Research programs,
defined in consultation with government and the farming community, are
designed primarily to address the more immediate agricultural problems.
Results emanating from past research have been largely responsible for
improved productivity in Swazi agriculture.

There has been almost no research on cropping systems or farming
systems in Swaziland, except for work very recently begun by the MOA at
the Malkerns Research Station and by Dr. Sam Aggrey in cooperation with
SNL farmers. However, research on cropping systems in the tropics and
sub-tropics has been reported by Hildebrand, and by Fumigalli and Waugh
from Guatemala, Gull et al. from E| Salvador, and from a number of investi-
gators in IRRI in the Phillipines, the International Institute of Tropical
Agriculture in Nigeria, Harwood in Asia, etc.; and this information, com-

bined with the excellent research on sole cropping in Swaziland by the
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MOA and UBS could be readily utilized in formulating additional systems of
cropplng for experiment station and extensive farm testing. The better
adapted varletles and hybrids, proper plantlng dates, pest and weed con-
trol, etc., for sole cropping are pretty well identified in the MOA-UBS
r‘esearch reports and advisory bulletins, but further research as indicated
W|II be required to determine the best crop combinations, proportion and
systems for maximizing results most useful to the SNL farmer.

Agricultural research capabilities can be maintained and improved by
filling the vacancies in the MOA Research Division with well-trained profes-
sional personnel, preferably with field experience and some with cropping
systems experience either as consultants, two-year appointees or as
permanent staff, supplying them with the equipment, facilities and tech-
nician assistance to conduct on-station studies to develop the better systems
for the four agro-climatic regions of the country, and to test them under
SNL farmer conditions by extensive farm tests using the methodology
developed by the groups mentioned above who have been involved in crop-
ping systems research in the tropics and sub-tropics in Africa, and South
and Central America, and Asia. The experimental designs developed by
Fisher, extended by Yates and modified by Hopp for intensive farm tests
would be most useful ir conducting such research and farm testing, fol-
lowed by economic analyses as employed by Hildebrand and others alluded
to above \(see list of references at the end of this section). Numbers of
scientists and specific equipment is covered in the report of the General

Agronomist.

D. Present Technology Packages and Research Needs to Improve Them

The various Advisory Bulletins issued by the MOA as listed by the

General Agronomist and at the end of this section should be adequate for
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‘sole and, most mixed ‘or. cropping systems, but research: with the svstems
may, well uncover unanticipated problems not ‘encountered’ in sole croppl‘ng‘.
vl_/'h"kicht will necessitate ‘some : modifications of the sole cropping information :
now :,available as determined by field research.

”The Extension 'Education 'Specialist :and “agree.’with the General:
Agronomlst that the technology packages alluded: to above will suffice for:
present pre servnce and |n servnce tra|n|ng of extenslon agents, but. theyf
wnll no doubt have to be augmented by new: lnformatlon developed in’ thevk
course of cropping systems research. |

“E. Recommendations on Cropping Systems
Research to Increase Small Farmer Productuwty

AID should assist GOS in carrying out the cropp|ng systems research:,i.;

outlined below over a period of five to six years to a°5|st small;.SNLfv‘?‘
farmers to increase their agricultural productivity
k The General Agronomlst's report lists the personnel requlrements for'f{'l
the proposed research as well as supplementary equipment and facilities.
: It mlght be well to utlllze one or more. of the experlenced experts in
‘ '_,cropplng systems research aIluded to prevlously in th|s report, either on a
contract hire or consulting basis to assist in deslgnlng, planning, eke-
cuting‘and analyzing the results of research projects on cropping systems.

o.‘Systems can be studied and developed at the established experiment
statlons and in on-farm tests snmultaneously or in phases or steps as sug-
gested by Fumagalli and Waugh A large number of factors can be accom-
modated |n the statlon systems development research while one or two dif-
ferent treatments of a set of .nany treatment pairs may be tested in the

field on a Iarge number of SNL farms. By conducting field tests in this
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way a broad basls for |nference is provnded, the more Important compo-
nents of the systems ‘can be identified, their consistency in performance
evaluated and interdependency estimated.: Moreover, in the simp_ler
designs, estimates of the percentages of farmers in a given area who A‘may _
expect to benefit from the new systems can be obtained and information on
acceptance measured.

It takes good farming to impress a farmer. If not enough is known
about farming practices, which is frequently the case in new areas, incor-
porate the farmer into the technological system and learn from him. Once
confidence in the technology has been established, further tests are indi-
cated as a means of getting the technology into the hands of the farmer
without exposing him to too much risk, since the technology has been vali-
dated'in the farmer's area (Fumagalli and Waugh).

a. Factors to be included: Varieties, lime, fertili-

zers (NPK, Zn, Mo, Mn) placement, timing, crop
combinations and rations, time of planting, multi-
ple cropping, rotations, weed control . . . all at
two or more levels in as many factorial combina-
tions as appear necessary and c2 be managed.
b. Methodology: Complete or fractional replicate
factorial experiments following the allocation and
analytical procedures as outlined and specified by
Henry Hopp, R.A. Fisher, Francis Yates, and
- others, utilizing extension officers and other MOA
and ex'perlment station or other qualified person-
knel to determine levels and methods of applying
the experimental variables, randomizing the treat-
ments among farms and regions, to supervise and
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~ assist farmers ‘in installing the  experiments,
\f»yc"ai'ih'g for crops, "COII"eét‘ing‘ the data and indi-

cating particular constraints encountered in the

course of the experiments, and social~economic
facts which may be used in modifying the experi-
ments or treatments to be more generally useful
to the farmer-user. Not more than two to four
treatments per homestead will be needed or can -

be accommodated on the small area available,

The analytical process should include in order:

a.

Factorial Analysis of Variance with coefficlents of
multiple determination to learn which factors are
related to major deviations from the norm, and
which are interdependent (interactive). This also
will be used to test the consistency of mean dif-
ferences among levels where this is appropriate.
Differences within and among regions may be
estimated and related to environmental and other
conditions.  Partitioning of wvariations Into vari-
ance components will further aid in the analysis
and interpretation.

Multiple regression AOV (stepwise and full) to
learn coefficients and standard errors of coeffi-
cients, comparison of beta weights, formulation of
estimating equations and using deviations to esti-
mate applicability under various constraints, to
estimate optimum rates of inputs under varying
cost/price conditions and in cost/benefit analysis.
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The suggestions for systems listed below are felt to be amenable to
the present farming or cropping systems carried on by SNL farmers.
They may provide improved physical returns per unit of land thus bene-
fiting family welfare and nutrition, and where acceptable some of them' may

provide cash crops above family needs or indeed be grown primarily for

v vklntegration of the ‘conclusion from above into |m-__e

proved cropping systems and testlng these by“

ifurther fleld tests, linear programmlng and cost-‘

wb’enefit analyses, again considering the socio-. -

econcmic constraints, modifying (or circumventing
them where feasible) as required to make the

system acceptable and workable.

the market economy.

a‘

Beans intercropped with maize. Maize may be
either local or hybrid, or preferably both for
comparative purposes, with pole kidney beans
compared to pole lima beans relay seeded after
the maize has reached a height of 60 cm or so.
Unlike the dwarf or bush beans, the pole vari-
eties will not suffer from shading by the maize to
the extent that photosynthesis is measurably
reduced, and the pole types will produce pods
over a long period of time for family use and sale.
Pods are borne high off the ground avoiding pod
rots and yields normally exceed those from bush
beans. Lima beans once established are more

heat and drought tolerant than kidney beans, and
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~ may ‘be more favorably adapted to the middle and -
i Iquelds ‘thanthe kidney beans, but possibly less
well-receivedln ‘the highvelvd.k Pumpkins may be
p‘lér{ted‘vétf' the edges of the malze-bean fields,

_'ag‘a'i'ni among the maize hills. The beans should

be planted in the maize rows or beside them as

.has beén done since time immemorial by the

Amef'ican Indians and later by early white settlers
in the Western Hemisphere. Beans remaining on
the vines when the corn nears maturity may be
used as green pods, green shelled or allowed to
mature for dry beans.

Early transplanted cabbage may be followed after
harvest by plantings of swiss chard or other hot
weather greens, both crops maturing in the time
required to mature maize from seed sown at the
beginning of the rainy season. The maize is to
be planted in strips and the cabbége and greens
in separate, contiguous strips on the north and
east side of the maize to reduce shading of the
cabbage and greens to a minimum.

Cowpeas planted in separate strips alongside
maize rows may provide some nitrogen for the
rotation sorghum or maize crop following the next
season. Both crops planted at the beginning of
the rainy season will mature in time for regular
harvest, the unwanted green peas being allowed
to mature on the vines and harvested for dry
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~ peas. Bush kidney beans for green pods and/or
dry' beans may be substituted for the cowpeas but
- kidney beans do not riodulate as wel! a5 cowpeas

“and  fix considerably less nitrogen ordinarily.

In the Middle and Lowvelds tepary beans (Phaeo-
lus acutifolius), because of their superior heat
and drought tolerance, ought to be tested as a
crop alongside maize strips. Teparies are short-
season crops once their day length requirements
(short) have been met, and thus might follow a
quick growing vegetable tolerant of lower tempera-
tures and moderate to high rainfall during the
fore part of the rainy season. Teparies should
be planted midway thru ‘the rainy season to
mature in the beginning of the dry season.
Teparies produce an excellent forage of hay with
fine stems, equivalent to alfalfa in feeding value,
and could supplement pastures for dairy stock
during the dry season provided the beans are
established when the dry season begins.

For cash crops strawberries and asparagus may
be good test crops probably in the Highveld, as
normally strawberries follow asparagus in order of
maturity and harvest season, providing there is a

domestic or export market for asparagus. Labor
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~requirments and costs of production could be
greatly reduced by not bedding up the asparagus

"'”for blanched shoot production and cutting shoots

below ground as is traditional in Europe, but
leaving the land flat and hand snapping green
spears as is done for the American market.
Green spears are made less fibrous, higher in
pro-vitamin A, and snapping injures none of the
other crown buds as does cutting. Soybeans are
intercropped between asparagus rows in Japan
and some other countries by seeding near the end
of the asparagus harvest season.

Other éxport crop possibilities with least prob-
lems in preparation for shipping, and least likely
to degrade intolerably in transit and marketing
abroad, include potatoes, tomatoes, sweet pota-
toes, carrots, dry beans, cowpeas, groundnuts,
cabbage, selected herbs, green and red peppers
(including dried spice peppers), onions (both
green and dry bulbs), cucumbers, summer
squash, pumpkins and winter squashes (acorn,
turban, field, butternut, hubbards).

AID scientists, in cooperation with GOS-MOA
scientists, ought to test the adaptability of:
a) some grain legumes other than those mentioned
above, in connection with multiple cropping

schemes. These might Include: broad bean
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4(‘Vicia fava), hyacinth bean ( Dolichos lablab),

mung bean ( Phaselous aureus), chick peas

(Cicer arietinum), pigeon peas (Cajanus indicus),

English peas ( Pisum sativum), runner bean

( Phaselous coccineus), etc.; b) root crops such

as cassava (Manihot utlissima), taro or dasheen

(Colocasia esculenta), jicama, parsnips, radishes,

etc.; c) vine crops such as chayote (Secchium
edule), netted and honeydew melons, etc.;
d) greens such as amaranthus, Chinese cabbage,

kale, collards, jute mallow (Corchorus olitorius),

Malabar spinach ( Basella alba), New Zealand

spinach ( Tetragonia expansa), etc.; e) other

allium species such as shallots, chives, leeks;
f) oil seeds such as sesame, soybean, sunflower
and safflower which may be used directly as food
seeds, in other foods, sources of cooking oil, or
in feeds; g) maize/cassava intercropping forms
the basis of many food crop production systems in
humid and subhumid regions of Africa (1978
Report, International Institute of Tropical Agricul-
ture, Ibadan, Nigeria, p. 69). This combination
Is highly productive and exhibits better land
utilization efficiency than sole crop production of
either crop. This system is well adapted to small,

nonmechanized farms.
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 PART 2: PLANT INTRODUCTION AND PRELIMINARY EVAL-
. UATION FOR ADAPTABILTY AND USE IN CROP-
PING SYSTEMS.

In addition to determining the optimum (maximum net . ecoﬁom“[c
’returns) from intensive inputs such as lime, fertilizers and }hybrid seed,
various crop combinations and labor, a program, perhaps on a limited
scale, should be initiated to introduce crops that have been successfully
produced elsewhere in the tropics and subtropics, but have not been
tested in cropping systems in South Africa, selecting particularly those
that have extra nutritional value such as legumes or which fit in well in

mixed cropping systems. For example, lima beans (Phaseolus lunatus) are

more tolerant of heavy rainfall, are more drought resistant (being deeper
rooted), heat tolerant, and much less daylength sensitive than Kkidney

beans ( Phaseolus vulgaris). Some of them are also less attractive to

weevils and other pests of dry beans. Tepary beans (P. acutifolius) have
been grown along with indigenous lima beans by the natives of the Sonoran
Desert regions of Mexico and the USA for millenia as staple food crops.
Teparies are very tolerant of drought, mature a heavy seed crop in a very
short time, are resistant to many insects and diseases, both in the field
and as dry beans, are highly nutritious (25-30% protein) and very pala-
table. There are white and colored cultivars. The runner beans (P.
coccineum) is another native of the Western Hemisphere which has been
utilized by native Americans for centuries as a supplementary food crop.
It is one of the few cross-pollinated beans, is perennial under subtropical
and tropical conditions and produces a large starchy root that is edible
and high in protein, as well as an annual seed crop. It is also a very

attractive ornamental and temporary shade when trellised.,
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Thef*e are also in: vtl‘.1e US maize hybrids for sbecl‘flc growing areas and
seasons. Some of them are short-season varieties édépted to mountainous
regions, and some of these might be useful in the Swaziland Highveld.
Others are mid-season and other long-season hybrids. Argentina also
grows some of the large kernel varieties which are preferred by Swazis as
mealies. Some of this germ plasm might be useful.

A natione;l plant introduction and trial station, if affordable, would be
a valuable adjunct tc agricultural research. Hopefully some breeding work
aimed at improving crops for the country's use, rather than for compiling

pheotypic information, could be a planned part of the activities of the

plant introduction station.

PART 3: JOB DESCRIPTIONS FOR RESEARCH SCIENTIST
POSITIONS TO CONDUCT CROPPING SYSTEMS
RESEARCH AT THE MALKERNS RESEARCH
STATION AND ON SNL SMALL FARMS.

A. Chief of Party

An agronomist with preferably some background in agricultural econ-
omics and experience in supervising several people including clerical staff
and subordinate technicians, and an ability to work well with his staff and
provide effective liaison between his group, the MOA, UBS, RDA heads,

etc.

B. Cropping Systems Technical Team

One broadly trained field crop agronomist with experience In experi-
ment station and off-station field trail research in cooperation with farmers

(extensive farm tests and demonstration trials).
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One broadly based horticulturist’with considerable experience in vege-
table production involving a broad range of cool-season and warm-season
crops, Including grain legumes, root crops, maize and vine crops.

One agriculturist with a farm background and experience in produc-
tion economics, crop budgeting and statistical methodology relative to
economic analysis (chi square, multiple regression, linear programming,
margin analysis).

One applied biometrician with practice and experience in analysis of
variance of extensive farm test designs, (fractional replicate factorial,
partially conformed) interpretations of results in physical as well as mathe-
matical terms, regression analysis and covariance.

C. Summary of What the Mission Should
Expect to Accomplish in Five Years

a. Develop and test several applicable and econom-
ically feasible cropping systems amenable to the
SNL farmers' constraints.,

b. These cropping schemes should improve the self-
sufficiency of the SNL farmer over most of the
country and provide some surpluses for cash
income from sales.

c. The agronomic feasibility and economic evaluation
of various cropping systems should be published
along with base data collected for use by other
students in training and researchers in other
parts of the world who are working on cropping
systems and other phases of agricultural develop-

ment in developing countries,
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AGR{CULTURAL EDUCATION AND EXTEN-
-SION"TRAINING SPECIALIST'S REPORT

Preface,

At tne request or USAID/Swaziland; | have, ina two<week time.
' perioa, - made ‘a :partial..analysis. of  the:Swaziland: Agriculture Extension
Deciion .07 tne mInIstry’ ot - Agriculture...In‘general, | founda strona
desire ‘onthe part of .the officials of the government of Swaziland to ha\}e
a.vvigorous, effective agriculture extension orgahization ThlS is 'a com-
'mendable situation and should lead to achlevement of their goal Efforts to
more effectlvcly’translate research findings to farm family educatlonal Ievel,
increasing the practlcallty, quallty and quantity of extension field- officer
training and ihcreasing the availability ot teat:hing,, resources. for field
| ofﬁeer‘use-are all very commendable.

By definition, extension is an educational function c:oncern'ed’*with
*changmg human behavior in terms of knowledge, attltudes and skills
vnab]e agucultural extensnon service must be able to respond to cllent
needs with learnlng experiences for the cllents that enable them to make
lnrormed ‘decisionsvand .thereby more successtuily. cope: with lite's challenges
.end probhms |

The followmg ltems ;dentify essential elements of an . effective agricul-
'tural extension service..

BCHE The' Ystaff rlsv ‘competent '_ iri," techntlcel subject
| - matter. | ‘

b. . The staff bis\ competent in skills to identify and

Involve, local leaders in the program development

processes.
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A close linkage exists lbetwyeen' agricultural ”r_‘é-_k:

search personnel and programs and extension -

personnel and programs.

A competent staff of subject matter specialists

link research results with field extension pro-

grams.

~ The administrative - and supervisory staff are

”-jcbr"ripetent.

A clear line of authority from field officers up to
the top administrative officer exists and is under-
stood by all staff.

The roles and relationships of all organizational
positions are clearly stated and effectively com-
municated throughout the entire organization.
Organizational objectives are clearly stated so
that employees and clients know and understand

them and can relate to them.

Adequate financial resources for salaries, operat-

ing supplies, transportation, etc., ar‘e‘a'vvayilﬂl‘ébtlléf:_~
to support staff and programs.
A system for evaluating staff perfornﬁanéé and
program effecti\)eness exists and functions. St‘aff’
sense rewards for excellence in job performance.
Effective reporting of program performance to
supporting officials and clients occurs sufficiently

frequent to retain their interest and support.
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“have had the above |tems in mind during my assessment ‘of the
Swaziland Agricuiturai Extension Service, along wnth its preservice and
inservice training programs and . back -up ‘research  and Information
resources. While some of the elements of the Swaziland Agricultural
Extension Service are weak and others perhaps are entirely lacking, | am
optimistic for its future. The leadership of the Ministry of Agriculture,
USAID, UNDP, other donors and the faculty and students novii in training
for extension field officer work are desirous of making the system function
effectively. That desire, coupled with patience and persistant hard work,
can make the Swaziland Agricultural Extension Service evolve into an
effective educational force that is capable of supporting local citizens in

their quest for development and satisfying rural life.

PART 1: STUDY AND ANALYZE THE PRESENT CERTIFI~-
‘ CATE TRAINING COURSE IN AGRICULTURE WITH
RESPECT TO COURSE CONTENT, AGRICULTURAL
EDUCATION, ADMINISTRATION, PHYSICAL
FACILITIES, TEACHING STAFF, TEACHING AIDS
AND EQUIPMENT NEEDS INCLUDING LINKAGE TO
RESEARCH AND FEEDBACK FROM EXTENSION

AGENTS.

A. Introduction

Agricultural education and extensuon operations are not new activities
for Swaziland. Agriculturai crop extension has been in operation in some
form since 1939 while livestock extenslon has functioned since 1974, How-
ever, agricultural extension today in Swaziland Is viewed by some "as.one
of the weakest elements in the Rural Development Area Program and unless
vigorous measures are adopted to realize drastic improvement in this area,
the Swaziland government's objectives of improving productivity and
incomes in the SNL cannot be realized." (Glenn T. Magagula, PhD Thesis,
University of Maryland, 1978, p2, Thesis Abstract)
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The role or agricultural extenSIon in Swaziland. Is education Speclfi-, ;
cally, the purpose is to |mprove the Ievel of Ilving "'of_g“rural famllles "
through educational procedures. . (Victor Pungwayo lntervlew, Febr‘uar‘y;ﬂf]

1980).

B. Organizational Structure

The organizational structure of agricultural extension in Swaziland is
fragmented. Extension is dispersed among several units of the Ministry of
Agriculture without formal linkage to either the College of Agriculture
(where extension administrators and supervisors are being trained) or the
research functions of the Ministry of Agriculture (see Figure 1, page 67 of‘
this report). Agriculture Extension activities and programs occur under
the direction of Rural Develcpment Area Project Managers. In non-RDA
project areas, extension activities are under the direction of District Agri-
culture Officers. Extension field officers are generally supervised by staff
who completed the University Diploma program and may not have had exten-
sion field officer experience. Neither have they had very much special
training in supervision, or extension methodology for program planning,
execution, evaluation and reporting. ‘

There are at present about 106 extension field officers employed by
the Ministry of Agriculture to conduct crop extension programs. There
are also 55 assistant extension officers and 8 senior extension officers.
This constitutes a total of 178 extension staff in the Ministry of Agricul-
ture. A noticeable absence from the organizational structure Is a position
for staff training and development.

A major expansion effort is in progress to extenq the RYDA program to

cover more of the SNL. Ministry of Agriculture officlals ’hav‘e a goal of
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doubling the present number of extension field officers so that the ratlo of
~field officers to SNL homesteads approaches 1:200.

‘There are in Swaziland about 42,000 homesteads (USAID Country
: DeVelopment Strategy Paper, January 1980, p. 6). Assuming the Ministry's
goal of 1 extension field officer for every 200 homesteads, 210 extension
field officers are needed, about double the present number.

At present, the extension field officer training program, known as
the Certificate Training program, is under the direction of the Ministry of
Agriculture. The Ministry rents the training facilities from the College of
Agriculture, University of Botswana and Swaziland and employs the
teaching staff. A careful selection process screens the numerous candi-
dates. About 1800 candidates have applied for the training program each
of the past 2 years. By using written examinations and aptitude tests,
about 120 candidates were selected for interviews and training. Following
the interviews, the top 40 students were selected each year. Table 10 is
presented to show, the time needed to have enough trained field officers to

provide a ratio of 1 extension field officer for each 200 homesteads.

TABLE 10

Training Projections

No. Field Plus 40 New Total Field
Officers of Less 10% Certificate Officers as of
Given Year Attrition Graduates May 31 of each
Year Jan. 1 Per Year Total Per Year Year (Projection)
198 106 11 95 40 135
198 135 14 ‘121 40 161
198 161 16 145 40 185
198! 185 19 166 40, 206
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FIGURE 1
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| The k,"lO%’ar’muaI"’atfr'ition rate is an estimate based o“n ‘opin'ioﬁ's"}within
thief‘fl‘Vyliﬁjlvstr‘y’ of Agriculture. A study should be made to establish the
exact attrition rate. Some respondents felt the rate may be as high as
15%“. If that is the case, additional time would be needed to reach the goal
of 210 extension field officers.

Based on some reports, the agricultural extension organizational struc-
ture in Swaziland causes some problems. Field specialists and extension
field officers sometimes compete with each other'rather than support each
other in farm visits and in program planning, execution, evaluation and
reporting. Staff competancy is weak because there is no clear, strong
Iinkgge for program support from research staff. Teaching resources
available to extension field officers are lacking.

There seems to be a lack of subject matter specialists supporting the
fleld officers in the program development processes (planning, delivery,
evaluation, etc.). Supervision of field officers seems to need strength-
ening. A system of evaluating staff performance is lacking as is also a
reward system for meritorious job performance.

However, in spite of these and other‘ constraints, agricultural exten-
sion in Swaziland is alive and moving forward. My purpose is to assess
the present Certificate Training Course and to recommend what might be
done to strengthen the program.

C. Assessment, Ministry of Agriculture Certificate
Training Program for Extension Field Officers.

The position of Extension Field Officer is the entry level for those of
the Agriculture Extansion Service who work directly with rural farm fami-
lies who are involved in crop production.

The extensior: field officer needs competency In two basic skill
groups -- production and utilization of agricultural products and extension
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pr‘qgrarﬁyd'evel’obméht processes. His ébntécts with farmeré wlll -Ih_'cl'u,d’é;fthe
pr‘dductlon and utilization of both crops and livestock. Pr‘o'g.ram :develop-
mént:' skills kinclude identifying and involving local farm and community
ieaders in program planning, execution, evaluation and reporting.

The Certificate Training Program consists of five terms extending
.through 44 weeks of instruction. As University "breaks" and holidays are
observed by Certificate Training participants, a full year is involved.
Classes generally go from May 1 of each year to the end of April in the
following year. This training course was re-introduced in 1977 for the
specific purpose of providing trained manpower to support the expanding
rural development program.

The course caters to men and women over the age of 18 who have‘ a
minimum qualification of Junior Certificate (Form |11). Selection of can’di-
dafés results from the following process: |

| a. All candidates are given a written examination and
an aptitude test (the latter for those not haVi'ng',l

had one earlier in school).

b High-scoring candidates are interviewed by a

committee comprised of representatives of the

Ministry of Agriculture and the University

(College of Agriculture) of Swaziland. Those who

complete the certificate course become Field

Officers for the Ministry of Agriculture Extension

Service. The course, if followed as planned, is

60% practical training and 40% theory. A summary

of courses taught and time allocation by depart-

ment s presented In Tables 11 and 12.
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TABLE 11

"Cburses Taught in the Certificate Training Program

Page 1 of 3

Term

Duration
In Weeks

Department

1

12

Crops

Animals

Land Use
& Mech.

Econom.
& Exten.

Basic
courses

Crops

Animals

Land Use
& Mech.

Economics
& Exten.

Basic
Courses

Course
Princ. of Crop
Prod.
Vegetable Prod.

Princ. of Animal
Production

Animal Practice
Tractor Driving
Carpentry
Building

Ag. of Swaziland

Communications
(English)

- Biological Sc.

Ag. Math.

Veg. Production
Crop Production
Animal Breeding
Dairy Practical
Fish Production
Surveying
Mechanization
Tractor Maint.
gBiFshvasion
Extension
Communications
Biological Sc.
Ag. Math

70

Lecture Practical
Periods Periods -
(Each of (Each of
40 Min.) 40 Min.)
Per Week Per Week
2 -
- 3
3 .
- 6
3
- s
5 -
3 3
3 3
2 3
- 3
2 '
3
A1 7
3 3
1 -
2. e
3 5



Page 2 of 3

Duration .
Term In Weeks Department
3 8 ‘ Crops

‘Animals

7Lahd Use
;‘& Mech.
: Econ. &
; Extension

Basic
Courses

Crops

‘Animals

Land Use
& Mech.

Econ. &
Extension

Basic
Courses

Course

Crop Production
Fruit Production
Crop Protection
Grain Storage
Animal Feeding
Beef Production
Animal Practicai
Surveying
Mechanization
Economics
Extension
Communications

Crop Production
Crop Protection
Soil Science
Forestry

Dairy Production
Disease Control
Poultry Practical
Pig Production
Mechanization
Metalwork
Economics
Extension

Visits

Communications

A

Lecture Practical
Periods Periods
(Each of (Fach of
40 Min.) 40 Min.)
Per Week Per Week
2 3
1 3
1 -
1 -
, 3 =
1 3
2
: ‘ 2 <
1 6
1
2 -
6
6




Page 3 of 3

Term

Duration
In Weeks

Department

5

. 8

Crops
Animals

Land Use
& Mech.

Econ. &
Extension

Basic
Courses

Course

Crop Production
Poultry

Sheep, Goats &
other animals

Veld & Pastures:
Practical

Mechanization
Irrigation

Land Use Planning
Economics
Extension

Visits
Communication
Human Nutrition

72

Lecture

Practical
- Periods Periods
(Each of (Each of
40 Min.) 40 Min.)
Per Week Per Week
3 3
2 -
2 -
6
3 3
2



FABLE 12

“Time AIl‘ocatlon by Department in the Certificate Training Progr‘arh

i

BC

> 0
1 11

TERM 1 (12 weeks)
Theory
Practical

TERM 2 (8 weeks)
Theory
Practical

TERM 3 (8 weeks)
Theory
Practical

TERM 4 (8 weeks)
Theory

| Practical

TERM 5 (8 weeks)
Theory
Practical

TOTAL THEORY

TOTAL PRACTICAL

GRAND TOTAL

Basic courses

Crops courses

Animal courses

BC

LUM

EE

C

Land Use and Mechanization

courses,

Economics and Extension courses

A

Number of 40 Minute Peijcds

LUM

EE

132
72

64

48

16
16 -

32 »11‘;”7,

260
120

380

24
36

16
48

40
48

2

136

228
364

73

264

12
72

2

7

72
40

8

32
8
148

108

32
72

:48

72

32
48
20

. 348'
468

12

24
32

96 :

24
%
e
192
308

Total/
Term

180
288

160

192

160
168

288

144

f 26
780
1182
1932



Lonsigering tne amount of time avallable, -this Certificate course
provides an introduction to agricultur“}alayhd ﬁprogra‘m dye\‘/eﬂlc':piﬁéh;t;,( There
is not sufficient time for in-depth study of either theory'.ov’rl‘:"l"'kcsfbréctical
application by the students. However, if competent supe'rvisory staff were
available to give close guidance and help to the new field officers for their -
first two or three years of work, | believe the prdgram would be more
successful. The major weakness in the training program results from only
8% of the total time being given to extension methods (program development
processes and teaching methodology). Program development processes with
client groups is the heart and soul of successful extension education.
This weakness could be overcome without changing the course content if
supervisors of field officers were skilled in the program development pro-_'-
cesses and in supervising and coaching the field ofﬂcers under the]nt"
direction. |

Another apparent weakness in the Certificate VT’raining Program 'is
failure to acquaint the trainees with the concepts and procédures of crop-
ping systems research and how they might meaningfully be part of the‘
program at the field level. Field officers should learn about cropping
systems research work if they are to help find cooperators, help establish
the test plots, invite neighboring farmers to observe the test plots during |
the growing season, serve as on-site representatives of the researcher(s), 3
assist with harvesting, share research results with local producers by get~
ting them to field day activities, and place printed results into their
hands. These experiences would help prepare the field officers to set out
demonstrations in subsequent years that would teach the things learned
from the research activities. Therefore, this added training is crucial for

field officers. when cropping systems research occurs In their area.
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Considering the ediicational ‘level' of people Interested ‘In  becoming
“extension field offlcers and of -client groups, g do: not see other changes“ "
needing immediate attention in theé ‘Certificate Tralnlng Program However,]
! cio feel it is highly desirable for the field officers to return to school
after two to three years' experience to obtain addifional training in crop
and livestock production and program devellopment processes This could
be a modified Diploma Course, to g:ve emphasis to those things the stu-
- dents recognize as weaknesses in their work performance. | recommend
considerable feedback be obtained from field officers and their supervisors

before firming up the modified Diploma Course curriculum.

D. Assessment of Training Facilities, Teaching Aids and Equipment

1. Training Facilities

| The training facilities and resources were reviewed with some of the
training staff at the training center. HoUsing and dining facilities for the
40 students seem to be adequate. | vislted informally with several of the
students. Their morale was 'hlgh, enthusiasm for the training experience
was exciting and they expressed a great desire to successfully complete
their training and to start working with rural peopie. One student ex-
pressed himself thusly: "My calling is to teach rural families how to
increase their farm production and to improve their standard of living."
There seemed to be no short'age of hand tools or other similar equipment

for student field usel.

2. Teaching Staff

The teaching staff appears to be dedicated and able to do the kind of
instructing desired. Four people constitute the core staff, but an addi-

tional 17-20 people come to teach specific subjects during the year. These
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people ‘come from ‘the Ministry of Agriculture, University faculty, private
industry, - etc. | ‘have"""n‘ot;"obser\)ed,any-"of the staff in actual teaching
condltlons, so -1 doinot’ make: any.,assessment of  their cababilities or
'effectlveness

Mr EnochChlya(Mlnlstryongrlculture)|sd|rector of the broaramf

‘ He has about 20 years: ofpractical extension work; much of it in the fleld
- He completed h|s Diploma level trammg in ‘Agriculture  at: Fort Cox, South‘
4_Afr|ca Two of his Swazu assistants” hold Agriculture Diplomas from the
\-Unl’vez 'sity  of Botswana .and Swaziland and a third assistant, Mr George
Cummms, is "an experlenced vocatlonal agrlcultural science: teacher who
'earned an MS degree in Vocatlonal EdUcatlon from. Iowa State Umverslty, ,
USA Consldermg the t|me allowed and depth and breadth of tralnlng to
"be aiven, | feel good about the core faculty They appear to be con-
scientious in making _concepts “and. skllls practlcal to the needs of the

students,

3 Teaching Aids and Equipment |

:'l'l'he' most useful and r‘eadily available referen‘ce manual for exte'n)sion
fleld officers is "Advisory Bulletin Number 1, publlshed by the Un|ver5|ty
College of Swaziland, Agricultural Research D|V|slon, m March, 1977 (3rd
Edition). Class instruction relates closely to this manual so that students
have skills to use it when on the job. However, some feedback indicates
the Bulictin is too advanced for some extension field officers and most
farmers. Havung reviewed the Bulletin, | perceive a need to provide a
new Bulletln or several fact sheets with contents aimed at the farmers
leVel‘.v Also, more ln-service training for extension field officers should be
conducted so that they can make the necessary adaptativons for applying

the information to the farm operator level.
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There is a notlceable lack of teachlng alds ln‘the possessnon of,y'
extenslon fleld offlcers The Certificate Training Faculty access some of;}
the Unlverslty resources and create some teaching alds for thelr own use ;,;
However, there is almost a complete absence of audlo visual teachmgi
resources for the Certificate Course Training Program The Unuverslty
16 mm movie projector is used occasionally, but there are few fllms avall-»"
able for use. There are no overhead film strlp or sllde pro;ectors,
screen or tape player There |s no equipment for vndeo ~tape use. The
classroom has windows on both sldes but no curtains, blinds or. shades for
darkening the room. »

The Ministry of‘Agrchulture is not producing any fact sheetsor leaf-
leis that could be used ‘in the teaching classroom. There |s an adequatei
supply of hand tools and ox- clrawn farm equipment for student use ln the:'
practical training. However, | did not see any soil auvgers that,are'_‘so‘
essential in teaching students to determine soil moisture content;

There does not appear to be any flip chart teaching resources,rfeither
for . the faculty or for the fleld offlcers on the Job Thls situation ‘ought

to be changed whether the number of students ls 40 or 80

PART 2: DETERMINE AND RECOMMEND WHAT IS NEEDED

" TO IMPROVE EXISTING CURRICULUM, EXPAND
PLANT FACILITIES, TEACHING STAFF AND
TRAINING EQUIPMENT TO DOUBLE OUTPUT
FROM PRESENT LEVEL' OF 40. STUDENTS PER
YEAR BY AN ACCEPTABLE DATE.

A.  Physical Facilities

If the number of students in the program were doubled fr‘0m40to
80 per year, many additional items would be needed such as.

a. Five new offices wlth furnlshlngs.
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‘b, “Another ‘large’ classroom capable of handling 40 -

 students (about 30 feet by 60 feet). This item -

maynotbe essential as the eXiS‘ting room is not
used all of the time every day. One section
?j';(COuld use |t while the other is on fleld work, etc.-
However, afternoon indoor instruction in hot '
\';;'weather is dlfflcult
‘,c;.'i:‘y*iDormltory~ facn‘lltles for 40 students (recommend
e 4 students per room in rooms about 15 feet by
18 feet as now used at the university) plus bath-
room and shower facilities. i
d ‘About 10-15 hectares of land for additionallstg-?v
| dent prOJect work is needed. PreSent land quan47.*
tltles for student project work is inadeduate.'
‘ie”,i‘;‘-}?*More hand tools (double the amount now available) ~

.such as hoes, rakes, spades, sickles and oxen=

drawn equipment for plowing and planting will be
_Neeged.” |
f Anotherbus to transport students on field trips
(t0 handle 40 students at one time) will be
ineeded
g ‘L'-A shop to perform carpentry and metal work,f :,
'malntenance actlvlties, and to store farm produce,,

seeds, fertilizers, tools, etc.; wlll be needed.

B. Teaching Staff-

If the number of students were increased from 40 to 80 at the Certifi-
cate Training Center, the present director feels the following additional
staff would be needed:
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a. Teaching Staff - A crop agronomist lec-
. turer
-, An animal production Iec-}':
turer
A crop production tech-a
“ nician
= An animal productlon‘-
o technician
"= A mechanization tech-
‘ nician
- A technician to help with
: farm budgets, farm
records, bookkeeping
B, and cost estimating, etc.
c. A Typist - A typist for office work
' plus typewriter, desk,
etc.

“b. . Technical Staff .

These technicians would only double the number now at work‘.v‘\./;ith‘: the
program. The existing staff is'now fully occupied. Censidering they‘-'time.‘
schedule for reaching 210 extension“field officers as shown in Table 10,

and the time required to develop the USAID project for implementation and
added construction time, the needed number (210) wull be .nearly satisfied
‘before the constructlon and new facilities could be ready for use. | there-
fore do not feeI a need to double the number of Certificate Course stu-
dents |n a glven year unless the conditions and goals already described
are changed l feel there is a greater need to strengthen the quality of
exlstlng extenston fleld offlcers by mcreasnng the quality and quantity of

supervisuon and the quantlty and quahty of the teachlng resources avall-

able for field officers to 1 use
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-PART 3¢ MAKE RECOMMENDATIONS ON HOW USAID
-OULD ASSIST IN EXPANDING AND IMPROVING
MTHE QUALITY OF SWAZILAND'S IN-SERVICE AND
ERTIFICATE LEVEL AGRICULTURAL EXTENSION
FRAINING PROGRAM.

~A.  In-Service Training
As most Swazi extension field officers have received a minimum amount
of subject matter and skill training through the Certificate Course Program
and/or the Diploma Program; on-going, cocrdinated, well-planned and fre-
quently executed in-service training is very important. ln-ser‘vice training,
to be of most value, should relate to the needs of those to be trained. It
should be timely, practical and sufficiently frequent to: enable field offi'celrs‘~ |
to perform their extension roles in a professio;hi'él‘, maknn'e’r’,-' The follow_fng"
recommendations are therefore given: o | | |
a. Create a new staff positioh"with’injfthe_,Mirii‘stry of -
Agriculture to be entitled,"» "'Staff‘Traihing and
'Development Officer." Thig pérson should work
‘under the direction of and be responsible to the
Director of Agriculture (the position currently
occupived by Mr. Victor. Pungwayo). This Is a
staff position without line responsibility or
authority except as he dir"ects"the\ sta‘ff‘-o;f;ﬂthg”,
Information Section. T
This position initially should be filled by an expa-
triate who is skilled In "t‘hef extehsibn program
‘development processes, supervision and adminis-
tfation. Two or more Swazl extension employees
eligible for graduate level study in the UK or in

the USA should be sent for MS degree training in
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adulteducatlon, extension management and super-
“vision, - On their return. one .of  them. would -
repilace tne expatriate Statt Tralnlng and Develop-_,‘v:
xjvment Officer and the other would jom the Unu-f’
versity College of Agriculture facuity to teach
extension principles, practices and methods’v _to‘ji*
‘Diploma and Certificate traineés. They should
.COiIaborate with and support each other in theiyr"f
‘respective assignments. The expatriate ought to
‘remain in Swaziland at least a year after these
two Swazi nationals return in order to help them
get hold of their work assignments. He should“ '
ybp‘r‘o‘v“ide "shadow leadership" to the Swazis, ad-
vising and consulting, but not making decisions
for them during their first year back on the job.
A committee of six people should be organized to
wqrfk under the chairmanship of the Staff Train-
Ihg', ‘and Development Officer. The committae
could be ramnacad nf.

1. Two extension field dffic’ers, one
working within the ’RDA' ‘system
and the other from outside of the
RDA system.

2. Two extension specialist field offi-

| cers or assistant extension offi-
cers, one who is working within
the RDA system and the other who»

Is working outside of the system.
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c.

3. Two senlor extension ‘officers; one:
from W|thm the RDA system and
the other from outside of the':RQA;

system.

,fllln selecting these six committee members, I recom-if
‘r;'mend two or three of them be women The
"commnttee would be called the "Extension Staff

kTralmng and Development Committee" or the ESTD

Committee. This committee would receive all re-
quests for in-service training from extensien
employees and all proposals to offer in-service
training. The committee's role is one of coordi;-f‘:
nating and scheduling the training events,‘ not
necessarily conducting the training. The com-
mittee shouid be responsible to see that training
policies are complied with, that training is timely
and that staff-expressed training needs get
prompt attention. The committee would be respon-
sible to see that an annual in-service training
calendar is developed and distributed to all exten-
sion staff so that everyone knows what training is
being offered, when, where, for whom and by
whon..

A 1=t.on) in-service training policy should be

.developed and communicated in writing to all

people concerned with supervising and directing

agricultural extension programs and staff. The
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policy should ‘include statements of training objec-
tives,roles and relationshlps and amount of offi-

clal work time allocated for in-service training.

At 't_he outset, | recommend that at least 5% of the

‘annual work year (about 13 days) be a minimum
time allowed for in-service training.
K ‘,‘The most skilled resource people available should

‘be used to plan and present the subject matter at

in-service training programs. Such instructors
could include University College faculty, Ministry

of Agriculture Research Division staff, Extenslon

‘specialists or appropriate leaders from the private

sector. The scope of subjects for in-service

~training should be as broad and as varied as the

needs, interests and roles of those to receive the
tf‘aining. Thus, supervisors could receive train-
ing to help them develop management, supervisory
and teaching skills including how to plan and :
implement programs and how to involve local
leaders in the planning phase of program develop-
ment, etc. Extension field officers and specialists
could receive agricultural subject matter training,
etc. Supervisors and field officers should consult
with each other before submitting to the ESTD
Committee their in-service training requests for

extension field officers.
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The ESTD Committee should consult with top,‘e,x-j
- tension administrators within ‘,and:' without RDA's

before finalizing and announcing ‘ the annual in-

~ service training calendar.

A special form ought to be developed for sta‘ff to
use in requesting in-service tr’éAI’nihq “and another
~form on a different colored paper ‘ouaht to be
~ developed for staff to use In proposing in-service
training.

An annual report SU‘m;r:né;ri‘zi‘ngf the in-service
training offered and'krésultsfobtained ’-shbula be
prepared by the EXténsion Sfaff ‘Thaihing.and
Development Officer and shared with the Director
of Agriculture and top RDA and non-RDA exten-
sion administrative and supervisory staff. In this
manner, the supervisory staff are involved in and
informed of the entire annual in-service training
progr‘am from the planning stage through ‘eXecu?l

“tion, evaluation and reporting.

.. An annual extension conference of two to four

days' duration ought to be conducted to build
staff acquaintance and morale, to share success
stories and experiences and to receive general
Instructions and counsel from Ministry of Agri-
culture officials and other leaders. The schedui-
ing of the annual extension conference should be

done by the ESTD Committee and with approval of
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~the Director "of - Aariculture six ' to*elaht months. -
,f”b“‘ehfb‘vaevi"f‘fhe""z"c'onference is held:" " Péerhaps the
1:annual ‘conference could be held at the Agrlcul-[‘
i.iiture College campus durmg a semester or term}‘-
break when the students are - home on vacation '
This could provide housing and ~meetmg facllltles}g

at a reasonable cost.

B. The Certificate Training Program
| The apparent goal of the Certificate Training Program is to g'ive the‘
participants an acquaintance with minimum subject matter relating to Swazi
agriculture and livestock production so that they may start workiné as
extension field officers. There is so much to cover in only one year that
I am reluctant to suggest any major change in the current curriculum. |
do suggest for consideration by the course directorship that little time is
devoted to some items such as "fisheries" and they may not receive much
use by the majority of class members when at work. Perhaps such courses
could be eliminated to allow more time for extension methodology in pro-
gram planning and teaching. Secondly, | suggest workshop or active
learning experiences be used to the maximum extent possible when teaching
program development processes. These abstract concepts come alive ‘l’n
case study experiences. | | |
In summary, considering the time limitations, | feel more ber‘\eflvt_wil‘l,_v
result from a strong, vigorous in-service training program than’frolt}r‘i;‘
making extensive adjustments in the Certificate Training curriculum. Also, |
by providing more audio-visual teaching resources for instructor use (in-
cluding flip charts, slide-tape programs, film strip projectors and video
tape programs through a betamax or similar system) the quality of instruc-
tion could increase dramatically.
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PART 4 STUDY AND ANALYZE THE MINISTRY OF AGRI-

" CULTURE'S PRESENT PRODUCTION CAPABILI-

TIES WITHIN THE AGRICULTURAL INFORMATION

SECTION TO PRODUCE EXTENSION MATERIALS

AND PUBLICATIONS IN ADEQUATE QUANTITIES

AND RELEVANT QUALITY ON A TIMELY BASIS.
R Parts of the agricultural information section of the Ministry of Agri-
"c'u\l“t”ure and cooperatives are in states of near dormancy. Mr. Robert
'Tw‘éla, Senior Agriculture Officer, is currently directing the operation.
The position of Agriculture Officer - Trainihg was oécupied by an Israeli
expatriate, but he departed Swaziland a few months ago and the position
remains vacant. Other positions in the section include: two publication
editors (one a Swazi and the other a Peace Corps Volunteer from the
USA), a farm broadcaster, a photographer, a projector operator, two
visual aids specialists (one of whom received graphics art training at the
University of Indiana during 1979) and a typist. There are nine positions
in total, and all are filled except for the Agriculture Officer - Training.
There is very little being produced by the section except for radio
newscasts and the work of the mobiie projectionist. The latter leaves
Mbabane on Mondays and returns on Fridays. He has a 16 mm Bell and
Howell movie projector, a portable generator and an open pick-up truck.
He meets extension field officers and shows films to rural audiences. The
extension field officers are usually present to answer question or to givye -
added instructions and lessons. He does not have very many films and
most are old. The newest film is six years old. He does borrow films
from UNDP, FAO and USIS as opportunities present themselves. He has a
lot of success in attracting audiences in the rural areas. He frequently
has 300 to 400 people in his audiences. He has a log book and faithfully
records all showings, the number in attendance and where the events took

place.
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The photographer has some camera’ equipment, a dark room and smail
developing equipment which is assessed as being too small for the jOb to:'
.be done There is a sllde sorter, drafting table, smail opaque projector,
“hot press, a Gestetner duplicating machine (model 473), three typewriters,
a small addressograph machine, a small paper cutter, some graphic art
paints and very little paper. The farm broadcaster also has a nortable
tape r‘eoorder, which he uses to ymake\ radio programs. That summarizes
| " the'iav'aiiable equipment. |

Staff morale is low as their‘ir‘esoiJrces are limited and very little
rnaterial is being produced. A“The young graphics artist would like to be
busy, using the new skills he_’ developed while studying in the-USA- last
- year, .

| perceive that the Iow product output is partly responsible for the
lack of teaching resources available to extension field officers. This
section of the Ministry needs close study by the Project Paper Team. It
seems to me this section ought to have an off-set printing capability with :
related equipment to photocopy, make printing plates, collate and bind,.
etc. They ought to be publishing small bulletins or single page fact
sheets for field officers to use with their education programs for rural
audiences. Obviously the research people and other technicians of the
Ministry could benefit from this section if the resources and skills to
produce printed matter were available. This section could greatly increase
their support to field operations if they had trained personnel and equip-
ment to produce video tape programs. The projectionist ought to be
equipped with portable TV monitors (at least two) and a small portable
video tape player (such as a betamax unit). Two TV cameramen with

editing equipment and skills could produce programs with local settings
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and stories to deplct the work of cropping systems researchers, and show
recommended farming ‘practices.  There are numerous ways  to use -such
equipment “that - permit-:showing -and -re-showing current programs ‘at very
'low cost

. In~ summary, the personnel part of the lnformation section is stronger«‘
than the resources avallable for thelr use. | recommend this section be',
up- graded through addltlonal training and providing resources to enable
them to produce printed materials, radio programs and video tape materials
at a level that is acceptable to rural Swaziland residents and in quantity
equal to the needs of extension field officers and other educational pro-
grams including support for the Certificate Training Program and the .

Agriculture Research Division.

PART 5: BASED ON STUDY OF EXTENSION ACTIVITIES,
RECOMMEND ASSISTANCE FOR STRENGTHENING
AGRICULTURAL EXTENSION INFORMATION.

| recommend that USAID:

a. Provide a trained, experienced expatriate exten-
sion information specialist who Is also skilled in
extension program development processes and
administration. He could give leadership to a
dynamic in-service training program and direct
the Ministry of Agriculture Information Section.
b. Send two or more BS level Swazi agriculture stu-
dents to the USA for MS degree-level training in

adult education, agriculture information, extension

program development and supervision.
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C. .. Assist' ‘the Ministry of Agriculture Information
Sectlon in acqulrlng a complete off-set prlnting -
"capablllty (press and related equlpment) SO that\

’~ the Ministry can publish research findings, exten-‘
sion (farmer level) fact sheets, flip charts and
other support teaching resources for extension

- field officers, ihstructors of -the Certificate and

fblploma courses, research perso(nnel, etc. The
acqu"isition of such equipmentmust be followed up

with the training of pers‘ori'}'nel to professionally

use it.

d. Support a vlgorous ln servuce traenmg program,t;,]
for extenslon field. offlcers, middle management,
support staff, etc.
e. Assist with the acqulsition of equipment for an
effective audio-visual learning resources produc-
tion department (including slide-tape, TV and
video tape capabilities).
If the output of Certificate level graduates is to increase from 40 to
- 80 students per annum, then | also recommend USAID help to acquire the

additional resources as indicated in PART 2 of this report.

PART 6: ISSUES AND SPECIAL PROBLEMS TO BE MORE
CAREFULLY STUDIED IN DETAIL BY THE USAID
PROJECT PAPER TEAM,

The USAID project paper team should:

a. Carefully study the curriculum of the Certificate
Training Course for seasonality and sequentlality

of subject matter presented.

89



"lnterwew some of the course alumnl of the past:‘,\
';itwo years and |dent|fy stronq and weak parts of

‘the tralnlng program

Find away to |ncrease ;the amount of time availa-
bl.e""”tol'“teach~mo“re of the skills needed to impl‘e'- v’
ment'exten‘sion program development processes
and teaching methodologies. See the attached
Appendix C, "Programming in the Coqperatiye;
Extension Service, a Conceptual Schema n ”‘If' a
simplified version of the schema is deemed appll- '
cable to Swaziland, then devise ways and means
for its inclusion in the new Cropplng Systems
Research/Agriculture Education Project.

Explore in detail Swaziland government goals for

eXpanding agriculture education for adults and

primary and secondary school students.

Assess Swazi budget capabilities and mclude |n"1

the new project such assistance as is necessary to;
‘assure success of the program. - | |
,Study the organizational structure of the Mln-“f‘_f‘fﬁ‘

- istry of Agriculture to find ways for closer Iink-"j

age between the agrlculturc research d|V|slon,f

extension subject matter specuallsts‘and extensnon_

field officers.

Study in detail ways and means for makmg re-

search f|nd|ngs -more readlly available and useful
to. extenslon fje_ld ‘:vofficer,s_ in thelr_ “educational

Pl‘ograms with farm familles, -
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,Resolve wnth Mlnlstry of Agrlculture officials the

fea5|b|hty of and thelr wulllngness to establish an

.Off-set printing press and related equipment in

the Information Section. This effort must include

consideration for employing and training additional

~personnel to operate the equipment.

Resolve such questions as where the equlpment

"would be placed, polncnes regulatmg |ts use and'i

control, etc. :
Resolve with Ministry of Ag‘ry'ieuulturé.officiels ‘the

feasibility and w:lhngness to establish and sup- !

v'port an expandea audio-visual alds Iearning-';"
‘ teachlng‘ resource center with needed equipment
~in the Information Section. How much progress
~ will they agree to and support?

. Resolve with the Ministry of Agricuiture their}

wikllingness to establish and support a vigorous

in-service training program for Swaziland exten-
sion staff at all levels (from field officers up to
middle management and administrative staff) such
as Is suggested in PART 3A of this report.

Establish a detailed list of all equipment to be

“acquired for the printing and audio-visual produc-

tion units to be established in the Information
Section of the Ministry of Agriculture.
Determine the kinds and amounts (quantity) of
audio-visual equipment needed by the faculty of
the Certificate Training Program,
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PART 7:

THE EXPATRIATE STAFF AND WHAT THEY MAY;"
BE EXPECTED TO ACCOMPLISH IN FIVE YEARS'
WORK IN SWAZILAND. ‘

The Crop Agronomist lecturer: The occupént of

this position is expected to be part of the core
teaching staff in the expanded Certificate Train-
ing Program and the University College of Agri¥

culture. He would help evaluate and adjust the

curriculum as agreed upon by the director of the

' training program, develop new teaching resources

for the Certificate Training Program and for field

officer use, and assist with the development of

video and slide tape programs relating to crop

production.

The Animal Production Lecturer: The occupant

of this position will perform a role similar to that
described for the crop agronomist, but will deal
with animal production subject matter rather than
crop production.

Staff Training and Development Officer: The oc-

cupant of this position will give leadership to the
development and implementation of an in-service
training system and program for staff at all levels
of the agriculture extension organization. He
would establish the organizational structure of the
system and implement in-service training so that
the Swazi nationais, on their return from train-

ing, may effectively continue its operation. He
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Wil also organize and operationalize aprinting.
pressand audno-vnsual br”'od'u‘ction” ; cap;bi\nty]
within the Information Section of the Mlmstryof
k‘Ag‘r‘iculture. He will .guide the development and
training of Swazi nationals so that they effectivelyy
operate and maintain their equipment and produce
teaching materials via printed matter, video tape
and slide tape media. They will also support the
researeh functions of the Ministry of Agf‘iculture.
He may need short-term specialized help to imple-

ment the development of the Information Section.
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APPENDICES

APPENDIX A

Contacts Made in Swaziland by PID Design Team

 Government of Swaziland

a5

Ministry of Agriculture

Mr. Arthur Khoza -- Permahent Secretary
‘Mr. Victor Pungwayo .- Diré,c':tor of Agriculture
Dr. Austin Khoza == Director Veterinary Services
Mr. Frank Buckham L e Chief Research Officer, Malkerns
- Research Station
Mr. Robert Twala. .~ =-- Senior Agricultural Officer.‘ in charae
o ) of Extension
Mr. Mike Davis® -- Director RDA Program
Mr. Patrick Lukhele -~ Senior Agrlcultural Offlcer with RDA -
S ' Program ,
Mr. T. K. Maseko .- Soil Chemist, Malkerns Research
e o .~ Station
Mr. Enoch Chiya - Director of Certificate Program
Mr. George Cummins -~ Technical Advisor, Certificate

Training Program

Mr. Ephraim M. Ngwenya -- Project Leader Northern RDA .

Ministry of Education

Mr. Justis Nsibandze --  Permanent S:e'cretv'ary’i\:

University of Botswana and Swaziland

Mr. T. O. Dlamini -- Dean, College of Agriculture

Dr. Sam Aggrey -~ Professor of Crop Science
Dr. I. Haque , == Professor of Crop Production

Dr. Glenn T. Magagula  -- Professor of Agricultural Economlcs

;f__br;, Berry Challens - Professor of Agricultural Educatton
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2. United States Government

Mr. Richard C. Matheron -- United States Ambassador

'a.vk - U.S. Agency for International Development

Mr. JUliQs, E. Coles
V“Mr.'TVed D. Morse
Mr. Willie F. Cook
Mr Eugene Morris
Dr. Larry E. Saiers

Mr. William R. Charleson

b. ~Others

Mr. Mike Cox

Dr. J. Cordell Hatch

Director of USAID/S

Assistant Director

Agricultural Development Officer
Capital Development Office'rjk

Program Officer

"Human Resources Development Officerf

Research Superintendent,
Libbys Pineapple Company

Professor and Coordinator of
Radio-TV=-AV Services
Pennsylvania State University



APPENDIX B

Members of the Project ldentification
Document (PID) Design Team

Mr Eugene Morris
Mr. Willie F. Cook
Dr. Larry E. Saiers
Miss Carolyn Barnes
Mr. Stafford Baker

Dr, John D. Downes

Dr. William F. Farnsworth

Dr. Keith R. Alired

ne=

Project Design Officer, USAIDY/IS
Technical Officer, USAID/S |
Economist, USAID/S

Sociologist, REDSO/EA
Engineer, REDSO/EA

Cropping Systems Specialist,
CID/TTU

Agricultural Education Extension
Training Specialist, CID/USU

General Agronomist and CID/USU
Team Leader
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A Concepiual Schema For Programming
- in The Cooperative Extension Serviee

it

The Coneept of Progranuning

Programming is & complex and all-pervasive
coreept that is used to explain and deseribe the
individual and collective efforts of professional
Extension staff members and volunteer lay
leaders in planning, executing, and evaluating
educational programs. Its connotation and usage
viary among the 50 state Ixtension services and
3150 county Extension services,

The tendeney has been to refer to any single
program activity that may involve one or more
staff members and/or leaders within the Serviee
as programming. The Timited research findings
on EXtension programming lend credence to
the connotation und usawe accorded the con-
cept. Most of these research efforts have heen
focused on functions concerning leader involve-
ment in program planning and various uaspeets
of teaching-learning situations generally enum-
erated in tewching plans and plans of work. This
mrrow view of the concept has tended to de-
Fit its potential utility as a facilitating and
unifying foree in the Cooperative Extension
Service,

Role ambiguity, the evolvement and mainte-
nance of semi-isolated stadt groups, the lack of
cifective dinkage between  staff development
programs and specificd competencies needed
by staff members to maximize their program
effectiveness, the dependence of  professional
stall members on preseriptive program strate-
pivs or procedures, and stercotyped imagres of
publics possessed by Extension stalf members
ire symptomatic of Fxtension staff members'
lack of understinding of progrinnming in its
tatsl context,

"he position advocated by the authors of this
ticatize is that programming encompasses all
of the plomed and coordinated  educational
activities of professionz] staff members, volun-
teer Jeaders, and the actual learners in design-
ing and effecting cducational strategies that
should culminate in desirable changres in the
patterncd behavior of people and the alteration
of systems. That is, the members of overy level
of the Extension organization, as well as mems-
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bers of the publies toward whom their chiinge
efforts are directed, have complementary roles
to perform in effective programming. The recip-
rocal divectional flow of program inputs is
both vertical and hovizontal. Situztional fctars
at the teaching-learning level and at other
points in the organization at which deeisions
are implemented must be continually considerad
in directing and redireeting the programming
efforts of the organization. Specificall -, problems
or needs experienced by staff members, leaders,
and lemmers at the several operational levels
should be considered as essentinl inputs in the
decision-making process, Conversely, the com-
prehensive and speeindized perspective possessed
by those at the higher wdministeative and pro-
gram levels of the organization (.e., administri-
tors, supervisors and specialists) sheald posi-
tively influence program decisions taken and
actions effected st the program implementation
levels,

This conceptualization of the programming
process in the complex community-based adult
educition organization, such as the Coaperative
Extension Service, has its origin in coneapts,
theories, and principles contained in the behay-
ioral  sciences. The  Cooperative  Extension
Service is viewedas adynimic, responsive system
oriented to the delivery of educational programs
designed to satisfy or fulfitl the constantly
changing needs of many diverse publics, An [x-
tension Service is o system composed of actors
applying their intellectual and material re-
sources in coneert to improve the socio-eccanomie
status of people. ) As situations within which
people live and interact change—so must the
posture of the Iixtension Service change. The
objectives, the procurement and structuring of
resources, and the management of these re-
gources within the Fxtension Service must be
subject to continuing seruting and modifica-
tion to assure relevancy and maximal return in
terms of the changing needs of people. In addi-
tion, as changes in the social patterns of publics
oceur, the cdueationad strategies employed Ly
professional change agents must he modified,
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The Scope of This Paper

It has been rather clearly established that
programming is o dynamic decision-muking and
decision-implementing process that encompasses
the individual and colicetive efforts of profes-
sional staff members at all levels of organization,
leaders and the actual learners in generating
programs designed to alter people’s behavior
and structured systems.

The ubiquitous nature of programming, occur-
ring as it does at all levels of organization, pre-
sents problems of conceptualization. However,
the limited research findings specific to kxten-
sion programming and the wealth of concepls,
theories, and prineiples derived from the behav-
ioral sciences can Le cast into a heuristic con-
ceptual schema that is viewed by the authors as
a uselul way of thinking about and endeavor-
ing to acquire a more thorough understanding
of programming as it oceurs in the Cooperative
I xtension Service,

Figure 1 is a conceptual schema for planning,
implementing, oand evilduating program  deci-
sionsand actions inan educational, task-oriented
organization that functions in a voluntary set-
ting. Because of the tentativeness and explora-
tory nuture of research conducted Lo this point,
the four macro phases and their respective

Linking the institution o

St ree e ee e

Lre AL

ik

clements contuined in the schema ure sel forth

for heuvistic purposes,

THE INSTITUTION AND ITS
RENEWAL PROCESSES

An educational institution (i.e., Cioperative
Lxtension Service) exists to fucilitate desived
changes in its clientele and in their socinl envi-
ronment in concert with available resources. It
is not static, but one in which adjustments e
continually being made in its structure and
processes as it adapts to meet or serve the necds
of its, relevant publics in a changing social
environment,

The extent to which positive results are ob-
tined through the programming efforts of the
Conperative  Extension system is contingent
upon many variables. Among these is the degree
to which there is established or defined a S\S-
temie framework within which <talf members
are expected to function,

Staff members need to examine, understand,
and aceept the structwe of the edueationa SyN-
tem through which their programs will bhe
generated and conducted. Staff members must
become thoroughly knowledgeable of and com-
mitted to the philosophy of the system. which

Progaam design and implementation

ity publics through need
analy sis wnd leader
involvement
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Long-range

Program  evalia
tion aml swevomnta.

Plans of work  Activating plany of wink hility

Sprafication

Cndenstanding and com. Study, analyvsis, and nap- maero neds.
mitmerd o the structin e (B nh"mnr)' andfor
of the institiiion tie, area,
Cooperative Extensium mucro
Service); Tdentibication amd anale

o Phidosophy sais of subsystems

o Ubjedtives within county andfor

. lh;{vs urea. '

. I(\‘Llllnll!')lp!

ubijectives,

strategics for
ubtaining
ldentification of target uhjectives,

Knowlxigeable abom subsystems,

awlshilled iy snanage-
meat. Identitving amd inter.
o Stalling facing with leaders of
o Salb development tarpet subsvsten,
o MUPRTVISI )
o Actonntability Formation of leadenship
"\*.It'm\ n-]m'\rm.lli\'l' 1)

. .
Undenstanding ol and target subisysten.,

vommitiment b oa tested
onceptual frames o
for provinnnung
< Lankage of natitation
tats pubhics thiough
need anabvan and el coceds et
eader imvolvement \nlni\\lrm todhe Leger
o Prozeon desegn and systeavand wlentify g
lmpl(‘lnvm.c(mn - macio needs celnnky o
lord to the necds of  Twer oe mone subnastomy,
Fatension's publics.

Seedsdentlicats gl
IR Soocthe ta b
U IISRETETIN

Understanding of aixl
rhetinent o conting.
oy atitutional reaewal,

Delinewtion of

Designation of

P,
of  Delineating,
ordenng, and
segieneing
micre newds,

Moby nzing and ablizing
feseae ey

Detenmunng
Progiam ontputs
Maonitoting the teaching. AN IR o
Speatying lernng Provess, inputs.
mstructiona) L

tevel olyectives, Boinfcing feaics, Utlizing evaduative
i linedings Jor pan-
Revising and rediveeting Bram revisions,

Selecting and '
activities based o

organizing ' institutional
learner fealback, renewal, asd
activities, actonntabality to

publes, foling
sotieees, wied o the
predessim,

Fewmmlatige
s for
eviluation,

FIGURE L. A CONCLITUAL SCHEMA FOH rmxm.\‘.an.\'t: INTUE COOPERATING ENTENSTON SERVICE

~rx.



http:environmet.ll
http:pur)!).SU

provides a general framework for the behavior of
its members; macro objuctives, which delineate
the ends 1o be accomplished by the system;
policies, which guide and help to regulate indi-
vidual and collaborative behavior of staff mem-
bers in achieving the ends of the system; roles
which. specify required responsiilitios of indi-
vidual staff members and joly proups in achiev-
ing the objectives of the educational svstem;
and relationships, which provide a basis for
Hnking the efforts of individuad staff members
and joby groups in attaining maximal program
impact.,
Another significant factor for achieving edu-
cational effectiveness is the extent to which
stdl members hecome knowledgeable  about
and skilled in management processes that will
vield maximal vesults as specitied in the maero
objectives of the systenm. [t is Imperative that
carcful attention be given to the reeruitment of
stalt resources, (he development of stalf re-
sourees, the application of supervisory prac-
tices that will fueilitate achievement of the
macre objectives of the cdueational inxtitution,
amd tne development and utitization of @ vinble
asccountability system,
A third requirite is the extent to which staff
members understand and ace committed to a
tested conceptual approach for generating aoud
elfecting programs of change with their muany
ind diverse publics. Such o conceptual frame-
work would include hasic coneepts, theories,
amd - principles derived  from the behavioral
seiences about plarned  chango, linkape with
publics through ueed anadvsis and leader involve-
ment, and the design and implementation of
progrims specifically tuilored to the perecived
and analyzed needs of these distinetive publies,
A tourth variable of import to progrim suc-
cess is the acquisition of o keen sensitivity and
commitment to objective, systemie analysis for
Facilitatings system responsiveness and renewal
to the constint!y changing needs of its publies,
Inasociety where nedds of elientele and pat-
terns of thinking, fecling, and acting are in
rapid transition, the syatem must be renewed
by making adjustments in its structare and
processes to accommaodate adaptation to its
changing social environment.,
To facilitite offective functioning of the By 8-
tem cien Cooperative Fxtension) in achieving
s mission, it s irmportant that continuous
avention be given to the socialization of its
professional members and the deaders of s
prblics Tt is imperative that stadf members sl
by Jeaders be afforded a continting opportunity
o provide inpuats thiet will cause the =ystem to
be more responsive to the actunl needs of s
publics. The foregoing processual tasks are
advinmeed a8 possible means for achivving these
cndscand henee inerease the potentind effective-
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ness of the total system as o dynamie inxtru-
ment of changre,

Iz

Lo Change anents st b eome thurvughty
Lnoeledgeable af wnd commitiod to the struetu re
wf the cdueational institution throwgl whijeh
i programs will be clieetod, giviag particular
altewtion te plilosophy, ohjoetires, policy, roles,
ned IN’/IH:.\‘/!I.II.\'_

The degree o which professiona) educators
understand and identity with the busie strietur-
al elements of the complex Coojerative [oxten-
SiON system s related o e follonving: (1) the
manncer in which the philosophy of the svstem
is diffused among its members and comnitment
seeared; (23 the opportunity provided the pro-
fessional <1l in helping define and ndify
the educational objectives for the syv=tem that
clearly indicate the behavioral chanjres sought
in varions clientele groups; (3) the upportunity
provided stafl members to contribute to deei.
sions taken with respeet 1o the definition and
establishment of policies 1o guide progrmn eof-
forts; ) the marner in which roles of staff
members e defined and communicated to all
concerned; cad (5) the manner in which the
expected relutionships belween various  staff
groups ave extublished and these groups know
and understand them,

Philosophy. The total staff of the Cooperative
lExtension  svstem must Lecome thoroaghly
knowledgeable of and committed to its philozo-
phy. The philosophy of an institution is its
“value frimework™ that has evolved over an
extended time. Constant effort must be oxe
pemded to make the vidue framework of wn insti-
tution niore consistent, maore comprehensive,
and more workable thio before,

The philosophy of Extension is that people
must be assisted within o democentic frame-
work. Thix philozophy veflects the firm con-
viction that people adjust to chinge most rapid-
Iy inacdemocractio environment in which self-
expression, self-direction, and seli-improvement
are encouriged. This development can best be
accomplished througeh a program of purposeful
continuing cducation in which peaple, throngh
theiv own mitictive, identify and solve nrablems
directly wffecting their welfare, To this enid,
Extension starts with people where they are
by helping thenn to attain a more stisivinge way
of life. If one accepts the proposition that the
philosophy or vidue framesark of an institution
influences the behavior of jts members, then
every cducational system should develop a fune-
toning and articulate philozophy, communi-
cate it to its members, and take necessury action
Lo seek commitiment.

Objectives, Just as change agents must under-
stand and be committed to the philosophy of the
system, objectives or ends must be understood
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at all levels of the system. To begin with, there
must be some understanding of the macro ob-
jectives of the total system. These are the broad
objuectives which have their origin in the con-
temporary needs of the institution’s publics
and which coustitute the framework within
which all decisions and actions about the insti-
tution’s program must be linked. )

Not only must macro-level ubjectives be un-
derstood, but stafl members must understand
the objectives of virious subsystems (ie., job
groups) such as those of district supervisory
Cstaffs, specialist groups, administrators, and
those at area or county levels. By being knowl-
edgeable about the objectives of varicus sub-
systems, individual staff members can grasp
the potential roles of such greups and their
complementary linkage, and hence make better
utilization of =uch resources in the performance
of their expected roles.

Staff members” understanding and aceeptance
of the macro objectives of the cdueational sys-
tem and objectives of subsystems contained
thevein does not result from edict, bat rather
through the deliberate and continuous involve-
mentof the staff in their fornmlation.

Policy. An important means for attaining the
ubjectives of the system are carcfully delineated
policies which guide and help to regulate indivi-
dual and collaborative behavior of staff meni-
bers, Policies provide gmides to the decisions
and actions of staff members as they engage in
purposeful and planned interaction aimed at
attaining the objectives set forth for the system,

Staff members must have a working knowl-
edge of all policies and understand the degree of
flexibiiity contained in cach.

Role. The expeeted roles of staff members
have their origin in the macro objectives of the
system and the objectives of their parent sub-
systems that must be subordinate to and con-
tributory to the macro objectives. The roles
played by people inany system are interrelated.
This necessitates that the activities of various
stdf positions and groups must it and mesh
togzether in the pursuit of the macro objectives
of the system if maximum results are to be at-
tained.

A common problenm in most complex educa-
tional systems is that too little attention has
been given to the elear definition and linkage of
roles to objectives. This factor has tended to
stifle the effectiveness of staf? efforts in relation
to the attainment of the maero svstem ohjectives.
As evstems expand their seope and consequent-
v enlirge their staffs, the roles of sbaif positions
and groups and the interrelationship of these
roles in terms of the ends soupght by the orprani-
zution tend to hecome hazy and incoherent, Stall
activities may become fragmentary, and often
individual staff groups—Dbecause of lack of fre-
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quent and continnous interaction with their
counterpirts in pursuit of the macro ahjectives
of their parent institution- -hegin to function
a8 autonomous units, The need for planned and
deliberate stafl involvement in the continuons

redefinition of their roles, as well ux those of
their colleagues, is apparent i the offorts of

the ocenpants of individual positions and the
several staff groups are to be effectivily foeused
on_the objectives of the organization,

Relationships, Within the general social SAs-
tem (ie., Cooperative Extension Servicd) are
number of formal and  informal stuhsystems,
Certain “deadership patterns, power  relation-
ships, role relationships, behavioral expecti-
tons, and attitudinal patterns exist within the
small subsystems as well as in the Lrger svalen,
Fach of the subsystems, although intimately
related to each other and to the Loger system,
alko has an established pattern of operat jon,

In the complex Cooperative Fxtension System,

these subsystems niay include speciatized stalf

groups that are howsed in elose proximity to the
central  orgaization cd  operational  (field)
units located some distanee from the contral of-
fice. Decause of this iactor, programming must
ocewr at the various levels of the organizidion,
The real challenge is that of having these sub.
systems identify with the general social svstem,
but at the sime time permitting them sallicient
fexibility to make and implement decisions at
their respeetive levels o operation, Althonerh
plans wre made and implemented at the several
levels of organization, it is of ntmost importance
that they be eoordinated and effeetivels related
to the overall plans of the general organization.,

The task confronting the Lurpe complex eduaen-
tional system is that of establishing relitionships
between and henee linking the programs of its
several subsystems. Divection provided by the
general social system is meaningful only to the
extent that the stadf gproups at the various Jevels
of the system understand and can adapt to their
specifie situations. 1t is not enough to have the
professional leadership understand and aceept
proposxd changes; ultimately, the people wha
are to be affeeted by the changre also must under-
s and and aceept it

Professional and lay leadership must wnder-
stind the proposed change, its anticipated effects
on on-going programs, and aceept it i maxinium
system o impact is to be folt it the aperational
tevel, Fssentindly, the proposed change is never
accepted inits totality, Rathor, the desirable
aspeets of the chinge tas perecived by the adopt.
ers) are inteyrated into or related o their one
FOINg projoram activitios,

20 Change agents ponst become enonledge
able wbout aud sleilled i managenenl processes
that will yicld waainmm vesulls as speeificd in




the macro objectives af the ediucational systen
(i.e.. Cooperative Bxtension), giving purticulay
alleation Lo stagiing, staff’ development, supiey-
vision, and aecon ntability,

The extent to which the ubjectives of o system
are achieved will depend to a large measure upon
the processes through which resources are
identified, attained, and managed. OF erucial
importance  are  staffing, stalf development,
supervisory, and accountability processes and
practices utilized by the system.

Stalfing, The identification and sclection of

staft members who have the training, back-
ground, competencies, and potential capacity for

growth required of the job to be performed, is of

priemount importanee to the viability and sue-
cess of the Cooperative Fxtension Service. Un-
less careful attention is given this process at all
svstem levels, then management will have to he
satisfied to expend enormous amounts of energy
on training, Conscious and deliberate efforts
must be made to seck and secure county person-
nele speciadists, supervisors, ind administrators
who have the qualities and competencies that aue
inconsonance with the philosophy and objectives
of the system,

Staff Development. Dynamie syslems are
thase that provide opportunities for the continu-
ous self-renewal o its members basod on their
needs as the system adjusts its objectives to the
changing needs of its publies, Fven if the most
competent personnel are reeruited into the sys-
tem, the svsoem can quickly become reified and
obxolete, unless these individuals are afforded
continuous opportunity for selicrencwal, Staff
menhers at atl levels should have the opportu-
nity o define their training needs and be given
the oppartunity to engage in inservice and
sraduate education as paort of, and requisite to
Ahe changimg requirements of and hence por-
formance of their roles.

Supervision, An organization may bring into
its system the most competent personnel aviil-
able, and provide a comprehensive and intensive
training progran. But, unless its members e
griven an opportunity to function, the system my
lose much ol its potential effectiveness, Change
agents must fearn to share leadership and de-
velop the capucity of colleagues and subordinatos
o function. Not only must leadership be exop-
cised and a0 taanwork  approach  followed,
adequate guidanee must also be provided. People
generadly want to know i they aye performing
adequately dad want assistinee in marshalling
and applying resources to achieve. The change
agenty through the application of appropriate
supervision styles, can enhanee the sysfem's
elicetiveness immensely,

Aceountability, In the long run, continuing
andinereased funding and support for eduean-

~idiae s
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tional programs is positively related to the
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demonsteated efficieney and effectivencss of the
systen. Pueational systems kave always heen
accountable o thele relevant publies, their
pavrent institutions, funding ageneies, mnd legis-
lative bodies at w local, state, and fudernd
levels. But, more than over before, there s g
demand for aceurate manifestations of owtput in
relation to the abjectives of the system and to the
efficient wilization W resonrees o achjove
desired results,

Change agents muast understand the sipgnili-
canee of aceauntability wnd commit energey i
resources to means by which the system can
demonstrate to publies i funding igencies that
desired results e Leing obtainal. Account-
ability ix dependent on the development and
utilization of evaluation systems that measure
the expected behavioral changes in individunls
and, groups,

The evaluation system must not only measure
the behavioral changes that result, but also pro-
vide measures of effective applicidtion of learned
behavior in the real social world. Finally, the
system must provide some meastre of whother
desired chinges have occwrrad in the social and
economic patterns of relevant publies. The
“proolin the pudding” is whether the program
has reached its micro teaching level vhjectives
and macro system objectives—-assuming that
ohjectives have been based on veal necds,

In addition to the utilization of svstematie
eviduation systems, appropriate means muost be
established and utitized at all levels of the educea-
tional institntion for reporting results in a form
that demonstrate a degree of effectivencss, The
Couperative FExtension Service SEMIS report-
ing system isan example of @ coneerted effort to
colleet, analyze, and report data itustrative ol its
educational effort, However, this ceffort must
continuously Le tested, studicd, and  revised
to facilitite maximum results, )

Theaccountability process requires the system
to (1) identify the real needs of relevant publics,
(2) develop program designs to meet needs, (3)
package program defivery svstems for offeetive
implementation, vy develop readistic and feasible
evaluative systems, anid (3) extabliszh meaningful
systems throngh which results mayv be dissemi-
nated 1o those to whom the edueational system is
accountable.

Anineveased ciphasis on the aceountability
process can have functional consequences for the
improvement of the Cooperative fxtension Ser-
vice's progeam, its processes by which progranis
are developedand implemented, and its systemic
ftructures throngrh which the needs of relevant
publies may be met.

Se Change agents must wuderstand and e
come compitted toa lested eonceptual frome-
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work for generating and clfecting programs ol
chunge with theiy muny and diverse publies,
Change agents must understand the total
setting wirhin which Kxtension programs are
generated and effected, They must acquire and
utilize a tested conceptual framework that en.
ables them to identify the needs of their publies,
to obtain a commitment from such publies-to
act, and to design and implement programs that
will produce substantive changes in the leamer
and his social structure.
Ao Change agents must aecquire a sensiticity
and commitment to oljective systemie unalysis
“for Jucilituting  system responsiveness  and
rencical to the coustantly changing needs of its
prdlies,

Systems that have become institutionalized to
the extent that they are satisfied with the status
quo will find thut contemporary society does not
slow its pace to maintain social balance. In such
situations, the system muay find itself working
desperately to survive during periods of rapid
change,

To cope with this condition, members of the
system must build in system renewal processes,
There must be constant vigilanee of, and a well-
developed Sensitivity to, the champging world in
which the system operates. Sensitivity to the
needs of the people that the system serves and
the willingness to change structures and proc-
esses within the accepted philusophy of the
system will ensure viability, Those organizi-
tions that are content to follow the same objec-
tives year after year are not likely to remain
viable educational forees.

The  general  process by which  renewal
operates is: (1) by intensive involvernent of
professionals  and lay deaders in developing
programs; (2) through intensive and open dia-
logue, confrontation, and coping with problems
affecting the structure wnd processes of the sys-
tem; (3) a thorough un(lcr:zl:uuling of prior and
present historical huses, Programs, and ¢'ientele;
() sensitivity to needs aml the putential for
meeting needs:; and (5) understanding changre,
the societal influcnees, and how to cope with
change. Only when systemi members can objec-
tively study themusedves, the system, the pro-
gram, and the environment ip which they
function can adjustments be mude within the
systemcamd adaptation made to the socinl envi.
ronment for maximal effeetivencss,

LINKING THE INSTITUTION TO 178
PUBLICS THROUGTH NEED ANALYSIS
AND LEADER INVOLVEMENT

sxtension programs have their origin in the

felt (perceived) and analyzed needs of the Coap-
erative lixtension Service's publie. Contingent

upon the perecived mission of agiven Coop.
erative Lxtension Serviee, 1hese publies canld
conecivably constitute the total population op
specified apprregies of preople within g desig-
nitted geographic or political entity,

The determination of the necds ol IIxtension's
perceived public is the most chidlenging, peg.
plexing, and necessary tusk confronting (he
professional Extension staft membyer. Rexcarch
findings on maotivation, fearning, and change
underseore the ahsolute necessity of focusing the
voluntary-orientd educational  organization’s
programs on - the pereeived (7elt) neods” of its
Lurget publies it the attention of such groups
toward change is to be obtained,

These studies  furthoer emphasize that the
retention of the interest commitment of
these publies to change will depend to a Loge
measure upon the immediate and rontinued
sutisfuction that they experience with respect (o
the greatification oy fulfiliment o perceivid
needs, '

Man’s needs wre determined by s multitade of
psychological, social, wml caltucal factors. The
origin and intensity of such needs e related ap
linked to systems of patterned interiction and
processes of socinlization through which man
acquires i distinetive )i styie. The Hife style of
it given individual is the psvehological, social,
and cultieal manifestation of  cumulative
behavior  (covert and overt) that huas been
learned slowly and sometimes painfully through-
out his life span in responding 1o stimuli
encompasied in his social environment.

The expansiveness of man's social environ.

ment and hence his degree of socialization are”

divectly related to the esperiential opportunities
alforded him during his 1ife spat Soctal envivone-
ment includes both cultural and social forees,
Culturally, man's life style is o manifestation of
carned behavior acquived in (he process of
growingrup, [t ineludes not only his way of mak-
ing things and doing things, hut also his pattern
of interaction with otliers, attitudes and vilues
fustered, belicfs and jdens posseszed, and the
feelings with which he responds.,

Socially,  man's learned hehavior, his o ife
style, and hence his necds e influenced by
expectitions and normative standards imposed
upon him by primacy, pecr reference, and social
groupings with which he jdent ifies,

The import of cultural ind soctid finees on
s behavior cannot e overly emphasized. To
cope with man’s needs, it is imperative that the
professional change agent understands how they
are linked to his cultural hevitage, The needs of
an individual ape meaninglful 1o o given person
to the extent that he perevives that their falfil-
ment will help him achieve Kreater equilibrium
with his defined cultura] coatext and sociul

1p8vironment. Too, the influence of peer and

T
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social groups on one's needs must be taken into
account in dingmosing needs. That ix, the expec-
ttions of peer and soein) sroups an the behaviop
ind needs of the individua may be more domi-
nant than any other single fetoy,

Intervention in the lives of people through
educational programs developed and promoted
by aprencies such as the Cooperative Extension
Serviee requires that change agents understand
the culture way of tite) of the individuals or
group that they are atlempting to change, and
Lo have aceess (entree) into the distinetive social
grouping in which such culture is nurinred and
maintained.

The existence of definable sociu wroupings in
American society s al-pervasive, Mun's identity
with such Kroupings commences with the eradle
thamily) and extends throughout his life span,
They cocial sroups) hove their arigin in two
social processes, namely, differentintion and
evaluation, These froupings are established and
naintained through  patterned interaction
(sociid relationships) of members of the group
and their adherenee (conformity) to mutually
agreed upon norms and standisds Ut result in
shired goals, beliefs, values, attitudes, cusloms,
and sentiments,

A significant clement of sueh groups is the
evalution of influentinds as Jeadors wha wield
considerable influence on the Lehavior and
actions of individual members, as well as the
total collective group, Phese Persons acquire
their positions of influence throuph reputation,
heritagre, as well as o host of other means, They
mirror the values, beliefs, and xentiments of
their ollowers, Their leadership positions may
be of o formal or informal nature, These leaders
generally possess the authority or power to grint
o deny aecess to their respective group,

In maintaining one's position within such
grouping, the averige person continually strives
o measure up to the expectations of lis puers
and the Jeadership  contained therein, 1lis
intrinsic motives are oriented toward the pre-
servation of aoway of life to which he js HIGHIES
tomed and which makes sense to him as well as
to the expectations of his poers,

Mo apparent from the forepoing disenssion
that representatives or change agents of the
Cooperative  Extension Seryviee cannaot take
lightly the task ofrelating progrians to the necds
of their publics.

Sinpdy put, the content of programs desipned
to eflect change in extablished behavior patterns
of tan cannot be determined as o result ol huneh
or heiwsay, Too, they cannot assume that whit
ix good for one sector of the papulation will he
good for other sectors, Ruthor they must possess
the ability 1o differentinte Detween or map
publies, their peeds, the sourees of such newds,
and socid-cultural factors which may facilitate

e e a )
i

or impede participation of such publies in pro.
prams designed.To help them satisfy o fulfil)
needs,

Chamge agents must be capable ol idemt ifving
the lewders of targel publics isocinl jrouns) Lo
establizh offoctive linkigre with these leaders
through meaningful dicdogue amnd e delivery of
Programs that will yesull i the immuediate
pratification of intrinsic necds, Only adter intrin-
SiC heeds experienced by o wiven public are
satisficd cun the chingoeirent oxpect SN SUCCess
i having such publics copeowith extrinsically
motivided pewds, Tha i<, FXtension apent s must
begin theiv program efforts w ith peaple where
they cue in the inigia stages of the change proe.
es3 rather than atteripting to call people’s
attention 1o needs with which they may e
unfamition or in which thew have e interest,

FEXtension (chinge) Heents must reengrnize
that the socialization process s slow and aredn-
ous, and that it beginning commencoes with the
pereeived needs and motives of (e "earnier in his
social envivorment, Both the patentiad learner
and change oent must be invalved in the iy
nosix and identification of needs that  will
ultimately constitute the busis for an oduca-
tionaul progeam,

From an operational context, several impor.
tant and necessary tasks can be inferrad for the
professional change agent in determining the
needs ol his publies for inclusion in the .xtension
progrant. The foregoing processual fasks are
sugrestive, and no claim i made regarding
their inclusiveness or completeness, They are
setforth mevely for the purpose ol providing the
change arent o framework for thinking about
the job that confrons him.,

Lo Chunge agents (conuty or areq Eotension
pevsanucl)y st become intimat Ly aeqoainted
with and uowledyealde abont the social system
(i, ety o area ) withiio whieh ciueational
programs are to be offected that il result in
desivable changes in the potterved belarvior of
Endividuals aud alteration of systems contuained
therein,

County Fxtension staffs or ofher appropri.
ately designated anit stadfs at the operational
level must beeome thoroughly wequainted with
their respective counties or arens within which
their coblective offorts are to be directed toward
the development and implementation of ceducq-
tional progeams, I'had I county statts o their
appropriate rounterpiorts must acquire g
comprehensive coprnitive map ol their respective
systems, Such a cogitive Map must encompiss
more than a mere knowled;e of political or
geopraphic boundaries. 1t must include a
horouyrh knowledgre wnderstanding of the

{
1Oq“\n|»|v who reside within the county or area,
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including their psychological, social, cultural,
and ceonomie chinvieteristies.

A common fallacy of many professional adult
vduentors is to assume that all people vesiding
within i given aren or county wre homogencous,
Astcough people may be tied together spatianlly
and in terms of i conumnon government, numerous
differences between and among people may and
often do exist with respeet to life styles, heritage,
sotio-ceonomice status, culture, paticrns of inter-
action, and normative standards.

Recogmition of these differences is the first
essential in mapping strategy for identifving
needs and ultimately tailoring programs to the
needs of the many and ditferent clientele groups
or puldics that could conceivably reside within a
county or arca. R

2. Change eycnts (county or arca Extension
porsonnel) must idenlify and map the subsys-
tems (social growpings) within the lurger social
system (cownly or area), yiving particular

altention to the inferved or defived mission of

sucl groups, their mentbership, patterns of
interaction, valies, helicfs, seatiments, norms;
leadersliip,  aud  social-cultural  origin and
heriteye,

A sevond logical stage to macro mapping of
the county or arci is the discernment of distine-
tive patterns of interaction between and among
prople residing in the county or arei. These
patterns of interaction e reflected in social
groupings that are comprised of agprogates of
people bound together by common goals, life
styles, vidues, beliefs, sentiments, and heritages.
The behavior of these groups is generally goy-
erned and regulated by normative standirds
that are enforeed by their membership and
leaders. Fntree into these groups requires the
exhibition of understanding and empathy by the
professional. Faually important is knowing
about points of access namely, the leawdership of
the groups.

The importance of knowingr about and under-
standing  the differences that exist between
these groups is hiphlighted Ly the faet that their
needs and henee their readiness to participate in
externably contrived programs will vary, For
exumple,  variations in the  socio-cconomic
status and the cultueal hevitage of social gronp-
ings cannot be taken lipghtly in designing pro-
grams for these proups. Nutvition programs
plannad for one particular group muay not be

compatible with the needs and  interests of

another group,

Numerous distinetive social groupings could
exizt within a county. The identification of such
groupings hased upon special interests, othnie
factors, socio-ceonomic stutus, religion, culture,
el is paramount to the potential and probable
success of county Fxtension staff members in

effecting  programs that will viekl maximal
change i the patterned  behavior of  their
publies.

o Bused npie o tharneyh didegicosis of e
subsystems and theiv pevecived poleivauey to e
mission of the paeeut organizu:ivn (Coaperalive
Exteasion Scrvice), change ayeats teonnty oy
arca  Futeusion  persowncl)  must dete raine
largel systems, -

The present or potential relevaney of the
numerons subsystems o groupings within o
county will he determinet by the professional
change aggents’ perception of the mission of their
pavent organization, That is, the objectives and
resources of the Cooperative Fxtension Service
will need to be considered in sorting out those
subsystems toward which professionst changge
agents at the operational lovel should direet
their efforts,

This sorting ont or sereening process should
ideally culminate in the delineation or definition
of targel subsystems, [Uis reasonable to assume
that, as the mission of the Fxtension Service
changes, efforts will bee expended by its profes-
sional  stalt members  in vedefining target
systems,

Lo Change agents ceomnty or area Faelension
persouncl) mnst et i the leade rsh poeithin
cacl of the tavget systes aud set about fofuter

Juace acith this leadersiiip Hivongh yuformal

meaningful dialogue, Swel divilogue sivould e
chavacterized by the caliilition of emptiog amd
wnderstauding on the part of e protessional
change agent, and showld be fnitiolly foensed —
and perliaps oreran cxtended perind of e —o
@ discnssion of wecds as perecived iy leaders aof
the giren system,

Fontree by county Extension staff members
into the targeted systems will pequire their
identifying closely with the formal and informal
leadership  of  these  systems. The  absolute
necessity of this task to determining the necds of
the group and to obtaining theiv commitment to
pavrticipacte in progeams focused on their necds is
underscored by the authority and power vested
in leader figures within the system or gronp.

Practically all of the diffusion studies to date
suggest that informal leaders hold the ke to the
adoption of practices by the majority of their
followers, The dikeness of the leader in covert
and overt characteristios to the total member-
ship of his grouping is steiking, The mainte-
nance ol positions of leadership in such group-
ings ix contingent toa rdher borpe extent wpon
the soundness of their judpanent as perecived by
the followers in helping them safepuaed and
maintain theivr welfioe,

The identification of leaders by professional

107¢hinpze apgrents s not safticient s vidher they must
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consciously strive to establish communication
with these persons through informal and mean-
ingful dialogue. The dizdogue should be charae-
tevized with the familing as pereeived by the
leader(s). That is, the inputs of leaders into such
initial conversations should be dominant. The
change agrent (County Agent) is characterized
asoalistener in the initing stiges of such dige.
logree, The professional should strive to exhibit
asanuch empathy s possible,

Only after a “positive™ two-way relationship
ix extablished should the change agont hegin to
interjeet external information inputs into the
diadogue. Such dindogue should not be restricted
to u single meeting, but idesdly should be con-
timued through the period of time required to
extablish a meanineful relationship between the
lemders and Professional staft members,

b Throwyl continuing iy logue with the
leaders about thei) perecived needs of the ta ryet
Sysicim, change ayents shold aeork toward
establisling a com MULILTCal fon system that, arer
time, conld {oad 1o I/u'jm'muliuu'qfn furmal or
intvrimnal leadership system closely allied with
e public institntion.

The muintenance of o satistving dialogue with
the leaders of ench tirgel system, over time,
should result in the establishment of effective
two-way channels of communication, The acqui-
sition of confidence by the leaders of the Largoet
systemcin the change agent and his capacity to
deliver progrims specific to their needs s an
Important ingredient in the establishment of
such o commumication svstem. This complex
could and shonld ultimately lead to the actual
formation of 3 leadership systenig) closely tied
to the public institution,

G s rapport weith the larget system becomes
strengthencd theangl the delicery af programs

leadivg 1o gralification and reiuforeentent of

necds pereeieed by the target siystem, change
agents should couseiousty und taetfilly wrork at
prociding ivpits into the System that il enable
S menthers to frogstaty crhvinsic weeds jnto

Sl weeds,

Thiough informal and meaningful dialogue
between the leaders of target systems and change
agrents, the immediate perceived needs of the
publies represented by the leaders should come
into tocus, The immediate offorts of the change
apents should be directidd towand grenerating
programs focused on felt needs (ha will result
inadmost instant payotf to the holders of such
need s,

Results percoived by the target publies to be
meaningful in satisfying their needs should
enhinee their state of readiness and receptive-
Hess o considering externa) information that
has acbearing upoy nonperecived needs, ‘That s,

g = i e
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the stiyre should be sof for the profossional
chimge ayprents 49 hegin channeling program
inpuls into the dislogue with the leqdors i
followers that will enuse them to translate
extrinsic needs into fell newds,

T Thrangh g gradual gl [rposively
Mawued  socinlization process af leaders g
menhers of Specilicd targel systems, chunge
agents should, orer fime, el Loae pdd linkuage off
leadirship syste s of trgct pnblics that will

Jueilitdte: copeered clfort on the pagt of the

sereval lavyet systems in cllecting ehonges that
wre aelside e grasp oo ability of o single
lavgel system,

=The identificanion ang fulfithment of needs of
distinetive turpet groups is the first priovity in
ellectively relating the resources of the adult
cducation institution (o jis publies, However,
the Jongterm obiective shoild he (o inerease the
sociulizition of these different groups througrh
effective eduentiong| Programs to the extent that
they become knowledgeable aboul, concerned
with, and commitied 1, the secking of solutions
to problems or necds that tramscend the bound-
aries of individua| groups and wffect the welfure
of the general public,

This stuge or sociadization shold ideally
resalt in the linkage of leadership systems of
target publies that  will facilitite concerted
effort on the pat of the several groups in effect-
ing needed changes that ape outside the capa.
bility of 1 single group.

PROGRAM DESIGN AND
IMPLEMENTATION

A mijor challenge confronting change agents
is that of tramslating needs of target publies into
A4 meaningful program design and developing
elfective strategios for jis implementation. Ag
leaders and chunge agents Cngagre in dindogie
over time, numerous needs wijl be identified, It
is rensonabde (o assume that such needs will
vary in their level of complexity.,

The developnieny of programs that will assupe
immaediate imltillment of perceived or folt needs
by target publies should be given top priovigy by
change apents, However, the change agent must
be capuble or pereciving and mapping the peln-
tionship between immedinte, folt peeds of target
publies to higher level necds that wil) CMerpre as
these ower level needs e sactisfied, For exam-
plec the Tower lovel noed of dgiven group of
homenmakers to learn hw Lo prepare a partienlar
Kind of dish must he soon by the change igrent in
relation ta other higgher Tevel relatod heads that
may emerge, such as the planning and prepisra-
tion of bidaneed meals for their families, the
selection and purchase of mare economical foody

108t contain the necessaryingredionts for
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balanced meals, and ultimately concern for the

health and happiness of their Gumilies.

This mental mapping by change agents is
essential to the performance of their role as
educators in designing programs to satisfy the
immediate and felt needs of publics, but at the
sume time establishing the relationship of such
needs to higher level ones that should eventually
emerge as felt needs and be pursued by the
learner in order to measure up to standards
dictated by rescurceh findings and the expeeta-
tions of society.

Froman operational context, change agent s—
armed with an understanding of the perceived
needs of learners and the relationship of these
needs to higher level ones as inferred from re-
search findings and the expectations of society,
as well as how adults learn—must (1) desigrn
master (long-range) programs that identity the
macro needs of their publies within which
immediate and ascending levels of learner needs
are encompassed, (2) design plans of work that
outline instructional strategies for assisting

fearners to fulfill both felt and analyvzed needs,

and (3) develop plans for activating the plans of
work and  subsequentially master long-term
programs,

Long-Range Program

The tramslation of learner needs into a long-
range program that effectively  defines and
establishes their relutionships and linkages to
higher level related needs is a complex, but
essential, component of total programming,

To achieve this rigorous, but highly desirable
end, change agents must possess 1 broad and
comprehiensive perspective of “what is ultimaltely
desired and is possible in learner ln.-lnwim; in the
eontent area”™ within which learner needs have
been expressed. That is, if the learner's imme-
diate pereeived (felt) need is to learn how Lo reud
the Bible, the change agent must have a mental
perspective or cognitive map of what is desired
or is possible with respeet to adult reading
skills, Lased upon socictal expectations of ils
members and research findings.

In addition to a cognitive map of what is
desired, and indeed what is expected of adults in
terms of their ability to read, the change agent
muxt also understand wd be capable of delin-
cating prerequisite rending skills that adults
must suceessively master to perform at the high-
est desired level.

IUix important to note that minero needs and
hence the ultimate interms of hehavior changein
fearners ave visionary in that such needs and
expected levels of Tearner performance are sub-
jeet to constant chinge Lecause of the continuons
flow of new and improved inpuis of Knowledge
emanating from rescareh findings,

Nevertheless, the forward-looking educationa)
change agent must maintain, as his hidden
agenda, the puesuit of the ideal by Teareners in
terms of their behavior, ‘Ihis ideal, expressed in
macro needs and high level learner perfirmanee
(objectives), provides the change apent with o
map or design for dingnosing leoner defis

ciencies, identifving and sequencime earner

objectives designed W help learners fulfill nesls
depicted by these deficiencies, and the seleetion
and organization of learner activitios desipred
to help learners acquirve the hehavior specifivd in
the learner objectives, )

This master (long-term) plan provides a bhue-
print for change agents in murposefully suiding
learner efforts toward the fulfillment of both
perceived and nonperceived needs of o higher
ascending order that over time could result in
the fulfillment of macro needs.

Thus, the long-range program has, as s
primary  function, that of providing  change
agents with a master strategy for thinking about
and indead designing lewrner activitios that will

enable dearners o experience fulfilment of

immediate felt needs, and also map the next
related lewrner bebavioral tasks that must be
mastered by such learners to fultill higher level

related needs. The immaediate falfillment ol

perceived learner needs and their velated highor
level counterparts are viewad as integral conmp-
nents of i master strategy designed to facilitate
maximal development of the learner in terms of
his abilities and expected performanee levels
imposed upon him by <ocietal expectations,

The long-range program is viewed first aond
foremost as an internal prospectus developed by
and for use by change agents. It is possible that
such a prospeetns could be popularized ol
disseminated to publies,

Three  processual tasks e proposed  for
change agents in desipgning the long-range pro-
gram, ‘They are sugeestive, and no elaim is made
regarvding their inclusiveness er completeness,

Lo Change agents must spo cifiy the macro
leeel weeds op theiv tavget publies in the content
areas aweithin achich learner weeds haee heen
capressed orwgent-leader didlogue., Foether, for
cach macrowecd deliveated, change agents ninst
ddentify—heginning  acith the lowcest leeel
learner need—preveguisite micro needs in their
ascending order that must he sueeessively mas-
tered by learners to eaiihit crewtually the leeel
of behavior inmplivd v the statement af maern
need,

Al neads of man are o part of a related net-
work or hicrarchy that may not be perecived by
him. His tendeney at agiven time is to feel or
perecive the immediate, hased upon his state of
socialization, with little or no knowledge about
andlor interest in those needs that are outside
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hix social environment and realm of perception.

For example, the immediate perecivad need of

the disadvantaged homemaker may be to lewen
how to prepare a cake. The need is immuediate,
and every effort should be expended in helping
her fulfill this need. However, associantod with
this need may be, and often are, higher fevel
needs., ‘

Thelearner may bave deficiencies with respeet
W other nutritional noeds, such as how o HESTUN
nutritive values of various foods in relat ion to the
fuod needs of her fanily, how to plan and prepaae
baluneed meals, how to purchase cconomiceal
fouds that will provide » balaneed diet, ete.
Armed with an understanding of the nutritive
needs of people, the change agent sets about to
define the ideal “model™ in terms of desired
learner behavior and skills in nutrition,

Onee the ideal behavioral prototype, with
Fespect to nutritional behavior, is extablished,
the change agent defines in sequential arder the
lower level prevequisite behaviors and skills that
st be miastered by the homemaker-learner to
attain the ideal Lehavior, This mapping of
behaviors and skills in sequential order—pro-
ceeding from the moat elementary level o the
highest level of complexity and abstraction—in
its complete context constitutes the basis for
developing o hicrarehy of objectives,

This hicrarchy makes it possible to staret
where the homemaker is, in terms of fevel of
Kknowledge, understanding, and skills, and to
plan for her orderly, continuous intellectual
wrowth,

The ack of approprinte attention Ly changre
agents to o detailed, thorough, and comprehen-
Sive analysis of existing learner behavior and
needs inorelation to higher Jovel needs that have
the potential of hecomingr intrinsically felt by
rarners has hampered change agent effective-
ness in capitalizing on and sustaining leqarner
motivation, Indeed, many chinge apgents who
Liek this mental perspeetive have settled for one-
shot Jearner activitios, with little attention to
how such activitios could e wsed as oaospring-
board in helping lenrners attain higher level
needs,

Thus it is envisioned that the first component
of the long-range progrram would be o compre-
hensive treatment of macro necds of learners oy
target publies, with particular attention heing
£iven w the numerous micro needs cncompassed
within cach of the macro newds,

20 Clinge vyeits pinst Joroinlate: fir cael
macro pced, maery Aevel objcetives, wiieh
xpoeitip the ddeal “desived cod in leariner beba -

i soaght in Jeltilling maero needs of publies:

Desiveldy, agents wauld speeity for cach wmaero
ohjective, teaching.lepel objectives that define
speefic behariors to he mastered bip learners to

o3 ALt IAY:
el

TR
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SUHisty miero wecds tnferrcd or stated for
maero ueed, o .

Maero necds establish the distance or spreg
thiet exists hetween learners' present or existing
sLitte of behavior and the ideal state of hehavior
that has been deduced from reseirech findings
and the expectations of soeiety, The spread
between these fwo extrene points may  be
viewed as w lenener need continuum, The most
clemental or leairner perceived newd s inferred
- one end of the continuum, with the muost
idend nonperceived learner nesd existingr on the
opposite end, [nterspersed hetween both points
are aomimber of prevequisite needs that must be
[lfilled by the learner to attain the Righest level
need. The change agent has (he responsthility of
converting  these needs  into nbjectives  that
ciearly specify the hehavior that st be attiined
by Tearners (o fultill each need. Such vhjectives
should cleanly ident iy the dearner, the behavier
change desived, and the content it in which
the hehavior change is o talke plice.

The change avent should specify for egeh
macro need in the form of an objective the ideal
behivior 1o be xought in griven publics. For each
macro objective, specific teaching or lewrner
objectives should be formutated in consananhce
with micro needs. These teacking-leqwrner level

objectives should begin with the felt needs of

fearners and  continue  with  cach successiul
higher level need leading to the macro nevd. This
hicrarchy of objectives constitutes map for the
change agent in seleeting and arganizing loarneg
activities that are purposively orviented and
which, if properly implemented, should ensure
the continuing intellectunl growth and develop-
ment ol the learner(s).

3. Change agents wnst outline general edy-
cational aud fnstraetional strategios for assist-
g target  peblics  and  hegee learners in

acquiring or attaining e hariors specificd in

macro and uciero objectices set Jorth fu the
preceding Lieo processual tashs,

Thix processual task provides change apgents
the opportunity to think about and preferably
autline in prelimindary form what will need to Lo
don to aceamplish eich of the macro ohjectives.
First and foremost, attention is focused un the
public’s state of being in teras of existent
behavior and life styles), Emphasix is given to
inhit itors and facilitators of change that may or
may not be present. Learning strategies, along
with the effects of reference froups iand aspeels
of “ulture, are taken into consideration in think-
ing about the change Process, The absence or
presence of resources that will be needed in
structuring and  sustaining learner activities
for each macro objective is evaluated, Armed

11\5“}1 this knowledye, chamge agents should
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project and indeed outline strategies that, if
successfully implemented, will result in learner
fulfillment of needs defined in the long-range
program.

I’lans of Work

Implementation of the long-range program
requires that carefully designed instructional
strategies and plans be developed and effected
by change agents, The complexity and inter-
relatedness of needs outlined in the long-range
program do not lend themselves to immediate
treatment, Many high level needs require several
vears of continuous and concentrated effort by
¢l e agents before their maximal attainment
by Jearners can be reasonably assured, As
indicated in the discussion of needs-in the long-
term program, the fulfillment of a given macro
need may entail the attainment of a number of
prevequisite behavioral changes by the learners
Planning for the orderly and effective acquisi-
tion of these prevequisite behaviors by learners
is o major undertaking that Lesets the ch inge
agent.

For each macro need and, more specifically,
the micro needs contained  therein, teaching
plins must be developed to puaide the efforts of
the change agent in facilitating learner fultill-
ment. These teaching plans constitute instruc-
tionad units  tailored o learner peeds  and
objectives, Programmed over a given interval
of time, these individual but related teaching
plans should aid learners in acquiring the pre-
requisite behaviors and skills that eollectively
will cnable them to exhibit the maero level of
Lehavior specified in o given macero level need.

The composite of teaching pluns tailored to
help learners fulfill needs within an interval of
i year is commonly veferred to as a plan of work
in the Cooperative B xtension Service. The find-
ings gleaned from change agents’ dingnosis of
learner needs in the long-range program con-
stitute the basis for designing individual teach-
ing plans and hence the plan of work. For each
macro level need, change agents must address
themselves to the following questions:

1. What are the specific learner newds encom-

passed within cach macro need outlined in the

lung-term program?

2. What behavioral change(s) must learners

altain to fulfill cach of the micro nevds con-

Liined within the macero needs?

S0 What learner activities should be seleeted

snd how should they be organized to facilitate

learner achievement of the desired behavior?

4. How should Teirner programs he assessed

and what measures should he employed to

evaduate learner activities?

The gaided efforts of change agents in seeking
answers to these questions constitute  four

processunl tasks in (lv\vlupllu.',‘ v w‘nn;: pl.mv '
ind plans ol work,

1. (quu/v ayreitls wust delineate, avdey qml
seiueeace micro weeds of learmers fnfirecd Jiny
cuael naero weed,

For cach macro need there is o multitude of
learner micro needs, Change agents must he
qspable of (hlgnn\mg macro needs of Loepel
publies and clearly defining micro needs of
lesvrner groups that must be satisfied befire such
subjects can be expected to exhibit the Level of
behavior inferred as arequivement for fulritling
defined macro needs. Concurrent with this ding-
nosis and delineation of micro learner needs,
change agents must ioerange them in a sequen-
tial order, starting with the most clemental and
procecding to the highest level and most caomplex
micro level need. The sequencing of pelated
micro needs inferved for high fevel macro needs
will assist change agents in determiniee the
starting point for virious Tearner groups within
agiven target public, as well as aiding them in
planning for their learners” orderly progression
to fullitling suceessive ascending Tevel related
needs. The detailed attention given to this
important comiponent of teaching plians will
greatly facilitate chimee went efforts in formu-
Liting for cach need  appropriate teaching-
learner level ohjective,

2 Change ageals st formulate toaehing-
levelt ohjeetives for cacle mivro weed infereed or
slaled for cacl macro weed specitied fo the lonyg-
rANge progra,

Micro needs define the spread that exists
between the learners” present state of hehavior
andfor skills and the level of behavior thought
o be within the possibiliby of feuner attiin-
ment, This perceived level of attainment in a
content arca is equated with the change in
behavior to be sought by the learner. Hence,
the change agent utilizes his understanding of
learner needs which Eave been discerned from
actual study of the learner, the cultural heritage
of the learner, the expectations of the learner
held by his society, and findings advaneed by
n'sv:mhln\;uul\'(lv.nl\ the el mgvn.lnh.mm'
toward which the learners offorts are to he
directed. This formubation vesults in the state-
ment of w teaching-tearner level objective that,
i attained by the learner, should satisfy the
need, In stating teaching-lemmer objectives,
emphasis is placed onowhat the learner is to do.
Tdeally, well-stated teaching-learner objectives
should clenr iy define the dearner, the bhehaviorl
change to b soupht, and the content area in
which the change in behavior is to hecome
operative. Contingent npon the complexity amd
seape ol the micro need, change agents could

Tlbnecivably formuliate niore than one teaching-
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tearner level objective. These objectives, which
evolve from learner needs, Locome the target
toward which the change agents’ and learners’
eflorts are divected, They constitute the bases
for decisions by change agents concerning the
selection  and  organization  of dappropriate
learner aetivities in swhich learners will engare
to achieve the change in behavior, Teuching-level
objectives ire quite specific and within the reatm
of leener achievement.

3. Change agents must select and organize
learner activitics for caelt beael ing-learner leel
objective that will assnre leavuers' altainment
of the believior specified in the ubjeetie,

Having accomplished  the crucinl tusk of
identifving the specific behavior) changes to be
sought in the learner in teaching-learner objec-
tives, the change agent should turn his attention
to plaining for their attainment. Fmphasis on
intended alterations in G e behaviora patterus
of o given target public with defined needs
(micro) focuses on the lewrner as the chiel ¢com-
ponent of the change (educationad) effort. In
analyzing  the present competencies  of the
learner in relation to intended changes in
behavier, the chinge apent considers those
experiences that will result in maximum attain-
ment of the behavior, Taken in this light, the

chunge agent is Joss g purveyor of information

than « strategist who desitms environments
(situations, events, activities) in which learners
are afforded opportunities to experience certain
effects. Tt is the active interaction between the
tearner and  the structured  situation—on i
mental and.or physical level—which results in
content being assimilated by the learners. Thus,
fearning experiences ave not what the cthange
agent doess they are not what appeirs in oa
teaching plan; they are not the facilities, devices,
or techinigues usad, Learning experiences are
what the  Jeaener actively  interaets with,
physically andior mentally, s o result of his
participation in the lewarning process. The change
agent’s role is thus o stracture an environment
in which the desired reactions can and will be
forthcoming from the lewrner,

The desigm of fearning experiences takes its
vue from the teaching-learney objectives Lo be
attained, Learners must be sfforded opportunity
to practice the behavior spocified in the objee-
tivee They must be afforded apportunity to
expericnee feedbiack in terms of the suceess of
their efforts in achieving the behavior deseribed
in the objective, Equadly important is to provide
learners the opportunity to associate that which
they are attempting to learn with ideas, events,
or notions with which they have had some prior
experience. In designing learner experiences,
chamge agents shosld keep in focus the fact that
mosticarners will have to be affurded upportu-

nity to releaen or rearrange mueh of which they
alveady have as part of their life slyles,

Indesigning ledning experiences,  three
important eriteria will need (o be wilized in
organizing the experience to ensure continuous
maximal jrowth on the part of the learners.
Specitically, the experience will need to be
organized to provide the learner sovernd oppor-
tunities to practice iad teyout the new behavior,
Second, considerntion will have to be given to
organizing the experiences inoa manner that
will permit the orderly progression of he
learner from the acquisition of simple to more
complex hehaviors in a given content area. This
concept of sequence in organizing learning
experences is consistent with the need to make
provisions for learners to achieve continualtly
higher level related needs, as pointed up in
previous disenssion of macro and micro necods,
A thivd element or eriterion to be considered in
organizing experiences for the learner is to make
provigion for learners to perecive relationships
between that which is being learned and other
situational contexts.

A Change ageats must plan for the assess-
meat of learner progress in o achicring the
beharioral viteomes specificd in cacir feaeh ing-
learner lervel objective and rigorows cealnalions
of Lewrner activitics provided thew in helping
them acquive the intended chianges in hehavior,

A teaching plan is not complete until plans
ave formulated for assessing learner progress in
relation to behavioral  changes speeified  in
objectives  and  the teaching-learner  efforts
expended in cchieving such changes. Actually,
evilluiation begins in the formative stages of a
teaching  plan and  extends throughout its
development and implementation, IFor example,
decisions  about  teaching-lenmer objectives
require evaduative judgments. So do the selection
and organization of learner activitios that will
help attain the desired objectives. These evidua.
tons are the preliminary and intermediate
stagres ol evaluation,

Here a problem avises. The eriterin used to
cheek learning activities are general principles,
not highly precise stitements of the exaet condi-
tions likely 1o encourage the leinning desired.
Furthermore, any set of learning activities
(experiences) must be measured against a num-
ber of eriteria. Since cach of these can only be
approximated, one cannot predict with perfect
accuracy that certain learner activities will
actuadly produce desired results. In addition,
the actual teaching-learner Process involves
many variables, including differences in individ-
wal students, the enviconmental conditions in
which the learning takes place, the change
agenUs skill in setting the conditions as they are
1)1I:énnwl, and the personality of the change
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apent. These variables make it impossible to
guarantee that the actual learning experiences
{activities) prm'idml for are precisely those that
are outlined. It is important to cheek cuclully
whaether or not the plans for learning experiences
and activities actually function to guide the
change agent in producing the outcomes desired.
For these reasons, continual evaluation is im-
perative throughout the development of the
teaching plan, with the primary focus on the
degree to which the teaching-learner level
olijectives of the plan are beings attained.

There are essentially three aspects of evalua-
tion with respect to teaching plan objectives:

1. Evaluation must appraise the behavior of

the student, since the objectivets) of a given

teaching plan is to change his behavior,

2, Fwvaluation must be muude at initial and

succeeding  stages  to identify  changes, A

teaching plan cannot be evaduated by assess-

ing the stadent only at the end of the plan,

Without knowing where he wis at the begin-

ning, it is impossible to determine the scope

or degree of change in his bebavior,

S0 Appraisals made during or at the end of

the pluan are not a sufficient basis for an ¢du-
ational evaluation beciatse some of the desired
abjectives miay be attadned only temporarily,
Responses  can be learned,  then rapidly
forpotten, To have some estimate of the
permanence of the learning vequires another
point of evaluation seme time after the
instruction has been completed. Henee, there
is need to plan for follow-up studies of learners
in order to obtain evidence of the permanence
{or impermanence) of the leasaing acquired
in the program,

Plans should be made to utilize the findings
of such evaluative studies to adapt and/or
redivect teaching plans as warranted. Slight
changes in teaching plins may iniprove con-
siderubly the output, namely, changes in learner
behavior,

In retrospect, plans should be developed to
assess learner activities and other inputs to
determine whether or not they are contributing
to learners' achiievement of the teaching-tearner
objectives. Irom the very beginning, plans
should be made and cffected to ascertain the
degree to which teumners modify or changre their
behavior as specilicd in the obhjectives. Thesoe
plans should make provision for evaluation of
fearners before, during, and  following their
actual  participation in o a  teaching-learning
situation. Last, but not least, these findings
should be utilized to vedireet andfor adapt
teaching plans to improve the quality of the
product, numely, change in the hehavior of
feirners,

Activating Plans of Work

The actual implementation of teaching plans
iz a crucial task that confronts chanpre aprents,
Teaching plans are useless unless they e
implemented. The techniques of activating
tc'uhmg plants) require exeellence of change
agents in mobilizing, developing, apd utilizing
resources required to implement aand carry
through o Jener activides:  effeetive od
constructive monitoring of the teaching-hanning
process; the meaningful utilization of opportu-
nities to reinforee learners; and being sensitive
to the need for and o willingness to redireet
learners” activities it obzervations and feedback
infer the need for such action. Operationaliy,
four clemental, but impartant, processual tisks
may be inferred for change apents in activating
plans of work. .

1. Change agents must ideatifyy, aobilize,

develop, and wtilize vesonrecs needed to imple-

ment and carvy throwgh cffi etively on pliosaed
lewrner activitios cnwmervated in teaching ,.qus
aud plans of work,

The effective implementation of specitied

learner activities may requive the utilization of
several kinds of resouree people. The nature of
the Jearner activity will dictate the kinds of
resouree compelencies necded o plan and
implement the activity. Partiealn attention
must be gi\'on to identification and recruitiment
of appropriate rezource persons (ie., volunteer
leaders,  teacher  aides,  other  professional
personnel). A specind atlempt necds to he made
to help these resouree persons aequire i thoroueh
un(lm‘\'!-m(ling ol what will be expected of them -
in following through on the planning and imple-
mentation of i desigmated learner activity, Teche
nical training in content and teaching-learning
strategics and methodologies must be provided
those who are responsible for specific learner
activities, Too, opportunities must be provided
for continual reinforcement ol such resource
personnel,

Plans also will have to be made to acquire the
kind of Hteratuwre and other resources needwd to
implement lewrner activities, Such toaehing-
instructional aids must be tailoged o the specifie
sitwition,

20 Change agenls wust aneele provision for

the conlinuons monitorving of plawned dearaer
activities,

The activation and  contimud  renewal  of
learner activities especially selevted and Orgin-
ized to produce desived learner outcomes is a
crucial clement of the changre process, Change
agents should aiopt as part of their role the
responsibility for and commitment to periodi-
ally monitoring and  eximining  on-going
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fearner activities. Such monitoring must be
constructive and purposive, Purticulur emphasis
should be given o an examination of opportu-
nities being provided for leamer involvement
and interaction with tise content as well as the
extent to which lerners are being afforded the
opportunily  to  practice  the new  behavior
delineated in the objectives), Another relevant
point of observation is that of trying to obtuin a
perspective of teicher behavior o providing for
continuous learner reinforeement.

The ability of resource persons to deliver
should be kept under constant surveillanee.
Too, the relationship between teachers and
learners should be continually examined.

Findings obtamed  in the monitoring  of
learner activities should be tactfully shuared
with responsible persons. These findings should
be used o improve the gquality  of Jewmer
activities,

3. Change ageats should provide Jor the
continuons reinforeement of len sners,

Motividion is the key to an individual's con-
tinued persistence in expending effort to acquire
new behavior, A mujor factor in motivating
fvirners s that of syatematically and deliber-
ately providing them with fecedback on the
progress they are attaining in accomplishing

theiv objectives. This importaat requirement -

for learning should not be left to chance. Rather,
chimge agents with their resonree personnel
<hould plin for soreward system that will provide
imstant, continuous feedback to learners. Such a
reward system may need to be tailored o the
mdividual  fe:ners, sinee learners' abilities
md needs vary, The use of covert and overt
rewirds should be planned for, depending upon
helearner and his siteation,

Ao Change agents must waintain a continm-
g sensitivity to the need for and a continuing
cillingness o adapt awdlor vediveet learmer
wlivitics as observations wmd Jeedbaels infer
e necd for suel cluinges.

The need for adjustments or adaptations in
carper activities s of crucial importance in
acilitating the Tearnine process, Rurely, if ever,
o chanpe ageents and their resouree personnel
mplement learner activitivs s actually plan-
il Bleciuse of  the conipiexity  of lheman
whavior and the multitide of varial es involved,
e agents need to provide Jor flexibility in
cirnes aetivities ro that necded adjustments
van Le erfeeted.

Champre agrents sond their leader resouree
personncec must make observations of leirner
activities continuousdy, so that needed revisions
can be made, Henee, it is imperative that chingre
ipents and Jeaders possess o thorough under-

standing of their learners, the siluation with
which such lewrners e confrontéd, and the
teaching-learning process in order Lo make
objective nhservitions ahout what s hippening
1o the learner,

PROGRAM EVALUATION AND
ACCOUNTABILITY

A majorchallenge confranting the edu ational
institution is that of determining the impact of
its planned programming efforts in vffecting
desired behaviora! changel i it publies. The
total system and its individual subsystems must
be continually sensitive to and committed to the
concept o accountability. T'o achieve this end
every subzystem within the organization must
perfect and utilize tested and valdid methods for
pinpointing evidences  in relation to  their
program objectives and for collecting  such
evidences. Although al! subsystems ijob roups)
in the ovganization or institutior have strategrice
roles to perform in overall inst tutional program
evaluation, the major responstbility for basice
program evaluation rests with the county and'or
areit operational units, That is, the results

Sobtained through county-hased programs, plans

of work, and teaching plans must be determined
before judgments can be rendered about the
effectiveness of the institution's overall program
effectivencss, Supporting <pecialized and pro-
gram subsystem staffs can and should reinforee
county andior area stafT mmembers' program
evaluation efforts by helping them identify and
specily types of evidences to be sought in their
respective content arcas and in developing valdid
ind reliable tools of measurement to be utilized
in colleeting and interpreting evidenee{s) in
relation to teaching-learner ohjectives and long-
term program ol jectives. Theoretically, Judgr.
ments rendered about the effectiveness of the
total instit tion in accomplishing its mucro
program ehjectives shouid vepresent the summod
eviluative finaipes pleond  from fang-lerm
programs and plans of work developed  and
effected at its county and area operational unit
levels, The speciticity of evidences in relation Lo
levels of objeetives and the preciseness of meas-
ures developed for collecting <uch evidence will
determine to o grveat extent the institution's
capability in assessing it overall program
impaet.

Since the major responsibility for program
evidwation et with changre sgrents at the O
tional Tevel, they must he thovoughly cuuipped
with amd <Nitled in the nse of eviduative ton!s
thant will Gaeilitiie continaons evaduntion of pro-
pranoutputs and inputs inorelation to teaching.-
learner level abjectives and to relite these finde
ings 1o the macro ohjectives of their long-term
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programs. Their program counterparts at high-
er levels of the institution must be capable of
relating and interpreting these results to the
institutional program objectives. Further, these
higher level program counterparts must be
knowledgeable about and highly proficient in
teaching their operationa! level program coun-
terparts at county and area levels how to detedt,
discern, and evaluate program results and how
to construet wnd utilize virious measurement
imstruments,

From an operational context, three major
provessual tasks are inferrved for change agents
and their specialized supervisory program coun-
terparts in program eviluation wd accounti-
bili*y. These tasks are suggestive and are ad-
vanced as a framework for guiding the thoughts
of professionals in thinking about program eval-
uation and accountability.

1. Change agents must spee’fy program out-
puts evidence) inorelation to teacling-learner
level objectives. Desirably,  change  agents
showld be wssisted by their supereisory and
special zed program counterports in speeifying
ccidonee(s) to be ubtained to verify successful
altainment of ascending higher level related
teaching-learner lovel oljectives. Change agents,
supervisory, and specidlist program personnel
mast aequire skdl Georelatiig eeideee obtained
whout the attainment of teaching-learier objee-
tives «t the teaching plan aud plan of work
levels to Adoug-teese progeam objeetives and
subscyucitly macero fnstitutional objectives.,

Outputs (evidenee) for teaching-learner level
ohjectives must be identificd in order to make
informed judgments about their suecessful at-
tinment. This tsk is the primary responsibility
of change agents it the level at which the actual
teaching takes place, However, supervisors and
specialists e be viduable resouree persons to
the change agents in s=pecifving and pinpoint-
ing such evidences, These outputs niy be in-
creased knowledge, changed attitudes, andfor
the acquisition of new skitls by lewrners, Another
level of program output may be the extent to
which cortain practices have heen adopted, These
behavioral outputs may be both overt and covert,
That is, xome outputs miay be observable and
measurabile while others may only be inferred,

Indetermining program outputs,  change
apents and theiv sapervisory-spoeiadicf program
counterpirts muust consider the validity and
rehiabihity of evidenees) used to VEry suecess-
ful attanmment of Cpecitied objectives, Likewise,
chanpre apents need to exiomine initind and subse-
quent measires in o determining progriam out-
puts. Follow-up studies on learner participants
may be helptul to ehange wprents inaseertaining
the divprree of the permaneney of chianges in
learnes,

Ideally, sequenced teaching-learner level ob-
jeetives in o content or macro need e and
their vutputs should be additive in nature, That
is, the outputs of =equenced teaching-learner
objectives within a need wrea should contribute
to the major program outputs specitied in the
long-range program objeetives. Likewize, these
migor program outputs should contribute to
the overall institutional nutputs speciiied in the
institutional objectives, This concept -of” hier-
wrchy of objectives is important for the Loge
deeentradized educational svstem, such as the
Cooperative Extension Service. [t s possible
for subsvstems in an cducational institution to
praduee outpats which do not contribute to the
macro objectives of the total orcanization. Thus,
it is esxential that means be devised for exsunin-
ing outputs in relationship to the orpganization's
hierarchy of objectives.

Inaddition to detevmining the nugor progeram
output= and their hicrarehiad nature, change
agents, assisted by their supervizory and speciads
ist program counterparts, need to make judg-
ments, relative to the appropricteness of outputs
in mecting needs. Afber caveful examination,
they may conelude that the outputs prodeeed
do not contribute to fulfilling the needs that
have been identified in teaching plans and
planned long-term programs,

20 Change vagents, vssisted by theiv swpers
visary aud speclalist prograne colloagnes, st
study, owalyze, aud craluale prograng inpits at
the instructiopal, progran, decisioeamaliag,
and institutionad levels inovclation to their ap-
prropeinteness and efioctiveness inogoncrating
desived prograne vatpets specitiod D teaeling-
learner lovel objectives, long-term program
ohjeetives, and fostitnionad, maero leeel ohjee-
lires,

The actual projram ontputs are rarely it ever
the same as those intended or desived, There are
numerous variables that cannot be completely
controlled; hencee the actual ontputs may vary
from those intended. Some of these variables
may be referred to as progrion inputs. One
major hrogram input focuses on e macro
institution, ineluding it structure, management
procesces, and proericnming processes. Othey
progeam inputs include sueh viriablos as the
adequaey of the Bokapges © fected bhetween the
institution and it tarpet publics to identity
needs; the adequaey and ecuracy of the long-
vange program o orelectinge the felt soad ana-
Ivzed needs of topet pubilies s the specilieity and
clvity ol objpoetives inrelition to Tearier needs
alad] devels vimes leader< naterinds amd sap-
pliess learner participants; the veliahility and
vahidity of faerual information: and anmerons
others, Change agents necd to examine the aut.
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as to understand these variables better and henee
be inabetter position to revise the input-output
svstenn,

The interaction between program inputs at
all levels of the systen have an important bear-
ing on program outputs. The dynamies of such
program inputs as leader identification, train-
ingr, and atilizarion: decision-makingg  social
action; planning and the design and implementi-
ton ol teaching-learning activities may be major
determinants in the teaching-learning process.
A thorough wnderstanding of the dynamics of
these inputs (activities) may help change agents
o understand why certain program outputs
cwere realized, If the crucial points in those
program inputs and their packaging and delivery
cun be identified for both successes and failures
in regard to program outputs, change agents
will have a better understanding of the outputs
achieved and how to medity those types of in-
putsto produce more desirable outputs.

S Change agonts, supervisors, specialists,
wnd adutinistrators most exchibit skills in inter-
preting resedts or program outpats in velation
foabjectives and inputs and in the aetiaal ntili-
sativn o these findings s a basis for modify-
g aedior rediv cling program ctiorts, rencwal
of custilutional  structires and manayement

processescand inoaccounting to theiv publies, .

Juwsdivg sowrees, wud Lo their profession,

The continuous evaduation of its programs in
relition to resuits attained or being attained is
of first priority to the Extension system. There
are several reasons for engrgring in program
evaduation; however, o majar reason is o use
these evaluative findings to mudify, revise, and/

or redirect progran inputs for present or future
program eyelime These findings may reveal
that the ohjectives need elarifving, or that the
needs of targest publies requive further amplifica.
tion, or that more time is needed, or that the
teaching-learner strategios need G be vhinged
and/or modificd.

A second major use of pregram eviduntive
findings is to examine the viability and effective-
ness ol the totad institution. ‘The renewal of the
Rvstem cinstitation) i terms of stracture and
|\'t‘_\’ managemenl processess may b HeCessary in
order for cffective fulfilhnent of its mission.
Change agents, supervisors, specialists, and
administrators have complementary roles o
perfornm in accomplishing this on-going task,

The aceurate reporting of progeam resulis is
of a continuing nature. Fxtension's public must
be eontinually apprised of the successes and
failures of the system. This is particularly true
of the learners, leaders, systems, and other key
publics. I addition, means must e devised and
implemented for veporting program resalts to
the system's funding agencies, FKstens<ion must
be continually cognizant of its mission and its

Sresponsibility to the public domain, That is, the

Foxtension syatem must ever be prepared to ac-
count to its degislative hadies (or its programs
and o justity the confidence and support ac-
eorded it by these Baw-making aond policv-formu-
fation grroups. In maintaining and improving
the stindards of the profession, it ix imperative
that  profes=ional  edueators  throughout  the
system continuadly examine the results of their
efforts in relation to the expected roles of pro-
fessional adult education chang arents,
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