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INTRODJCTION
 

A continuous process of teedback and modification has been
largely responsible for the development of the thirty­one (31) modules contained in these two volumes.
 

Stress in these learnin 
modules is placed on th6 practical
application of essential concepts to actual situations
rather than 
on more acquisition of facts and data. 
 Such
practical application is provided through individual as
well as country-group practica contained in each.module
in which the participanis apply these skills to actual
educational problems in their own countries.
 

The modules themselves are grouped into six maJor blocks,
the whole of which is designed to achieve the objectives of

the course.
 

As far as 
is possible, the situations and problems
contained in the modules are characteristically Southeast
Asian to insure maximum relevance to key educators of SIIAMEO
countries for whom this program has been designed.
 



THE THREE-MONTH TRAINING PROGRAMME 

PURPOSES!
 

1. 	 General Purpose: Provide key educators of the
 
region with skills and knowledges necessary for
 
educational planning, decision-making, and
 
application of realistic change strategies.
 

2.j Specific: After the three-month training
 
program, each participant should be able to:
 

a. Create an educational planning system model
 
appropriate for use in his own work and in
 
his educatiohal system;
 

b. 	Devise eflicient and innovative solutions
 
to identified national and on-the-job
 
problems through the application of the
 
Systems Approachi
 

c. 	Apply innovative strategies for change and
 
acceptance of the solutidns devised to
 
national and on-the-job problems.
 

CONTENT:
 

The course content is composed of si major units
 
or blocks as follows:
 

I. 	OVERVIEW Q EDUCATIONAL PROBLEMS IN SOUTHEAST ASIA.
 

This block is designed to enable the participant
 
to identify the educational problems most urgent
 
in the region, and the conditions that have gien
 
rise to these problems. This is a necessary
 
found3tion for the development of problem-solving
 
skills.
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MODULE TITLE 
 BRIEF DESCRIPTION
 

Crisis in Two selections that discuss the
 
Education educational crisis in Southeast
 

Asia and throughout the world,
 
the background to this crisis,
 
and some possible solutions.
 

2 	 The Need for Two essays discussing why Asia's
 
Innovative educational problems are self-

Approaches to imposed, why traditional
 
Education in assumptions need to be questioned,
 
Southeast and suggesting some methods of
 
Asia change.
 

3 SEMINAR: Small-group workshops and oral
 
Educational presentation and discussions on
 
Problems in outstanding educational problems
 
SEAMEO 
 in each of the SEAMEO countries.
 
Countries
 

II. INNOVATION AND "TECHNOLOGY"
 

In this portion cf the course, the Varticipant
 
is exposed to a number of innovatio:- that have
 
occurred within and uutside the region. with
 
particular emphasis on innovations that have
 
been effected to resolve educational problems
 
similar to those facing the participant's own
 
country. At this stage, the participant will
 
begin to gain some innovative skills when he
 
creates modifications to some of these in iovations
 
in a way that would make them applicable .,rhis
 
own country by minimizing its constraints and
 
making maximum use of available rescurces.
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MODULE TITLE BRIEF DE.. 2RIPTION 

4 Instructional 
Technology and 
the Learning 
Process 

An essay describing how learning 
takes place as well as their 
implications to instruction and 
the characteristics of various 
forms of instructional media and 
the various types of learning 
outcomes for which each form of 
instructional media is specially 
suited. 

5 Innovations 
in the 
Delivery of 
Mass Primary 
Education in 
Southeast 
Asia -. Project 
IMPACT 

A "newspaper clipping" of the 
future describing a bold new 
concept in the delivery of mass 
primary education, and a report 
on the present reality - the 
progress of the tryouts of the 
IMPACT concept in twc sites in 
Southeast Asia. 

6 Innovations 
in the 
Delivery of 
Mass Primary 
Education in 
Southeast 
Asia - Project 
RIT 

A report on another delivery 
system of mass primary education 
being developed and tried out by 
Innotech - Project RIT. Project 
RIT (short for Reduced Instructional 
Time) seeks to provide quality 
education at a lo, r cost within 
the traditional school setting. 



INNOVATION AND TECHNOLOGY ... (Cont'd) 

MODULE TITLE 

7 In-Schocl 

Off-School 
Approach 

8 Programmed 
Teaching: 
Effective 
Teaching by 

"Unqualified" 
Teachers 

9 Other 
Innovations 
in SEAMEO 
Countries 

10 Seminar on 
Innovations 
in SEAMEO 
Countries 

BRIEF DESCRIPTION
 

A paper on an innovative, community­

based approach tc educticn being 
developed in the Fhilippines that 
is expected to prcvide quality 
education at a lcwer cost to a 
greater number cf learners. 

A research paper describing the
 
results of an experiment conducted
 

in Malaysia that made use of
 
programmed teaching conducted by
 

community members tc teach
 
beginning reading.
 

Descriptions of two more innovations
 
that have occured in SEAMIEO
 
countries, exercises on how
 
information about an innovation
 
may be structured so that the
 
prcblem, and all pertinent 
information are adequately covered,
 
and final1y, the identification and
 

reporting of similar educational 
innovations in the participant's
 
own cc;u%ntry. 

Small-group workshops and oral
 
presentation on how innovations
 
from one country may be modified
 
for use in another*
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III. THE SYSTEMS APPROACH 

This block introduces the participant to the
 
Systems Apprcach The participant is first
 
exposed tc situaticns that undersccre the
 
need for systematic thinking and analysis
 
before arriving at any solution. He is then
 
exposed tc different systems models created
 
by various educators. This is designed to
 
enable the participant to judge for himself
 
the components and the relationships that he
 
thinks are essential in a systems mcdel.
 
Finally he demonstrates his skill in this
 
aspect when he creates his own systems model
 
and justifies the components and their
 
relationships. 

MODULE TITLE BRIED DESCRIPTION
 

11 Why Systems A series of anecdotes covering 
Approach? a variety of situations that 

point out some of the most 
important factors that have to 
be considered in decision-making
and underscore the need for a 
systems approach. 

12 The Systems An article which clearly
 
Approach to illustrates the sequence and
 
Education relationships between the various
 

components in the systems approach.
 



THE SYSTEMS APPROACH .e 


MODULE TITLE 


13 	 Applications 


of the Systems 

Approach to 

Educational 

Improvement
 

14 	 Application of 

Systems 

Approach to 

Educational
 
Development
 
in Indonesia
 

15 	 Seminar on 

Systems 

Model-Building 


(Cont 'd) 

BRIEF 	DESCRIPTION
 

An essay degcfibing another
 

interpretation of the systems
 
approach, with concrete
 
examples provided*
 

An essay describing the systems
 
approach to educational planning
 
developed by the BPP in Indonesia*
 

Small-group workshops on the 
design and development of the 
participant's own interpretation 
of the systems approach, followed 
by individual and group 
present at ions* 
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IV. APPLICATION OF THE SYSTEMS APPROACH 

At this stage, the participant makes practicalapplication of the systems approach to problems

confronting him in his own job, as well as to
the problems facing the educational system in
his own country, 
This block is further divided

into four sub-blocks representing major

components of a system as follows:
 

A. Identigication of problems (Modules 16-17)
 

This sub-block provides useful exercises in

identifying problems and stating them in a
 
way that does not limit the number of
 
possible solutions* Participants will apply
the skills learned here by identifying and

properly stating the most outstanding
national and on the job problems,
 

B 'FormulatinQ Objectives (Modules 18 and 24)
 

This isAdasigned to .enable te. partioipant vo 
gamn the necessary ski1ls in formulating

objectives, the attainment of which can be

measured. 
Work on the national and on-the­job problems started in the preceding sub­
block will be continued as the participants

formulate objectives ba n the problems 
identified. 



11 
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C.' .Identfying 
 s a 	 onstraints,
 

Generation,. Analysis and Selecticn of
 
Alternatives. JMocdlge.. 9:12
 o
 

The modules herein deal with skills in
 
identifying the resources and constraints,

with particular emphasis on those pertinent

to the objectives. 
 After this, the modules
 
that follow will provide the participant

with requisite skills in generating

innovative solutions to achieve the
 
objectives, analyzing them, and selecting

the most promising alternative or combination
 
of alternatives, 
 As in the preceding sections,

practical work will deal with their national
 
and on-the-job problemse
 

MODULE TITLE 
 BRIEF DESCRIPTION
 

16 	 Formulating A self-instructional mathetics
 
Educational 
 program aimed at providing the
 
Problems requisite skills in properly
 

form-ulating educational problems.
 

fim r n Oral preeentate" 00 P'A0t4 
Formulating exercises on how to formulate
 
Educational 
 national and on-the-job problem

Problems 
 statements.
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MoDULE TITLE BRIEF DESCRIPTION 

18 Deriving 
General 
Objectives 

A self-instructional mathetics 
program on how to formulate 
general objectives from 
problem statements, 

19 Identifying 
Resources and 
Constraints 

A selection and exercises on 
how to identify the factors 
that may militate for or 
against the solution of a 
particular problem, 

2 OP ?4 YOUR-x-.' 

ALTERNATIVES" 

A hilarious slf-instzuctional 
program with exercises designed 
to release onets mind from 
restrictive assumptions that 
would limit the possible 
solutions to any problem., 

21 "What Have 
Others Done 
About Things 
Like This"? 

Individual and group research 
work to find out what has been 
done elsewhere to achieve 
similar objectives and to
consider expert opinion* 

22 

j 

Seminar on 
Generating 
Alternatives 

. .t 

Small-group brainstorming 
sessions to generate alternative 
solutions to national and on­
the-job problems. 
, ik t t 
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MODULE TITLE 	 BRIEF DESCRIPTION
 

23 Analysis, Group an, individual work on the 
Selection and analysis, synthesis, eval,,ation,
 
Modification selection and modification of
 
of Alternatives solutions to na.",ional and on- .'­

the-job ?roMQen 0 

24 Specific A self-inst)1uct£ional program on
 
Objectives 	 deriving specific objectives 

from a general objective, and 
practical work on formulating 
specific objectivos to solve 
nationai and on-the'job problems. 

25 Seminar on Oral presentation and discussions
 
Alternative on the alt;:x;atve solutions
 
Solutions selected ad the modifications
 

made,
 

11- STRATEGIES FOR CHNG# (Mod'es2. ,-2K.
 

The modules in this block give some helpful techniques

and skills necessary for the c:anqe strategist. Useful 

pointers are given on how to idcntify the individual 
and social forces that may stand fox : against a 
certain innovation and how to overcome resistance and 
gain support,, Applying the principles and techniques 
learned in the modules, the partici~ants will then map 
out their own strategy for change and acceptance of
 
the solutions they have devised to solve the national
 
and on-the-job problems.
 



MODULE TITLE 	 BRIEF DESCRIPTION
 

26D The Individual An essay describing three very
 

as an pxactical strategies that would
 
Educational greatly help the educational
 
Innovator and innovator and change agent in
 
Change Agent attaining his proper role.
 

' 27: Strategies An analysis of the prccess of 

for Change change, as they apply to
 
innovations that have occured
 
in SEAMEO countries, and
 
techniques that the participant
 
may apply as part cf his own
 
change strategies*
 

28 	 Seminar on Small-group workshops and oral
 
Strategies presentations on strategies for
 
for Change change and acceptance of proposed
 

solutions to national and on-tiLe­
job problems,,
 

VI. WINDING UP
 

These 	last three modules will serve to wind up the
 
course and axe designed to maize the participants as
 
fully prepared as possible '-o apply the skills and
 
concepts acquired upon their return to their
 
respective countries,,
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MOVEJLE TITLE BRIEF DESCRIPTION 

29 The Prccessas 
of Tryout, 
Evaluation 
and Revision 

An essay describirg the 
processes of tryout, evaluation 
arid irevision and their functions 
in the systems approach., 
Practical applicatioh on the 
application of the concepts and 
teachniques discussed in drawing 
up plans for tryout of selected 
solutions is included* 

30 COUNTRY REPORT Formal presentation by each 
country group of a complete 
report on the solutions worked 
out to their national problems, 
including the problem's background,
the processes undertaken to evolve 
the innovative solution, and the 
strategies for change and. 
acceptance, 

31 Seminar on 
Review and 
Revision of 
Systems Model 

After the exreriance of-having 
gone through the systems approach 
to specific prcblems, participants 
may probably want to modify the 
models they have created earlier, 
'the better to serve their 
particular needs. This seminar, 
which includes small-group
workshops and large-group 
discussions, will be held for 
that purpose. 



MODULE 1
 

CRISIS IN EDUCATION 

INNOTECH 



MODULE 1
 

PREVIEW 	 Module 1 is designed to give you an 
overview of present educational problems 
in the world and in the SSAM4RO Region. 
It contains ideas adapted from Philip H. 
Coombs' The World Educational Crisis and 
from the SEIJMEO Regional ducational 
21anning Seminar held in Bangkok in April

1971. The module provides you useful
 
background information on -ducational
 
problems before you go further into
 
sharpening your problem-solving skills.
 

OBJECTIVES 	 Become sufficiently aware of the crisis 
in education as it exists in our world, 
its causes and some possible directions 
for its solution -- so that you can: 

- describe the possible crisis as it
 
exists in your own country;
 

- explain some cf the probable causes
 
for the crisis in your country; and
 

- name possible ways in which the 
crisis can be reduced. 



CORE 

INSTRUCTIONAL 

ACTIVITIES 
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Read Module 1, and write answers to he
 
SELF-EVALUATION questions. Do not look
 
at the FEEDBACK (our suggested correct
 
answer) until you have completed writing
 
your answers. Then check your answers
 
with the FEEDBACK. Note that FEEDBACK
 
answers are only some suggested answers.
 
The answers you give may be equally good,
 
but judge this for yourself, If you need
 
help with any portion cf the module, ask
 
at the Training Office.
 

At the end of Module 1 is an e:
 
you to complete based upon wha
 
learned (or thougbt about) wh:
 
the module. It is called a PO 
PJtCTICUM and will ask you to 1 
short paper about the "crisis
 
as it may occur in your own coi
 

HAPPY LEARNING I 
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CRISIS IN EDUCATION (?ART I)
 

Development and Crisis:
 

In the past 10 years, educational systems in the world
 
have grcwn rapidly. Student enrolment has increased
 
faster than ever before and costs have increased even
 
more. Education has become the largest local industry.
 

From 1950 to 1960, world-wide primary school enrolments
 
have increased by more than 50 percent, and secondary 
and higher education enrolments by more than 100 percent. 
Thus, by 1960, twice the number of the world's children 
were in formal schools (1). 

In Asia, 17 percent of the school age population (5 to 24
 
year old) were in school in 1950. nrolment grew to 31
 
percent in 1965 -- almost double.
 

These enrolment increases seem to promise continued
 
educational progress. The figures, however, are silent
 
about the difficulties. They do not show the high
 
rate of dropout and failures. They hide the large number
 
of costly "repeaters". They say nothing about the
 
quality of education.
 

More and more students knock on educationts door each year.
 
In the developed countries, the demands are greatest beyond
 
the secondary level. In the lesser developed countries,
 
they are great at all levels.
 

(1) ?.H. Coombs* The World Educational Crisis, &.Systems
 
Analysis, Oxford University Press, New York, 1970Q
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Despite the large increase in schcol enrclr.iant after 1950,
 

the demand for more education has been even larger. For
 

many years tc come, this "demand-supply gap" will continue
 

to be a problem.
 

In lesser develcped countries, the present demand for
 

education exceeds enrolment at the secondary and higher
 

levels more than it does at the primary level. This
 

is due partly to the earlier psriority which
difference 

was given to primary education. In the SEIJ,4=O Region
 

enrolment is much higher at the primary level than at
 

the secondary, iit the primary level the percentage of
 

school ago children in school differs from country to
 

country, from a low of 47% to a high of 100%. At the
 

secondary level, enrolments are much lower, from 4% to
 

55% (1).
 

even more cf a problem
The demand-supply gap will be 


because cf population increases. In the SSAMEO Region,
 

the most striking single factor that affects school
 

enrolment is the size of the population. In 1975, the
 

population of the SEMSO countries will reach around
 

275 million, The age structure of the population in
 

the SEAMEO countries shows a large and increasing
 

proportion cf the population in the school age group,
 

The implications for education of this rapidly expanding
 

school age population are evident. Grave political and
 

social consequences can result if the social demand for
 

education is not satisfied. The SEIAMEO countries will
 

have tc devote an increasing share of their scarce
 

resources to creating additional educational opportunities
 

for the new population. At the same time, they must try
 

to overcome existing illiteracy and inadequate schooling.
 

They are now making every effort to solve this problem,
 

but their inability to do so with present resources is a
 

basic cause of the coming "Crisis in Education".
 

(1) SEAMRS, Beyond the School wall7 li Study of Non Formal
 

Education in the SEAMEO Region 1973-1974 Bangkok, 1974.
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This demand-supply gap is not the cnly prclem of education
 
in the SEAMEO Regicn, In 1969, the R.egional INNOTECH Cent r
conducted a series of national seminars in the Region which
 
resulted in a listing of 73 "problems"*. The problems when
 
classified and arranged in order of priority resulted in:
 

1. 
Lack of relevance between jobs and education* Examples:

lack of relevance between the student's later needs and 
his present education, between a nation's goals and the 
products of its educational system. 

2, 	Lack of qualified teachers. Examples: not enough well
 
trained teachers, ineffective instructional methods,
 

3. 	Many students are not in school or not in the right

school. Examples: 
 Lack of space, lack of educational
 
opportuniiies, student dropouts, need for adult education,
 

4. 	Lack of money for school buildings and facilities.
 

5e 	 Lack of valid tests to measure student performance and
 
evaluate educational systems*
 

6. 	Illiteracy.
 

* 	 Later in this course, we will be able to make finer 
distinctions between "problems" and "sclutions", Some of
 
the 	"Problems" above are,in reality, solutions to more
 
basic problemse 
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It is significant to note that these problems identified
 
at the national seminars conducted by INNOTECH are very
 
similar to those summarized from the papers received by
 
SEAMES from the SEAMEO countries for the Regional
 
Educational planning Seminar in Bangkok in April 1971 (1).
 

(1) SEf 4ES, "Present Educational Situation and Major 
Educational Problems in the SFAM:O countries" -
SEAMEO Regional Educational Planning Seminar, 
Bangkok, 26 - 30 April 1971. 



-7 -

CRISIS IN EDUCATION (PA&,T I) 

SELF - EVALUATION 

AND 

FEEDBACK
 

How tc use:
 

Answer the questions on the SELF- Vf4LUATION sheets. You 
may refer back at any time tc Part I ef this mcdule.
 

After you have written ycur answers, turn tc the FEEDBiCK
 
sheet on the next Tage. Compare ycur answers with those
 
on the F-zDBXCI'. 

Change your answers if you want tc, but if you feel that
 
your answers are as good as those given as F2DBACK, leave
 
them, Remember that FEEDBACK answers are only suggestions.
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S2LF--V4LU4TION (WI?,T I) 

j.. What is education 's "demand-suzpply gap"? 

B. Dcs a "c'.eman-supply gap" exist in your country?
 
(Yes/NC) 

(If yes) what 

supp:ly gap" in 

(i)
 

(1 


(2) 

(3) 

are several reascns fcr the "demand­
ycur country? 

__________________________--._
 

Ncte: F.FDBACK answers are on the next page.
 



FSEDBICK (A anC. 3) ..... 

A. 	 iEucaticnis"demand-supply gap" indicates that many
persons want to attend school who cannot do 
so
 
because there is no room 
for them. The "gap"t is 
between the number who want to enrol and the ability
of the educational system to find places for them.
 

B. 	Several reasons for the "cdemand-supply gap" 
are
 
given belowi (You may have other reasons in your
 
own country).
 

- the growing social demand for 	education: more
 
students try to enter school or 
try to stay in,
 
and go further;
 

- the ral-pid -cTulation crcwth causing. a rapidly
expanding school age population; 

-
 the 	soarcity of educaticnal resuces (money,
 
manpower... ) o 
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SELF- SVALUAT I CN 

C. What are some reasons why school enrolments are 

increasing, esi-ecially in lesser developed
 
countries. (Give at least 2).
 

(1) -_______________________ 

(2)
 

(3)
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(C)FEEDBLCK 

C. 	 Some suggested reasons for increasing school
 

reasons
enrolments (You may have given other 


which are just as gocod):
 

arents and their children are convinced that
 -

more education means better living conditions,
 

economically and humanistically. This reflects
 

society's social demand for education.
 

Public r.olicy, puts the stress on ecu.ucational 
developmeni as a precondition for over-all
 

national develcoment (manrpcwer training).
 

- To increase educational participation rates 

which means sending a higher proportion of-

each age group to school, and for more years -­

appears everywhere to be a democratic 
imnerative.
 

- The ncn'ulation exlosion has acted as a 

quantitative multiplier cf the social
 

demand for education.
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_SSLF- EV ALUATION__ 

D. What are .cssible impilicaticns cr ircblems for 
educaticnal systems resulting frcm increasecd
 
enrclments? (Give at least 3).
 

(1)
 

(2) 

(3) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 



_____________ 
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FREDBiCK (D) 

D. 
Possible implications and 1rcblems include the

fcllcwing 
 (You may have given other implications

that are equally good):
 

- More students 

-
 Need for more schools, more classrooms and

other facilities, more learning materialsA
 

Need for adequate curriculum and methods of
 
teaching for oass 
education.
 

- Need for more teachers, supervisors and other
 
non teaching personnel.
 

- Increased educational budget.
 

- Possible overcrowded schools of poor quality 

- etc*o9 



CLqISIS IN EDUCATTON (A - TI) 

There are various ways of explaining the existence of
 
today's crisis in education. Following is an article by
 
Mr, Ly Chanh Duc, former INNOTECH director, presented at
 
the SEAMf.iO :4egional Educational Planning Seminar held in
 
Bangkok in April 1971. The "three crises in the world
 
today" it cscribes could in fact be the very causes of
 
the world educational crisis.
 

THREE CRISES IN THE WORLD TODAY
 

There are three situations in the world that I want to
 
talk about today. I hope we can focus our attention on
 
these three situations as we plan for SEAM4EO in the i7Osi
 

Situation I Population Growth
 

The first situation is rapid population growth. The most
 
recent UN estimate indicates that the world's population
 
will double by 1985. By 1980Y the end of the decade we
 
are planning for, the SE-4MEO countries will have 89,000,000
 
more people than we do tcday. The 1-rcblems of population
 
growth are complex and vary from area to area, but the
 
overall region can expect to have 30% more people in 1980
 
than we have today,
 

It is difficult to imagine the effect that this increase
 
in population will have on us. A city with 40 schools
 
would need to have 55 schools of the same size just to
 
handle the increase in population. With this high growth
 
rate, we will have to run very fast just to stay in place.
 

http:SEAMf.iO
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There is another factor of populaticn growth which will
 
probably be even mcre obvious to us in 1980. 
This is
 
the growth in the size of 
our labor forces. Since our

populations are young, most 
of the population increases
 
will occur in school age anc: 
working age grcups. As a
 
whole, the labor force in the area will increase about
 
35% in the next decade, For Indonesia, this means ten

million more men will be 
looking for jots in 19804 
 In
 
the Philippines, about four million more men will be
 
seeking jobs. West Malaysia will need about nine
 
hundred thousand more jobs for its male work force in
 
1980.
 

The effects of 
even highly successful pcpulaticn control
 
programs are very slow. 
Nothing we 
do now will have had

much effect by 1980. 
 But what we do now will affect what
 
the next generation does, and, by the second generation,

the brakes we apply now will have begun to take effect.
 

It seems to me that, at a minimum, every child should
 
know the number cf children he should have in his future
 
family, i.e., the family size that will stabilize the

population in his country or 
region. This number may

be the single most important fact that a school system

can teach a child in the 1970s. An" cf course, this is

only a beginning step in bringing population under
 
control.
 

Fortunately, we have examples of successful family

planning programs within the region. 
 Fortunately, new

methods of birth control are being tested; fortunately,
 
we have recognized the importance of the problems. 
Now,

it 
is time for the most difficult step in the entire
 
development process: 
 turning knowledge into actions
 
Although education will be only a part of 
a total
 
population control system, education 
 must not be the
 
missing link.
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Situation 2. Kncwledge Growth 

If anything is increasing more rapidfly than we humans are,

it is cur knowledge of the worl 
we live in.
 

The traditional response to 
the knowledge explosion has

been to cram morz facts and theories into the school
 
curriculum0 
 It is time to consider a more realistic

approach. We should realize that no 
one can hope to
 
master the knowledge of the world today and no school
 
can teach it. 
 We should also realize that the facts
 
and theories of today may be of little use tomorrow as
 
new facts and theories are discovered.
 

The knowledge explosion is real. 
 But it does not
 
automatically follow that 
we should have a curriculum
 
explosion or a schoil explosion. In fact, just the
 
Opposite view of education can be taken. ?erhaps

education should prepare students to 
lecrn on their
 
own, rather than teach them current facts and theories.
 
Perhaps we should discard most of the current curriculum
 
and teach only reading and a few other process skills
 
which will help people learn on their own.
 

An example may illustrate how the present schools do not
 
prepare students to learn on their 
own later in life.
 
When we are out of school and we want to 
learn something
 
new, we must schedule our own time, find our 
own
 
information, and process the information ourselves. How
 
greatly this contrasts with learning in schools! 
In
 
school, the teacher schedules our time, presents the

information to us, tell us what pages to read, and
 
processes the information for us 
in lectures. We have
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nothing to do but memorize facts and theories that have
 
been placed in the syllabus. Nothing could be 
as
 
different as "learning in school" anc' "solving problems
 
in life".
 

It may be maintained that children need the structure
 
of a school and will not 
learn withcut it. But a child
 
learns the most complex thing he ever learns before he
 
enters school. This is his ability to think and talk
 
in his nature language. This acquisiticn of language

and thought processes is the greatest personal gain in
 
knowledge that any of us ever make 
 And we make it
 
without the aid of the school.
 

Situation 3. 
 TheProcess of ?,elevant Education
 

And this leads me to the third situation. Not all
 
education takes place in school. 
 Indeed, most meaningful

education does not. 
 We learn on our 
own how to learn
 
new things. We do not learn in school how to be happy,

how to choose a wife or husband, or how to plan our
 
careers. 
 In fact, most of the really important human
 
decisions --
marriage, birth, jobs, new knowledge, -­
are seldom mentioned in schools.
 

Nor should they be,
 

There are other ways to educate a persons Every educational
 
planner, it 
seems to me, should become familiar with the
 
papers by Everett i[eimer and Ivan Illich* of the Centro
 
Intercultural de Documentaction in Chuernavaca, Mexico, I
 
cannot summarize their arguments now, but their conclusions
 
are striking. 
 They believe that schools should be abolished
 
because they increase social stratification and increase
 
inequalities.
 

*-See Illich's "The Alternatives to Schooling" available as
 
Elective B Ie
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Illich and Reimer insist that we stcp thinking of education
 
as something that takes place in a school. They have
 
described other means of educating a population as
 
alternatives tc expensive universal schooling. For
 
example, "educational accounts" could be given each child
 
at birth, These would allow him and his family to buy
 
educational services. This alternative may not cost as
 
much as the current costs of schools, The educational
 
accounts could be spent over 
a life time as the individual
 
continued his life-long education.
 

The important thing to keep in mind as we plan for the 
coming decade is that alternatives to the -resent school
 
system do exist, The region which begins to investigate
these alternatives seriously may find itself with an 
educational system which the developed countries will want
 
to copy. dverywhere students are ccmplaining about the
 
lack of relevance between what they learn in school and
 
what they see and do in the world. A nation which
 
attempted to solve this problem by placing the responsibility
 
and means for life-long education in the hands of the people
 
who are to be educated might soon be a leader in world
 
education.
 

We spend too much money on schools for the return they give 
us. We do this because people have come to equate schools 
with education, and length of staying in school with the 
quality of education, This attitude may be the largest

obstacle standing in the way of useful reform. 
 It would 
indeed be a brave statesman who would reduce the "time 
of schooling" and call this an improvement in the "quality 
of education", 



- 19 -

But there is scattered evidence that this can be done. 
 In
one study, the entire first grade curriculum of the middle­class U.S. school was taught to American Indian children
in one monthts time. 
 In addition, there is evidence that
it takes primary children IO 
 times as long to learn to
read as it takes adults to learn to read, 
 Think how much
a country could 
save 
by simply delaying the teaching of
reading for 
a few years when :eading could be taught much
faster. 
We now aim at giving every child about 10 months
of education per year for about 6 years, 
We cram these
60 months of education into childhcoda For the same cost,
we could give every human being one month of education
per year for sixty years, 
Would this be a better use of
our educational funds? 
Perhaps we should all go to school
a month a year throughout 
our lives rather than continuously

year after year when we are young.
 

I have mentioned this alternative to suggest that we have
alternatives in education. 
One would hope that by 1980
SEAMSO has investigated these alternatives carefully.
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3DUCATION CRISIS (PART II) 

SELF - EVALUATION 

AND 

FEEDBACK
 

How to use:
 

Answer the questions on the SELF-EVALUATION sheets. 
 You
may refer back at any time to Part II cf this module.
 

After you have written your answers, turn to the FESDB/tCK
sheet 
on the next page. Compare your answers with those 
on the FEEDBACK. 

Change your answers if you want to, ifbut you feel thatyour answers are as good as those given as FEEDBACK,leave them. Remember that FEDBACK answers are only

sUccestions,
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SELF-EVALUAT

ION (Pii(T II) _ 

1*. 
 What are some reasons why education systems should
be concerned with rapid population growth? 
 (Give
at least 2 reasons).
 

(1)
 

(2)
 

(3)__
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FEEDBACK (Z) _ 

- iapid r:op-uiation growth means heavy enrolment
 
pressures, and urgent needs for more educational
 
resourceso
 

iapid population growth means increased school
 
enrolments, and need for adequate mass education
 
(content, delivery system...).
 

'apid population growth means increased size of
 
the labor forces: education will be expected 
tc provide relevant training to an increased
 
number of workers&
 

By developing desired habits toward sound
 
decisions concerning family size, population

education could, in a long rangeg contribute
 
to bringing population growth under control.
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SELF-iVALUATION
 

B. 	 Hcw ches knowledge growth contribute to the 
educational crisis? 
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.... FEEDBACK (3) 

B. 	 - The knowledge acquired at schocl becomes soon 
obsolete: education cannot keep up with new 
ciscoveries in actual life. 

- Knowledge explosion has caused overloaded 
school curriculum: education focuses upon
 
facts and theories and does not teach a
 
per.,on how to solve problems in life.
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SELF-EVALUATION
 

C. 
 The article states that we have to clevelop
 
alternatives to the formal school system in
order to make better use of our 
educational
 
money, Can you think of at least 2 very

expensive components of the present formal
 
school system in your 
own country?
 

(1) 
 .. 

(2)
 

(3) __ 
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FEEDBACK (C)_
 

C. 	 Teachers, even when they are underpaid, are
 
the most expensive component of any formal
 
educational system, because of their large
 
number. In most SEAMO countries, teachers'
 
salaries represent more than 807 of education
 
recurrent expenditures.
 

- Buildings and othex physical facilities. 

Textbooks and learning materials (usually
 
paid by students' parents, and therefore
 
represent a hidden cost, but an important
 
one anyway).
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Is it possible to overcome the crisis in education?
 
Following are some thoughts by P.H. Coombs for a
 
suggested positive strategy.
 

"To do their part in meeting the crisis, educational
 
systems will need help from every sector of domestic
 
life, and in many cases, much more help also from
 
sources beyond their national boundaries. They will
 
need more money. But money will be harder to get

since education's share of national incomes and
 
budgets has already reached a point that restricts
 
the possibilities for adding on further increments&
 
They will need the real resources that money buys.

They will kspecially need a fuller share of the
 
nation's best manpower, not merely to carry on the
 
present work of education, but to raise its quality,

efficiency, and productivity. They will need
 
buildings, equipment, and more and better learning

materials. In many places, they will need food for
 
hungry pupils, so that they will be in a condition
 
to learn. Above all, they will need what money

alone cannot buy 
- ideas and courage, determination,
 
and a new will for self-appraisal, reinforced by a
 
will fov adventure and change. This is turn means
 
that educational managers in particular must face up
 
to the way the relevance of their systems is being
 
challenged. 
No more than a grown man can suitably
 
wear the clothes that fitted him as a child, can an
 
educational system successfully resist the need to
 
change itself when everything around it is changing.
 

"The main feature of strategy must be a heavy stress
 
on innovation - innovation in virtually every aspect

of every educational system: not change for its own
 
sake, but changes carefully calculated to achieve
 
needed improvements and adjustments".
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POST MODULE PR[ACTICUM_ 

Module 1 has the educational crisis as it exists
 
in our world, It has given some reasons why there
 
is a crisis and why the crisis may become worse.
 
However, the module also has presented some
 
thoughts on how the crisis can be reduccd.
 

Your P7 ACTICUM is to examine conditions in your
 
own country and to write (no more than two pages)
 
about your country. Try to cover the following:
 

Critical educational problems, their
 
probable causes and some suggested
 
solutions of your own.
 

You may refei to this module or to any other reports
 
or books that you wish. You may also discuss the
 
topic with anyone you wish.
 

If some participants from the same country wish to
 

prepare a joint TRACTICUM, that is very acceptable.
 
If you do prepare a joint PRACTICUM, your report
 

should naturally be more comprehensive.
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Because we regretfully cannot 1:rcvide secretarial
 
services tc the large number of participants
 
attending the course, your practicum will have
 
to be done in handwriting. The Training Office 
will provide you with carbon paper so that you 
may retain a copy. 

GOOD LUCK ! 
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MODULE 2
 

Module 2 is designed to analyze and suggest 
alternative solutions to the serious 
educational problems confronting Southest
 
Asiai The module contains:
 

1. 	A paper by Robert Jacobs
 

2e 	 A paper on the Innotech Approach
 

Both provide useful background information
 
for 	participants interested in sharpening
 
their problem-solving skills.
 

After reading these articles and completing

the 	study questions, you should be able to:
 

I* 	explain the need for non-tradional
 
approaches to education in SEA.
 

2. 	identify and discuss traditional 

assumptions about your national
 
educational system.
 

Read these two articles and write the answers
 
to the SELF EVALUATION Question. Do not
 
look at the FEEDBACK (our ,uggested correct
 
answer) until you have completed writing
 
your answers. Then, check your answers with
 
the FEEDBACK. Note that FEEDBACK answers are
 
only some suggested answers, The answers you

give may be equally good, but judge this
 
yourself. 
 If you need help with any portion
 
of the article, ask at the Training Office,
 



INTRODUCTION 

THE PROBLEMS AND OPPORTUNITIES 

A computerized guess estimates that it would take 181 years
 
to educate all the children of Southeast Asia alive today
 
using conventional approaches and existing facilities.
 

All 	the children of Southeast Asia can't wait that long.
 
They 	are young men of the next century, growing up in a world
 
of rapidly expanding knowledge. They are eager to learn.
 
Can we help them?
 

We probably cannot help them if we continue to think about
 
education in conventional terms. We cannot build enough
 
schools, and train enough teachers to educate all the children
 
of Southeast Asia. But even if we had money to build enough
 
schools, and train enough conventional teachers to offer
 
conventional education, would we want to do this?
 

Many educators in the world say no.. We know much more about
 
how children learn than we are using in conventional schools...
 
We know much more about systems of communications than can be
 
contained within the walls of the conventional classrooms.
 
Three conditions converge to make change likely..
 

(1) 	The needs are great., Many children are not in school,.
 
and many of those who are in school are not learning
 
things that will be relevant to them as adults in
 
develcping societies..
 

(2) 	The cost of conventional educaticnal methods is much too
 
high to extend conventional education to many more
 
children.. Already, some countries within the region
 
are devcting up to 35% of their national budgets to
 
education.
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(3) The knowledge and technology are available to develop
practical new approaches to education.
 

It is hoped that these three conditions -- the needs,
the cost and the knowledge of new approaches -- can be

combined with the appropriate organization and personnel.
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Here is a pcrtion of Dr. Robert Jacobs' paper presented
 
at the Innotech meeting, 1968. It provides specific
 
background on educational problems in Scuthest Asia&
 
In your reading you should discover some intetestihg
 
suggestions and new ideas.
 

Good Readingi
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EDUCATIONAL DEVELOPMENT IN SOUTHEAST AS;A (PART I).
 
Robert Jacobs
 

The Desperate Problem
 

In recent years the Asian countries have given high priority 
to the expansion of facilities for education and trainingi 
They have recognized that all other developments - in 
industry or agriculture, in politics or defence - depend on 
the skilled manpower and the informed citizenry that nnly an 
adequate educational establishment can provide. They have 
committed themselves to the attainment of sufficiency in 
education in the shortest possible time, But, despite their
 
most earnest efforts, the demand has continued to eclipse
 
the progress that has been achieved.
 

The limiting factor has been the enormity of the task.
 
There have been no solutions to the quantitative problems
 
of providing basic education to the large percentage of
 
children tc whom this opportunity now is denied; of
 
balancing this investment with the equally urgent needs
 
for higher education and for technical education at all
 
levels; and of finding still further resources to cope
 
with such special problems as literacy training for some
 
350 million adults. Nor have there been solutions to the 
qualitative problems of replacing the tradi ional aims of
 
education with revised objectives attuned to present-day
 
manpower needs and national development aims, and of
 
maintaining high standards of education throughout the flux
 
of expansion and change. Could they have been treated
 
individually, any one cf these problems would have posed
 
a serious challenge. In the aggregate, they have proved
 
overwhelming.
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Looking ahead, the Ministries of Education have projected
 

their needs and their rescurces, and have found that even
 
It is simply
long-range sclutions are nowhere in sight. 


impossible to build the schools, train the teachers, print
 

the textbooks, install the shops, equip the laboratories,
 
and hire the administrators in the numbers required to meet
 

the basic needs of all sectors of the educational effort.
 

The unhappy alternatives have seemed tc be (1) to concentrate
 
the available resources in certain sectors, perforce
 

slighting the rest; or (2) to dilute the effort with partial
 

programs in all sectors, thereby doing justice to none.
 

Either way, the established targets for national development
 

cannot be acheved.
 

A New Hypothesis
 

As startling as it may be, as unacceptable as it may be
 

initially, a strong case can be made for the hypotheses
 

that most of the "insurmountable" problems of Asian
 

education are in fact self-imposed and, to that extent,
 
articicial. They are problems only because we have assumed
 

that Asia must follow the traditional approaches to
 

education that were developed in past centuries. We have
 

assumed that each of the developing countries in Asia must
 

retrace the steps that the advanced countries travelled
 

decades before.
 

The problems are self-imposed simply because we have
 

continued to insist on traditional classrooms with
 

standard equipment, on the accepted ratio of a qualified
 

teacher for each 35 students, on the bound textbooks that
 

are costly to produce and difficult to keep up to date,
 

on the instructional methods whereby one student performs
 

while his classmates sit idle and passive, and on all the
 

other outmoded features that the countries which are
 

exporting educational expertise are trying to replace in
 

their own educational programs. 
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Take away the constraints of histc:, arnd tra-dition, and the 
problems begin to diLappear-, i_-uiv iie self-imposed 
assumptions and certainly the nature of the basic problems 
will change considerably, 

_A New Approach 

The reality of today is that brea:k'throughs have been 
achieved in the technology of teaching and learning which
 
demonstrate quite clearly that there are infinitely better,
 
more efficient, and more economical means cf achieving
 
instructional objectives than v;ere available even ten years
 
ago. There is no reason why Asian edcation should be tied
 
to approaches which have been made to norm only by history
 
and tradition, Systems and methods consistent--withAsian
 
resources and directed specifically 1o Asian needs can,
 
should, and incvit-L bl, w-ill be developed, 

What are the implications of these breakthroughs for 
educational develop-ment in Southeast Asia? What would be 
the effect of tossing aside these age-old assunptions?
 
It is indeed necessary to have a teacher fo:: every 30-35 
pupils? Is it necessary to spend 6-8 years to achieve the 
instructional objectives which are set for the elementary 
cycle? is it necessary to house the learning process in 
the expensive physical plant hi-r!- ,ned to servewhicj cs 
the one teacher to every 3C ' §... - These are 
not simple "just suppose" qujestionso They are questions 
which can be raised legitimately in view of the alternative 
approaches and solutions which are nov above the horizon 
and which have never been tried seriously in Asia. 
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A SHORT INNOTECH SUMMARY TO PART I 

National development depends on education to a large
 

extent.
 

The 	 educational 'demand-supply gap" (referred to in 

Module 1) continues to increase.
 

Educational problems are far more than "demand-supply",
 

they include setting priorities among many kinds of
 

educational needs.
 

It is impossible, with present resources, simply to
 

expand the traditional system of education.
 

... Problems are self-imposed because we insist on
 

traditional solutions.
 

... 	Non-traditional approaches and questioning of traditional
 

assumptions may provide answers.
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MODULE 2 (PART I) 

SELF - EVALUATION 

AND 

FEEDBACK
 

How to uset
 

Answer the self-evaluation questions before referring to
 
the suggested answers on the feedback sheet. 
 Compare your
 
answers with those on 
the feedback sheet. Change your
 
answers if you wish, or leave your 
answers if you feel
 
that they are as good as those suggested on the feedbackd
 

Remember that this is 
not a memory course, so you may look
 
back through PART I as you prepare your answers.
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___________SELF-EVALUATION 	 (PART I) __-__..__ 

A. 	 According to Dr. Jacobs, why are Asia's
 

educational problems self-imposed?
 

B. 	 Do you feel that the idea of problems being 

self-imposed apply to your own country? 
(Why/Why not?)
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LEEDICK (A and B) ........
 

A- Your answer should make the point that Asiats
 
problems are self-imposed because Asia continues
 
to insist upon traditional approaches to education
 
which were developed in past centuries. 

Be 
 Check (and discuss) with other participants from
 
your country whether the idea that problems are
 
self-imposeI really apply to your own country.
 

You and your colleagues are the best judges on
 
your answer to this question. 



__ __ __ __ __ __ __ __ __ __ __ __ __ __ __ 

- 11 -

SELF-EVALUATION
 

C. 	 What are some assumptions about education that
 

need to be questioned in your own country? (Give
 
at least 3 assumptions. You may review Dr. Jacob's
 
questions in the last paragraph of PART I).
 

1. __ _____________________ 

2.
 

3.
 2. 

4,
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FEEDBACK (C)
 

C. Some assumptions that may need questioning:
 

every classroom should be equipped with
 
standard equipment 

accepted ratio of one qualified teacher for 
every 35 students 

bound textbooks
 

instruction whereby one 
student performs
 
while classmates remain passive
 

to spend 6-8 years to achieve the instructional
 
objectives set for the elementary cycle
 

to house learning process in expensive physical
 
plants
 

- to use textbooks as the priamry mode 
 of 
instruction 

- to teach different subjects at different times 

- to start school at 8.00 aom. and end school
 
at 3.00 p.m.
 

- to build more school buildings to handle
 

increasing enrolments.
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EDUCATIONAL DEVELOPMENT IN SOUTHEAST ASILa, (PART II) 

Robert Jacobs
 

With exercise of just a bit of imagination one can pass from
 

questions about assumptions to a possible future where the
 
objectives of basic education (literacy skill3, basic
 

computational skills, simple community living skills, and
 
so on) axe implemented and achieved right in the home and
 
village by use of simple inexpensive, self-instructional
 

packets of materials, co-ordinateCd with radio broadcast
 
which come into either the home or perhaps a community
 

centre. No school as we know that institution today may
 

be required& A cgpletely pew kind of institution may

emer2e,re1?l4pinq both the physical facilities and the
 

con epts Which now separate education into elementary and
 

secondary cycles.
 

These institutions of the future will possibly be community
 

education centers for self-learning, where persons of all
 
age groups will gather to utilize modern learning resources,
 

largely self-instructional requiring a minimum of professional
 

supervision, and achieving what the educational system is
 
expected to achieve at a fraction of the cost at greater
 

efficiency, and in considerably less time than the twelve
 

year norm established by tradition for the ,.lementary/
 
secondary cycles, Vocational education may be carried out
 

in special learning centerf. where basic knowledge and
 

techniques are mastered through multimedia instructional
 

devices, at a bare fraction of the cost of vocational
 

education as it operates today, leaving the development of
 

special job skills based on this general background as the
 

responsibility of the business, industrial, or governmental
 
organization employing these skills.
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One can try tc set these imaginative wanderings aside as
 
being the science fiction of educational technology, but
 
it must be remembered that in the physical sciences we
 
have been in our generation the leap from the science
 
fiction of yesterday to the space exploits of today. 

Methods of Chanqe
 

I am not foolish enough to propose or to even imply that
 
this kind of change can come quickly or easily. The roots
 
of the educational establishment lie deep, and this is
 
true in any culture within any national boundary. Educators
 
are generally conservative and resistant to change. And
 
there are vested interests lobbying for maintenance of the
 
statusquc. One can see all of these fcrces at work in the
 
countries now coming to grips with the newer educational
 
technology. But in Asia the alternative to change is
 
perpetuation of insurmountable problems, and eventually,
 
quite possibly educational bankruptcy, fcr the cost of
 
traditional approaches grows greater each year, and
 
resources for the national investment in education,
 
unfortunately, do not increase propcrtionately. There
 
simply must be willingness to try new approacbes, and there
 
must be serious exploration of the newer educational
 
technology to see what it may have to offer However
 
difficult the achievement of change, a start has to be
 
made.
 

It would be a mistake, and a serious mistake, to begin simply
 
by importing teaching machines, programmed textbooks,
 
educational TV, computers, and the other "gadgetry" developed
 
for use elsewhere and attempting to impose them upon an
 
existing system cf education. There are two things wrong
 
with this approach. First, innovation must be indigenous.,
 
suited to Asian problems and needs, if it is to be effective.
 
Second, imposing "gadgetry" upon an existing system simply
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adds the cost of the new to the old. Educational television,
 
for example, used as a supplement tc traditional classroom
 
instruction is a luxury few, if any, isian countries can
 
afford. But when used to make the skill of the master
 
teacher available to fifty classrooms at a single Oerformance,
 
educational television may become an instrument for change
 
while affecting genuine economies in the cost of educations
 

It would also be a mistake to start innovation by importing
 
specialists from other countries to do the job for the Asians.
 
Such expertise must be tapped for purpose of training and
 
for dealing with specific problems, but innovation is not a
 
oneshot affair; it is a continuous process, and to insure
 
its continuity Asians themselves must be the innovators, not
 
simply passive onlookers while the job is done for them by
 
outsiders.
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A SHORT INNOTECH SUMMARY TO PART II 

see 	 Schools (as we now know them) may be replaced by
 
entirely new institutions and procedlures
 

,,, 	Community learning centers may evolve in which
 
personslearn with a minimum of professional
 
supervisicn
 

s.e 	 The number of school years may be reduced
 

0,, 	 Any number of possibilities are possible if we
 
overcome our traditional outlook
 

a., 	 We must be willing to change and to try new
 
approaches
 

too 	 Change and innovation must come from Asian settings
 
by Asians; successful changes can rarely be imported,
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MODULE 2 (PART II)
 

SELF - EVALUAT ION 

AND
 

FEEDBACK
 

SELF-SVALUATION (PART II)
 

What do you think is wrong with simply adding TV,
 

projector, programmed instruction and other
 

innovations and technologies to the existing
 

Asian education system?
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.... ___ _, FEEDBACK (PART II)
 

Your answer can include these two reasons:
 

- Innovation must be suited tc Asian
 
problems and needs if it is to be
 
effective*
 

- Imposing "gadgetry" upon the existing 
system may simply adds the cost of the 
new to the cost of the old, 
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MODULE 2 (PAPT :,r-' 

THE INNOTECH APPROACH
 

INNOvation and TECHnologyD But it
INNOTECH stands for 


does not stand for innovation for the sake of change only..
 

some
Nor does it stand for technology solely in terms of 


sort of educational hardware o.: devi:,ei 0 

INNOTECH does stand for innovation, however, when changes
 

And the technology
are needed to solve educational problems, 


of INNOTECH refers to the techniquec and approaches resulting
 

from research intc the appropriate methods for achieving
 

learning. 

cannot be justified any more
Change for the sake of change 
l'thisthan traditional approaches can be j'stifie because 

is the way we have alwasy do:;e it," The measure to be 

applied to any approach, -whether L.: is innovative or not, 

noluion to an educationalis does it-provide a feasib?.e 


probl _m?
 

is 'iat any activityThe most important concept It T7'C 

The - . :z.c co. up withbe problem-orientedo 
innovative ideas and then seek problems for which they are 

suited. It is entirely' the oti:e ::. ,.rcundo solutions 

are to be sought for problems .:hich e:,ist, 
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We cannot however, attempt to solve F-rcblems wlich are not
 
defined specifically in clear terms. find most importantly
 
we must be able to discriminate between problems and
 
solutions. Participants in this course will probably tire
 
of the training staff in its repeated insistance on
 
distinguishing between problems and solutions*, but the
 
concept is basic to both INNOTECH and to any process which
 
attempts to come to grips with "real" educational problems
 
in seeking solutions.
 

Tberd is a need fcr innovation when it is clear that
 
traditional approaches are failing. This three-month course
 
will attempt, however, to provide a framework whereby a
 
systematic search for appropriate approaches and solutions
 
can be made.
 

In line with this, we bring you the first two items of
 
INNOTECH operational philosophy-Innotech Concepts from the
 
Five-Year Development Plan 1974:
 

1. 	Since the project title may tend to focus unduly on
 
innovation, it is important to point out initially as
 
one element in the INNOTECH operationa! philosophy
 
that the stress is on effectiveness and workability in
 
developing solutions to educational problems. In other
 
words, as problems are identified, clearly defined, and
 
actions are initiated to solve them, effectiveness and
 
workability of solution, in terms of the specifications
 
which are set for a satisfactory solution, will be the
 
keynote regardless of whether it is a new and
 
unconventional solution or simply a re-structuring of
 
a long-practiced solution.
 

*-We will show later that a problem such as "there are riot
 

enough teachers" refers more to a solution rather than to
 
a problem.
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2,' 	 The wcrk of the project is to be problem orien',ed. This 
is one of the most important elements in the INNOTECH 
working philosophy, Work with new educational 
appioaches and technology will be in relation to 
identified problems and the possibilities presented by
 
these alternative approaches in deciding the most
 
effective solutions to these problems. For example,
 
educational television, programmed textbooks, and self­
instructional devices, or any other innovative approaches
 
will not 'be developed as separate solutions after which
 
there would be a search to find problems for which these
 
solutions might fit. To repeat, the work of the project
 
will be problem oriented.
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SUMMARY 

Module I gave several viewpoints on the educational crisis
 
that exists in oux countries, some possible causes of
 
those crises and some ideas for their solution. These ideas
 
concerned the overcoming of traditional assumptions about
 
education so that new solutions can be sought.
 

The present module has carried the idea even further with
 
Dr. Jacob's assertion that many of the problems in this
 
Region are "self-imposed" because we have not been able
 
thus far to escape our traditional outlook. His advice
 
to question traditional assumptions about education can
 
provide us with a powerful tool in seeking alternative
 
solutions tc our problems.
 

The INNOT2CH approach was included here primarily as a
 
caution to all of us that we can get so "innovation
 
conscious" that we are more concerned witi, the change itself
 
than we are with the problems that we are seeking to solve.
 

From here on, let us all be very problem oriei'Ped in our 
attempts to break away from traditicnal systems in our 
search for solutions. 
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MODULE 2 (FART III) 

SELF - RVALUZTION 

fND 

FE EDBACK 

SELF-EVALUAT ION 

Part III has presented an INNOT3CH approach regarding
 
innovation an' change that has been described as
 
"prcblem-oriented".
 

Give a short description about what is meant by being
 
"preblem-oriented in the development of innovations.
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FEEDB14CK IPIRT III) -

What is meant by being "problem-oriented" in the development
 
of innovations incluOdes
 

Change or innovations are of no value? unless they are
 
directed toward the solution of problemse
 

The process of innovation is not to develop innovations
 
first and then seek for problems which they could solve;
 
the process is first to identify p-rcblems and then to
 
seek sclutionsi Solutions may be innovative or traditional
 
depending upon their effectiveness and workability.
 

- When traditicnal approaches do not work, alternative and 
innovative solutions must be sought -- but they are sought 
in relation to a specific problem. 



40 

- 25 -

POST MODULE PRPACTICUM
 

Let us take here one "self-imposed" problem:
 

Not enough youngsters are able to complete
 

a secondary education.
 

Now list at least ten assumptions about traditional
 

secondary schools which we could question in seeking
 

an answer to the problem. Two assumptions are given
 

to start you off.
 

It would cost more money to educate more students
l. 


2, Youngsters learn only at school
 

3.
 



4i,
 

9.m 

10.
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Now, examine all the assumptions you have made and then
 
describc. one pcssible solution to the problem. 

A possible solution may be to
 

When all your colleagues from your country have finished
 
this Module, meet with them along with a member of the 
training staff and repeat the above process. HHowever,
 
this time
 

a) 	identify a critical problem in your own country
 

b) 	list assumptions related to that problem which
 
should be questioned, and
 

c) 	write a short description of a possible solution to
 
that problem.
 

GOOD LUCKZ
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MODULS 3 

SEMIN!: EDUCATIONAL ?P-Oi2£MS 
IN Sf[|EO COUNTRIES 

INNOTECH 



MODULZ 3
 

SJMINAJ: 3DUCATIONAL TWQhOL2MS
 
IN SEAiEO COUNTRIES. 

|I 	 Mcduln I gave you an overview of the
 
educational crisis confronting most
 
countries tcday and the causes for
 
this crisis. Module 2 gives some
 
reasons as tc why ccnventicnal
 
approaches will not bc adequate tc
 
sclve thcse problems and challenges
 
some traditional assumpticns upon
 
which most of cur ccnventicnal
 
solutions have been based, It
 
also suggests some alternative
 
solutions to the serious educational
 
problems 	ccnfronting Scutheast Asia.
 

The general purpose cf Mcdule 3 is
 
to give all participants a clearer
 
insight into the educaticnal
 
problems 	ccnfrcnting the SWAO
 
member countries and tc sharpen
 
their faculties fcr identifying
 
traditional assumptions that have
 
served as cbstacles to working out
 
mcre efficient scluticns; assumptions
 
that they think should be questioned.
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OBJECTIVZS 2ach participant shall be able to 

(1) 	identify three (3) critical
 
eCtucaticnal prcblems in his 
ccuntry, 

(2) 	 name the traciticnal assumptions 
related tc the prcblemi which he 
thinks should be cuesticned 

(3) 	describe cne possible scluticn
 
to 2ach prcblem, and.
 

(4) suggest assumltions related
 
tc problems given by fellcw
 
participants that cught te
 
be questicne.,
 

CO. 	 l. Befcre the seminar, iveet with 
INSTUCTIONA:L your country grcup and, in 
ACTIVITIZS additicn te the critical 

prcblem ycu have ic'entified. 
during the -cst-Mr::dule Practicum
 
in Module 2, identify two other 
educational prcblemis in your 
country, listing the assumptions
 
related to each :rcbler that
 
should be questicne., and write 
a short description cf a possible
 
solution to each problem,
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2, 	 During the seminar each country 
group will describe the problems 
they have identified, the 
assumpticns related thereto 
that should be questioned and 
the possible scluticns. At the 
same time, chey should be ready 
to entertain and answer questions 
that may be raised by fellow
 
participants an! take note of
 
other assumptions that may be
 
suggested. When other country
 
groups are presenting their
 
problems, the other participants
 
will raise any question that
 
they may want tc raise for
 
clarification, and suggest other
 
assumptions related tc the problem
 
that may not have been mentioned.
 

3, 	After the seminar (and this is
 
purely optional) you may want
 
to make a consclidated list of
 
all the problems presented and
 
indicate those that are common
 
to most, if not all cL' the SESAMO
 
member countries. This will
 
help to give you an cverall
 
picture of the educaticnal
 
situation in Southeast Asia.
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MODULE 4
 

In this module, Robert Me 'Gagne of Florida
 
State University describes the processes
 
of learning'and their implicatiohs to
 
instruction. It then discusses the
 
characteristics of several forms of
 
instructional media and the potentialities
 
of each for various types of learning
 
outcomes.
 

After completing this module and writing
 
answers to the self-evaluation questions,
 
you should be able to explain the
 
relationship of different kinds of media,
 
different types of learning and different
 
phases of learning.
 

Read Dr. Gagnets article and write the
 
answers to the self-evaluation questions.
 
Then, check your answer with the feedback
 
we have provided, If you need help with
 
any portion of the article the Training
 
Staff will be pleased to assist you.
 



EDUCATIONAL TECHNOLOGY 
AND THE LEARNING PROCESS 

The phrase "educational technology" carries different 
meanings to different people. Both of its major
meanings were recognized by the Commission on Instructional 
Technology in its report entitled "To Improve Learning"
 
(1970)t I have always favored the second meaning

identified in that report, namely, a body of technical
 
knowledge about the systematic design and conduct of
 
education, based upon scientific research (Gagne) 1968).

Obviously, though, any such systematic apprcach to
 
education, and more specifically to instruction9 must
 
include a consideration of the functions to be performed
 
by media - that is, by what are called "the things of
 
learning" (Armsey and Dahl, 1973).
 

One of the major questions of educational technology is,

4E1ow can the 'things of learning' best be employed to
 
promote learning?" There must be some reasons why these

'things have come to be viewed as 
having advantages for
 
student learning. Why should a projected picture, a
 
taped message, a television program, or a computer
 
programs be of value in providing instr'iction to students?
 
Are there reasons to suppose that they do, sometimes,

have advantages for learning that are greater than those
 
provided by the lecture, the book, and the chalkboard?
 

I want to examine how such questions can be answered.
 
As a first stepp I believe I must take a look at
 
learning itself -- learning as it occurs in the setting
 
of schools and colleges, including universities.
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The procedure I intend to follow, then, is first to
 
consider learning as it occurs in education. From
 
this set of descriptive principles, I shall try to
 
derive what seem to be some important points of
 
decision about the use of hardware technology as an
 
aid to instruction.
 

LEARNING OUTCOMES 

To begin the description of learning as it occurs in
 
educational settings, it will be useful to distinguish
 
some categories of learning outcomes. The outcomes
 
of learning are sometimes considered simply as changes
 
in behavior. However, this is only part of the story.
 
The changes in student behavior that we gratefully
 
observe imply that persisting states have been acquired.
 
'hat is learned" is something new that remains a part
 
of the learner. Some would call these abilities, but
 
I prefer to speak of them as capabilities, since they
 
make students capable of accomplishing things they
 
couldn't previously do. It is these capabilities that
 
constitute the outcomes of learning.
 

What is learned by the student are customarily described 
as "subjects" and "topics". Thus, we often speak of a 
student as studying biology, or literature, or history,
 
or sometimes more specifically topics such as "Newton's
 
second law", or the "institution of the family".
 
Obviously, though, these subjects and topcis merely
 
imply what is being learned, rather than naming it.
 
In studying "Newton's second law", for example, the
 
student might be learning how Newton tested his second
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law, or how to state Newton's second law, or how to
 
measure the variables involved in this law -- or any
 
or all of these. In studying the institution of the
 
family, the student might be learning how to lefine
 
a family, or how to describe cultural differences in
 
families, or how to identify the functions of a
 
family as a social institution -- or any or all of
 
theoc. Naming the subjects or topics does not tell 
us what capabilities the student is acquiringi If 
we are to think systematically about student learning,
 
we must think in terms of such capabilities.
 

Now, of course, the capabilities learned by the
 
student can be identified in such specific terms
 
that they include the content of the subject he is
 
studying. If this is done, they become what are
 
called instructional objectives. Any given course
 
of study, such as introductory chemistry, wculd
 
contain hundreds of such specific objectives. The
 
magnitude of such a collection of objectives makes
 
-them very hard to deal with, for many purposes.
 

There is, I believe, a way out of this dilemma. The
 
solution resides in the fact that there is a limited
 
number of types of capabilities, which are found
 
within any subject of the curriculum, and yet have
 
quite distinct characteristics so far as learning is
 
concerned* They differ from each other with respect
 
to how they are learned, how they are retained, and
 
how they behave in their generalization cr learning
 
transfer. These differences also imply that different
 
external events -- provided by various media -- need
 
to be arranged in instruction.
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My suggestion is that there are five principal categories
 
of learning outcomes -- of learned capabiliti s -- which
 
can be identified in any subjects of the curriculum. The
 
five are: (1) verbal "nformation, or knowledge; (2)
 
intellectual skills; (3) cognitive strategies; (4)
 
attitudes; and (5) motor skills. I have described these
 
in other writings (Gagne, 1971, 1973), but I need to
 
define them here in brief terms,
 

Verbal information, or knowledge. This kind of capability
 
is learned when the individual can state in propositional
 
form the names, facts, and generalizations he has acquired.
 
As several thf:orists have maintained, units of information
 
often become subsumed or otherwise related -o larger
 
collections of information stored in longterms memory.
 
Information may be of use to the invidual in his further
 
learning; it may be of practical use in everyday life;
 
and it may be of value as a vehicle for thought. Surely
 
a great deal of what is learned by students, in various
 
subject areas, can be classified as information.
 

Intellectual skills. Intellectual skills are the
 
capabilities the student acquires that enable him to
 
deal with his environment symbolically. Fundamentally,
 
the symbols he uses are those of language and mathematics.
 
It should be noted, however, that such skills are
 
specifically embodied in every subject of the curriculum.
 
For example, a student of chemistry learns the skill of
 
finding the normality of solutions; a student of his
 
native language learns tL3_ skill of constructing descrptive
 
paragraphs; a student of social science learns the skill
 
cf tabulating data. 
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Cognitive strategies. A third class of learning outcome
 
is called ccgnitive strategies. These are the skills of
 
self-management that the learner acquires, presumably
 
over a period of years, to govern his own processes of
 
attending, learning, and thinking. By acquiring and
 
refining such strategies, the student becomes an
 
increasingly skillful independent learner and ihdependent
 
thinker. As goals of education, cognitive strategies
 
are often accorded the highest priority by educational
 
philosophers.
 

Attitudes. Attitudes and values are a fourth category
 
of learning otcomes, sometimes referred to aF the
 
"affective domain" (Krathwohl, Bloom, and Masia, 1964).
 
As learned dispositicns, they modify the behavior of
 
the individual towards classes of things, persons, or
 
events, in dcing so, they affect the chcices he makes
 
of his own personal actions toward these "objects". The
 
modification cf attitudes of students may occur, of
 
course, in any subject of the curriculum.
 

Motor skills. The acquisition and perfection of motor
 
skills is also a part of what is 
learned by the student.
 
One thinks most immediately of the motor skills learned
 
in sports and physical education. However, there are
 
other instances which occur in academic subjects.
 
Examples are the manipulation of instruments in science
 
and engineering, and the pronunciation cf sounds in
 
foreign languages.
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Five types of learning outcomes. Briefly, then, what
is learned by the student, regardless of its specific
content, may be classified into these five types of
outcome 
-- information, intellectual skills, cognitive

strategies, attitudes, motor skills. 
The reduction of
an enormous number of specific learning objectives to
these five classes is an impoxtant step, because it
makes possible systematic thinking about learning. The
five classes are significant because they are distinctive

in their learning characteristics. 
In particular this
 means that instruction, for 
each of these classes of
outcome, has readily distinguishable differences. One
does not, example, design instruction for motor skills
to be the same as instruction for attitudes; instruction
for information is not the same 
as instruction for
 
intellectual skills.
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A SHORT INNOTECH SUMMARY 

... 	 Educational technology is the systematic design
of education ... based upon research.
 

see 
It is possible tc design instruction and the use
 
of different media for different types of learnin.
 

be. 
Dr. Gagne suggests five types of learning that
 
should be considered regardless of the subject
 
matter cr topic6
 

S.. 	 The five types of learning are:
 

(1) Verbal kncwledge is the acquiring of informationj
 
facts and generalizations.
 

(2) 	intellectual skills refer 
tc the learned use of
 
symbols, primarily language and numbexs.
 

(3) Cognitive strategies refers tc the ways a person

learns tc manage his learning and thinking.
 

(4) Attitudes determine the behavior of person's

toward things, persons or events 
- and they

affect the choices be makes.
 

(5) Motor skills refer to physical skills and
 
manipulations.
 

By reducing learning objectives to these five types

ofleaninc, one may design instruction (and the use

of different media) which can be directed toward
 
these types regardless of subject matter*
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MODULE 4
 

SELF-EVALUAT ION 

AND 

FEEDBACK 

How to uses
 

Refer back tc Dr, Gagnes article if ycu wish,
 

Answer the self-evaluation questions. Compare your 
answers tc those suggested on the FEEDBACK sheet.
 
Note that your own answers may be as good as those 
suggested on the FEEDBACK* You will be the judge.
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SELF-EVALUATION (A) .. 

It. Why are Dr. Gagnet s suggested five types of 
learning important to the design of instruction
 
and the use of different media?
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_________FEEDBACK 	 (A) -- _
 

These probably are appropriate instructional methods
 

or media for each type of learning.
 

Having only five types of learning simplifies analysis
 
of appropriate instructional methods or media. 

too 	 Instructional methods or media are more relevant to
 

types of learming than to subject matter or topic.
 

so. 	 We do not need to examine each of the thousands of
 

instructional objectives in determining appropriate
 
instructional methods or media.
 



SELF-EVALUATION (B) _ 

Bo 	 The five types of learning suggested by Dr. Gagne 
are: 

*.•verbal knowledge
 

•,intellectual skills
 

see cognitive strategies
 

.64 attitudes 

see mctor skills 

For each example below write the type of learning 
involved,
 

Example A: Learn how to 


.

adjust a micrcscope
 

Type of learning:
 

Example B: 
 Learn to feel and act differently
 
toward another person
 

Type of learning: 

Example C; 	 Learn a new language
 

Type of learning: 
 _ 



- 12 -

Example D: 	 Learn to multiply numbers
 

Type of learning; 

Example E: 	 Learn the names of the eight SEAMEO 
countries 

Type of learning: ,, 

Example F: 	 Learn systematic ways to solve problems
 

Type of learningi 	 ,__ 
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FEEDBACK (B) -

Example L: Learn how to adjust a microscope 

Type of learning: motor skills 

Example B: Learn to feel and act differently toward 

andther persons. 

Type of learning: attitudes 

Example C: Learn a new language 

Type of learning: intellectual skills 

Example D: Learn to multiply numbers 

Type of learning: intellectual skills 

Example E Learn the names of the eight SEAMBO countries 

Type of leakrning: verbal knowledge 

Example F: Learn systematic ways to solve problems 

Type of learning: cocnitive strateties 
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SELF-EVALUATION (C) 

Do you think that the use of the five types of
 
learning will allow us to determine exactly what
 
instructicnal methods or media are apprcpriate
 
for every case?
 

Yes
 

No
 

I don't know
 

Comment:
 



___ 
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____ ____ ___ ___FEEDBACK (C) _ _ _ _ _ __ _ _ _ _ 

Any answer you give is alright, but it is unlikely
 
that we can always make a perfect match between
 
methcds or media and types of learning* What the
 
use of the five types of learning dces dc, howeveri
 
is do allow us to classify and simplify our thinking 
so that we can make some good estimates about 
appropriate learning (methods) or media. 
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Without losing sight of these different learning outcomes,
 
I turn attention now to another dimension of human
 
learnings What is it that goes on inside the studentls
 
head 	when he learns? What is the process of learning
 
like? Tc be sure, on some occasions the entire process
 
may take place in a few seconds, or it may last a number
 
of minutesi But some kinds of events take place, over
 
some 	time period.
 

Contemporary theories conceive of learning as a matter
 
of information-processing. Stimulation from the learner's
 
environment affects his central nervous system by a
 
series cf prccessing stages. The transformed information 
is stored in memnry, and a final transformation makes 
possible a performance that is evident to an external 
observer* A more-or-less standard model employed in these 
theories is illustrated in Figure I. My point in depicting 
this model is not give a complete explanation of it, but 
rather to emphasize the kinds of processing that F're 
supposed to be involved in a single act of learning. 
Notice that by following the "flow of information", one 
can detect the various transformations that are required. 
These may be considered as the "stages" cf a single 
learning event. As illustrated in the figure, these 
states are as follows:
 

(1) 	From receptors to sensory register
 

(2) 	From sensory register to short-term memory
 

(3) 	From short-term memory to long-tern memory
 

(4) 	From long-term memory back to short-term (working)
 
memory
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Fig. 1 A model used In information-processing theories of leorning and memory.
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(5) 	From short-term (working) memory to response
 
generator
 

(6) 	From response generator to effectors
 

(7) 	From effectors to a performance.
 

Each of these processing stages is controlled by one oz
 
more "executive control" processes, which themselves
 
are an important part of the learner's repertoire.
 

In the time available to me, it is not possible for
 
me to describe these processes in detail, as has been
 
done by a number of writers and theorists (Atkinson
 
and Shiffrin, 1968; Lindsay and Norman, 1972; Greeno
 
and Bjork, 1973)e For present purposes, the important
 
points to be noted are these: 

1. An act of learning, from initial stimulation to
 
response, consists of a series of transformations of
 
"information ". 

2. 	 Some of these transformations (or processes) are 
familiar because they have been investigated for 
many years; examples are attention, slective 
perception, retention, response generation. Others
 
have been newly identified, and knowledge about
 
them is now accumulating. bcamples of these new
 
processes are coding, rehearsal, and retrieval.
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3. 	The various stages of processing of information
 

during an act of learning are controlled and modified
 
by executive control processes which are a part of
 

the learerts "memory store". These processes of
 
executive control may be considered as basically
 

identical with the previously mentioned "cognitive
 

strategies".
 

4. 	 The various processes of an act of learning can be
 

influenced by events external to the learner. Thus,
 

as an example, the way in which information to be
 

learned is "coded" to enter long-term memory may be
 

influenced by a suggested coding, provided by a
 

picture or diagram.
 

IMPLICATIONS FOR INSTRUCTION
 

The conception of learning as a series of processes
 

occurring in stages has some important implications
 
regarding the nature of instruction, and what
 

instruction can be expected to accomplish.
 

If we consider the student to be a young adult, we
 

realize that he has learned many things by that time.
 

He has a large store of information, he has formed
 

many attitudes, and he has learned many intellectual
 

skills. But most significantly of all, he has
 

acquired many cognitive strategies which make it
 

possible for him to arrange instruction for himself -­

to conduct self-instruction. Assuming that an
 

appropriate source of stimulation can be lccated(a
 

book, a document, a picture), the student is capable
 

of learning by activating the various executive
 

control processes available to him. To a considerable
 

extent, he can and does instruct himself.
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If learning can be accomplished by means cf self­

instruction, why is any external instruction, designed
 

and delivered by other Tersons, necessary? The answer
 

to this question leads first of all to a definition of
 

instruction. As I have pointed cut, the internal
 

processes which compose an act of learning can be
 

influenced by events external to the learner. Instruction
 

may be defined as the set of planned external events which
 

influence the processes of learninq and thus promote
 

learning. It is of importance to note, however, that
 

these external events take place in a context of internal
 

control processes that are already on-gcing, and which
 

make learning possible. The external events do not produce
 

the learning -- instead, they potentially support processes
 

which are occurring within the learner.
 

There is still another important implication of this
 

conception of learning as a series of information­

processing stages. When an act of learning, however
 

buried it may be, is conceived in stages, it follows
 

that instruction may have several lifferent functions
 

corresponding to these stages. Instruction may be
 

supporting one stage of the total set of prccesses at
 
one time, and still another stage at another time. In
 

other wcrdse, the set of events called instruction does
 

not have a unitary purpose -- it has a number of purposes.
 
The external event which is appropriate for one stage of
 

learning may be quite irrelevant or inappropriate for
 

another stage. This point becomes obvious if one contrasts
 

an instructional event used to arouse attention, for
 
example, with the very different instructional event used
 
to support retention.
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The different functions served by instruction may be
 
roughly grouped into four phases. 
I use these phases

here for ccnvenience, rather than fcr precise
description. The relation between learning processes
and the four phases of instruction I wish to emphasize
 
is shown in Table 1. The phases named imply in general
 
terms what instruction does to support learning.
 

TABLE 1 

LE&IRNING PROCESSES AiND PHASE OF INSTRUCTION 

LEARNING INSTRUCT ION 

Motivation
 

Attention Introductcry Phase
 

Selective Perception
 

Coding
 

Storage Entry 
 Initial Guidance Phase
 

Retenticn
 

Retrieval 
 Application Phase
 

Transfer
 

Performance
 

Reinforcement 
 Feedback Phase
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1, 	Introductory phase. Instruction in this phase
 
"sets the stage" for learning by appealing to
 

student interest, arousing an directing attention.
 

2. 	Guidance fcr initial learning. In this phase, 
instruction supports the initial learning by 
giving directions, suggesting "coding" schemes, 
furnishing "prompts" and "hints". 

3. 	 Application phase. A third phase of instruction 
is concerned vith schemes for retrieval, spaced
 
reviews, and V:ractice in generalizing, with the
 
aim of promoting retention and transfer.
 

46 	 Performance and feedback. Finally, there is a
 
phase of instruction which concerns itself with
 
setting the occasions for student performance,
 
and 	with providing feedback (reinforcement)
 
relevant to that performance.
 

It is evident that these four different Vhases of
 
instruction, supporting different stages of learning,
 
are frequently delivered -o the student as verbal
 
communications by an instructor. Alternatively, they
 
may be communicated by the printed pages of a textbook,
 
by pictures on a television screen, or by a number of
 
other means. Whatever phase of instruction is involved,
 
one may speak of it as "communication". Calling
 
instruction by the single name of "communication",
 
however, solves no problems. The various unitary
 
communications are different, because they support
 
different internal learning processes -- different
 
stages of a total act of learning.
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INSTRUCTION AND MEDIA
 

The characteristics of learning and instruction that
 
have been reviewed are all relevant 
to the next question

I want to address, This is the question, how can
 
various media best be used for 
instruction?
 

Answering this question can best be done, I believe,

within the framework of two propositions that 
set
 
limits on the generality of the answers 
one seeks.
 
These two propositions may be briefly stated as
 
follows:
 

It Decisions about instruction must be made in the
 
context of the question: "instruction for what?"
 
Instruction is different depending on what is to
 
be learned 
-- on what kind of learning outcome is
 
expected. 
The five kinds of outcomes -- information,

intellectual skill, cognitive strategy, attitude,
 
motor skill 
- have different implications for
 
effective instruction. 
One does not expect

instruction in motor skills to 
be the same as
 
instruction desic'ned to establish 
an intellectual
 
skill. Instruction intended to 
establish or
 
change an attitude is not 
the same as instruction
 
for the learning of information. Answering the
 
question, is this or 
that example of inst ruction
 
"good"? 
cannot be done unless one includes the
 
subordinate question, "good for whet?"
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2. Decisions about instruction must also take account
 

of the fact that instruction has a set of phases
 

which perform different functions. Instruction
 

supports different learning processes, depending
 

on the stage of learning to which it is directed,
 

It may have the purpose of introducing learning,
 

of guiding initial learning, of supporting one
 

or another learning process.
 

Of course it is not possible for me to describe in
 

any complete sense the implication of these ideas for
 

the use of media in instruction. The "things of
 

learning" are many, and all of them are useful iri
 

some ways and in some situations tc support learhing
 

processes. The most I can hope to (c on this occasion
 

is to use a few examples in which I try to bring to
 

bear the concepts of learning and instructicn
 
previously described.
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lA SHORT INNOTECH SUMMARY 

... 	 In addition to the 5 types of learning, there 
are also 4 phases of instruction that should
 
be considered in designing instruction.
 
They are:
 

1, 	Introductory phase
 

2, 	 Guidance for initial learning
 

3. ipplication phase 

4. 	 Performance and feedback
 

99, 	In determining learning metheds or media, we
 
should considered the 5 tyFes of learning
 
and the 4 phases of instruction.
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MODULE 4
 

SELF? -SVWLUJAT ION 

FE.qDBf.CK 

http:FE.qDBf.CK
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,,_ SELF-EWVLUATIONT (D) 	 _ 

D. 	What are thG twc propositions suggcste2 in 
this mc,2u!z fcr answering the quzsticn 
"Hcw can various me'ia best be usA. for 
instruction?"
 

2.
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FE
PEDBACK (D)
 

These two propsotions are:
 

.I 	Decisions about instruction must be made in 
the context of the question: "Instruction 
for what?" (Types of learning) 

2k 	 Decisions about instruction must also take
 
into account the fact that instruction has
 
a set of phases which perform cifferent
 
functions, (Phases of instruction)
 



THE BOOK
 

Let me begin with one of the most familiar "things of
 
learning" -- the book.
 

So far 
as types of learning out-comes are concerned,

there are some that learning by reading a book cannot
 
accomplish, without additional supplementary activity.

Clearly, this is the case with motor skills* Reading

the description of how to operate a typewriter, for
 
example, may be of 
some initial aid, but can in no
 way be sufficient for the acquisition of the skill.,

Similarly, reading a book is often insufficient for

the learning of an intellectual skill, The student
 
who is learning tc balance chemical equations, for
 
instance, must supplement his reading with practice

on a number of examples, before he can be said to
 
have acquired such a skill* 
 He must also be able to

obtain feedback informing him about the correctness
 
of his efforts, 
A book can contain directions for
 
these activities, and also 
answers to problems from

which the necessary feedback can be obtained, Note,

however, that these activities are not themselves a
 
part of the reading --
they are additional activities,

for which the book simply sets the occasion, Yet it

is these additional activities, rather than the reading

itself, that supports learning of an intellectual skill
 
in a critical fashion. This is, of course, the basic
 
point of texts of "programmed instruction", they

require the learner to undertake practice of examples,

and provide the accompanying feedback*.
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The kind of learning outcome that the reading of books
 
accomplished most successfully is the learning of
 
information. Tc be sure, some .elf-instructional
 
process must be brought to bear on such learning.
 
Usually, the motivation to learn must already be present.
 
In addition, the learcner must in large part manage his
 
own attentional processes and provide his own immediate
 
feedback (usually, by a kind of internel rehearsal).
 
But the information on the printed page is arranged in
 
a convenient propositional form for retention, and is
 
also presented in a larger meaningful context which is
 
of immediate aid in both coding and later retrieval.
 
For the truly skilled and highly motivated reader, the
 
book is difficult to surpass as a medium for the learning
 
of information. For this type of learning outcome, the
 
need for other media, in fact, arises primarily from the
 
recognition that learners are not always highly motivated
 
and not always highly skilled as readers.
 

What about attitudes? Can they be established or 
modified by reading books? It is apparent that changes 
in attitudes do come about from reading, but only under 
certain circumstances. One does not expect, for example, 
the reading of a printed message such as "Avoid harmful
 
drugs" to have any great effect upon a learner's attitude. 
But the reading of literature and biography can have
 
quite a different effect, because pecple are portrayed.
 
As the work of Bandura (1969) shows, attitudes can
 
often be effectively changed when the learner becomes
 
involved in learning situations that include "human
 
models"'. Of course, he sometimes comes in direct contact
 
with such persons. But he can also form identifications
 
with human models by reading about them. The heroes of
 
fiction and the distinguished men and women whose lives
 
are reccrded in biographies can become the human models
 
whose decisions affect the learner. It has often been
 
emphasized that courses in history and literature have
 
the prominent aim of modifying the student ts attitudes
 
and values. In seeking this goal,such courses depend
 
heavily upon books as their primary medium..
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A SHORT INNOTECH SUWIIIMY 

BOOKS 

S.. are best for learning of information
 

are helpful in learning attitudes if the
 
student can identify with perscns
 
portrayed in the book
 

eog 
 axe not sufficient, by themselves, for
 
learning motor skills or 
for learning

intellectual skills or for cbtaining
 
feedback
 

always require (1) ability tc read and
 
(2) motivation to read
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TELEVISION PROGRAMS
 

In terms cf its characteristics as an instructional
 

medium, including the ways used to sup-ort or enhance
 

learning processes, the television program bears some
 

resemblance tc a book. Of course, it has the
 

additional advantage of being an illustrated book -­

a book with pictures. In addition, the viewer doesnt%
 

often have tc read a printed page -- the communication
 

is delivered by auditory means, 

Despite these added features, a television shares with
 

a book the limitation of being unable to support the
 

performance-feedback portion of the learning act. The
 

viewer may be responding appropriately tc what he is
 

viewing, and receiving feedback from his respon&e, or
 

he may not be, The program itself has no way or
 

insuring that the learner's performance and its
 

subsequent feedback will occur. f4 television pj:ogram,
 

like a bcck, can only set the occasion for such
 

responding,, and can provide only a standard for
 

performance, rather than d'irect and individual 

feedback* It is true that clever design, as in some 

parts of Sesame Street, can increase the probability 

of learner responding, but this does not mean that 

performance and feedback are assured, 

The implication cf this characteristic of televison
 

programs is that the learning of skills -- motor and
 

intellectual -- cannot be readily supportec by "this
 

medium, In the case of a motor skill, some lea:rning
 

guidance can be provided with good effect, to be sure.
 

But the smoothwess and timing of a skilled mcto:
 

performance must be attained by practice in the
 

performance itself, and therefore must be acquired on
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occasions which supplement the viewing. In the case of
 
an intellectual skill, it is likewise the 
case that a
 
television program can introduce and guide the learning.

But again, the performance and feedback phase of learning
 
must be supported by some supplementing activity, such
 
as the completion of exercises in a workbook whose pages
 
are keyed to the program. The learner must have a
 
chance to apply the skill being learned tc particular

examples, by exhibiting the relevant performance and
 
receiving feedback from it,
 

When attention is turned to 
the learning of information,
 
some of the outstanding advantages of television programs
 
can be perceived. First, 
scenes can be presented which
 
introduce the learning by appealing to strong interests
 
of the learner, Attention can be directed and maintained
 
by a variety of means which are well known to 
designers

of programs. The guidance of learning can be enhanced
 
by contexts of rich variety, both verbal and pictorial.
 
Even the performance and feedback phases of learning can
 
be supported by the provision of questions and partially

completed statements which require the learner to 
"answer
 
back".
 

It is scarcely necessary to document 
the power of television
 
programs in accomplishing these kinrs of learning-support
 
functions. In our 
daily lives we have become well aware
 
of the tremendous effectiveness of television programs in
 
bringing about the learning of infcrmation in viewers old
 
and young. 
Much of the content of education wouli appear

to 
be well suite," for television presentation. This is 
particularly true for those portions of instruction 
concerned with the "transmission of the culture", and 
when the goal is one of "general education". This includes 
the learning of knowledge of the we rl- and its peoples,
of historical events and periods -,!:e'elopments, and 
trends in science, in the arts and in technology. 
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Turning now tc the domain of attitudes, heye again is
 
an area in which television programs may be expected
 
to have outstanding effects in the support of learning.
 
The outstanding characteristic of such programs is
 
their ability to present respected human models -­
popular sports heroes, fictional characters, respected
 
figures of history, and even "the guy next 'loor",
 
These people can be shown in realistic settings engaging
 
in activities that exhibit the choices they are making,
 
and being gratified or rewarded for choices of personal
 
action. In crude form, the basic technique of attitude
 
establishments is to be seen in the commercial messages
 
of television broadcasting. Obviously these are
 
effective, else they would not be continued. Yet we
 
should not allow any misgivings we have about the aims
 
of such programs -- sales and profits -- to diminish
 

our appreciation of their effectiveness. Basically
 
the same techniques, involving human modeling, can be
 
employed to serve the aims of education. They can be
 
used to establish and reinforce the socially desirable
 
attitudes and values approved by the larger community.
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A SHORT INNOTECH SUMMARY
 

Television
 

is best for learning cf informaticn, for providing
 
motivaticn tc learn; for giving initial guidance.
 

can introduce and guide learning,
 

vow is excellent for "transmission of culture"o
 

is excellent for learning of attitudes.
 

.,, 	 cannot support the performance-feedback phase of
 
instruction (need workbocks keyed to program).
 

.,. 	 cannot readily support the learning of motor and
 
intellectual skills, but can prcvide scme
 
guidance.
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THE COMPUTER
 

As has frequently been pointed out, the computer itself
 
is not a medium for instruction. Instead., it may be
 
employed as the core of a system which combines several
 
different media for instructional delivery. Specifically,
 
the computer integrates the activities of a display
 
component, a response component, and a feedback component
 
of instruction.
 

The characteristics of the display portion of a computer
 
system, insofar as they pertain to instructional
 
effectiveness; would seem to be the same as those of
 
the medium employed for display. If the learner is 
required to read messages in print, then he is receiving 
instruction similar to that of a book. If he looks at 
pictures cr diacrams, their effects may be assumed to 
be entirely similar to pictures an-' diagrams imprinted 
on a page* If he is hearing an auditory message, it 
may be assumed to have effects similar to that of other 
types of sources of auditory messages, 

The responding ccmponent of a computer system for
 

instruction also has characteristics and limitations
 
inherent to that component. Typing cut answers to
 
questions is a typical response made in computer systems.
 
Since the responses to questions or examples for
 
intellectual skills are usually symbcls, this particular
 
kind of responding is often well suited tc the support
 
of learning in this domain. In the case of information
 
learning also, the typing of answers to questions about
 
what has been learned appears to be an appropriate kind
 
of responding. Obviously in contrast is the area of
 
motor skills, in which practice of the motor performance
 
itself is required.
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The outstanding potential of the computer system in

instructional support appears tc 
lie in the feedback
 
component, The respcnses made by the sturdent in
 answers tc questions may be assessed as correct,

incorrect, incomplete, or wrong in particular ways.

In its memory, the computer can store a number of

alternative kinds of feedback information, designed

to be appropriate to the response the learner has

made. 
Virtually all designers of ccmputer-aided

instruction have recognized this possibility of
 
differential feedback as the most prcmising

characteristic for learning suppor 
 Note that it

is this particular characteristic which makes the
 
computer different from books cr 
television programs.

The computer can be programmed to "talk back" to 
the
 
learner, and thus to serve this highly important

function of providing feedback to the learner's
 
performances. The feedback provided can be designed

to "match" the response made by the learner; that is,

it can be made appropriate to the correctness or
 
incorrectness of his response.
 

At the same time that this significant potential of
the computer system is revealed, its current limitations
 
also become apparent. 
 The kinds of differential
 
reinforcement the computer can 
currently provide are

limited to responses that Of
can be simply ccced. 

course, the computer can respond tc the position cf
 
answers made by the learner, as in multiple-response

questions. 
 If the learner chooses alternative number
 
one rather than alternative number three, the computer
 
can provide appropriate feedback* 
Lven more
 
sophisticated transformations cf the learner's responses,

however, seem to 
be within the reach of modern technology.

If the learner types the response "below" instead of the
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approximate synonym "underneath", the computer may
 
be able to provide feedback appropriately, as would
 
be the case with a human teacher. Similarly, a
 
suitably programmed computer may be able tc recognize
 
the identity of meaning in responses such as "the
 
boy threw the rock" and "the rock was thrown by the
 
boy". 

Whatever technical limitations exist at present, it 
seems likely that future developments will make it 
possible for a computer system to provide differential 
feedback matched to the meanings of learner responses. 
When that happens, we shall truly be able to design 
a system which fulfills the most important area of 
promise exhibited by the computer system for the 
support of learning. 
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The Ccmputer
 

can intecrate display componentf response
 
compcnent and feedback.
 

*.. 	has one cutstanding feature: the feedback
 

ccmpcnent.
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MEDIA AND. THE SUPPORT OF LEARNING 

By these examples, what I have tried tc show is that
 

different media do indeed have different potentialities
 
for instruction, when the latter is conceived as a
 
set of events that support learning processes. First,
 
media are differentially adapted for different kinds
 

of learning outcomes. Some are particularly well
 

suited for the learning of information; same have
 
advantages for the establishment of attitudes; some
 

have greatest relevance for the learning of intellectual
 

skills. Whatever the medium, one needs to recognize
 
that it is performing not one but several different
 

functions. Instruction as a whole consists of a number
 
of kinds of events, which have a number of different
 

effects upon learning processes6 These events may be
 

(1) introducing the learning; (2) guiding the initial
 
learning; (3) promoting retention and transfer; or
 
(4) providing for performance and feedback. The
 
various media accomplish these functions with
 
differential effectiveness.
 

A single medium may often be extended in usefulness 
by supplementary things. Thus the printed,text may be 
enhanced in usefulness by pictures and by workbook 
examples. The television program may similarly be
 
extended in usefulness by supplementary materials
 
which require learner responding.
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I suggest that educational researchers need to adopt
 
an analytic view towards the problems of appraising
 
the effectiveness of the media of instruction. We
 
need to ask the questions, what learning outcomes
 
are being suppcrted by particular kinds of media?
 
And what kinds of support to learning prccesses are
 
intended by the use of the "things of learning?"
 
The basis for such an analytic approach is prcvided,
 

I believe, by contemporary knowledge and theories
 
of learning. From these sources it should be
 
possible tc derive an educational technology which
 

is sophisticated enough to answer some important
 
questions about how instruction can best be designed
 
and delivered.
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k SHORT INNOTECH SUMMARY
 

The purpose cf this article is not to be
 

comprehensive; its purpose is tc suggest
 
that an educational technology may be
 

developed which will allow us tc consider
 
(1) types of learning an, (2) learning
 

phases in the design of instruction and
 
the use cf different media.
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SELF-F-WLUT ION4 (.) 

Discuss briofly the assets anr' liabilities of the
 
following meCia in relationship to thz five types
 
of learning.
 

1. The Book
 

2. Television Proqrams 
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3. Computer 
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. ___....._..... _____ FEEDBACK (E) ..... 

1. The Bock:
 

The kind of learning outcome that the reading
 
of books accomplished most successfully is
 
the learning of information. Some self­
instructional process must be brought to
 
bear on such learning. Usually the motivation
 
to learn must already be present* In addition,
 
the learner must in large part manage his own
 
attentional processes and provide hiw own
 
immediate feedback.
 

It is apparent that changes in attitudes do
 
come about from reading, but only under
 
certain circumstances. So far as types of
 
learning outcomes are concerned, there are
 
some that learning by reading a book cannot
 
accomplish, without additional supplementary
 
activity. This istrue in the case of motor
 
skills. Similarly, reading a book is often
 
insufficient for the learning of intellectual
 
skills.
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2. Television ProQrams
 

The learning of skills-motor and intellectual -­

cannot be supported by this medium. But television
 

programs are tremendously effective in bringing
 

about the learning of information by the viewer.
 

A television program, like a book, can only set
 

the occasion for the viewer to respond appropriately
 

tc what he is viewing. He may receive feedback
 

from his response, or he may nct receive. ATelevision
 

Program can provide only a standard for performance,
 

rather than direct and individual feedback.
 

In the domain of attitudes, television programs
 

provide outstanding effects in support of learning.
 

The outstanding characteristic of such programs
 

is their ability to present respected human models
 

which can be employed to serve the aim of education.
 

They can be use to establish and reinforce the
 

socially desirable attitudes and values approved
 

by the larger community.
 

3. The Computer
 

If the learner is required tc read messages in
 

print shown on display components, then he is
 

receiving instruction similar to that of a book.
 

Typing out answers to questions is a typical
 

response made in a computer system for responding
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components Since the responses to questions
 
or examples for intellectual skills are usuall
 
symbols, this particular kind of responding
 
is often well-suited to the support of learninc
 
in this domain. Obviously, in contrast, is
 
the area cf motor skills, in which practice
 
of the motor performance itself is required.
 

The responses made by the student in answers
 
to questions through the feedback component
 
may be assessed as correct, incorrect,
 
incomplete, or wrong, in a particular way.
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MODULE 

-

PRACTICUM 

Types of Learning 

o 

4 

WJ 
w 

Phases 

0Y (1 

MO1z4J 
HM) 

H~ 

of Learning 

o 

(I n .)U 

Verbal know ledges 

Intellectual skills 

Cognitive strategies 

Attitudes 

Motor skills 

Consider these methods of learning 

B: Book 
C: Computer 
T: Television 
R: Radio 
I: Instructor 
S: Self-Instructional modules 
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In the chart above place three "B's" where you thinkBooks are good methods for learning; three "Cis" where 
you think computers are good methcds; theree "T's,

'"RIs11 , "I s" and "S's" . You may put more than one
 
letter in a boxo
 

Wben you finish, arrange a meetinc with coll.eagues

from your 
own country, discuss the similarities and
differences of your individual papers, and prepare

a new chart which will show your groupcs judgment.
 

As a group, prepare a second chart showing what each
method does least well. 
Place three (-B)Is where you,
as a group, think books are not very good methods of

learning, three (-C)'s where you think ccmpzuters are
 
not very good, three (-T)'s, etc.
 

When you finish, make a single combinedt chart

of all Bs & (-13)'s, C's & (-C)is, etc, Blank
charts are available in the Training Office. 

Now, as a group, consider just one of the f've types

of learning (verbal or intellectual or ccgntitive orattitudes or 
motor skills) and write 
a short paper

discussing each of the above methods of learning in
each of the four phases* A suggested format is given
 
on the next page.
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SUGGESTER FORMAT 

on Methods of Learning
Country Report 


Type of Learning (check one)
Country 

O Verbal kncwledge 
Q Intellectual skills 
0Cognitive Strategies 

O Attitudes 

O Mctor skills 

Introductory Phase
 

Books
 

Computers
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Television ___ 

Radio
 

Instructors
 

Self-Instruction
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Initial Guidance Phase
 

Books
 

Computers
 

Television
 

Radio
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Instructcrs
 

Self-instruction
 

Application Phase
 

Books
 

Computers .. ....
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Television
 

Radio ,__, 

Instructors
 

Self-instruction
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Feedback Phase
 

Books
 

Computers
 

Television
 

Radio
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Instructors
 

Self-instruction
 



SERIES 5
 

11ODULE 5 

INNOVATIONS IN THE DELIVE.Y OF
 
MASS P IM.AZY EDUCATION IN SOUTHEAST ASIA 

P"9JECT IMPACT 

INNOTECH 

JANUARY 1975
 



?!ODULF 5 

PREVIEW 	 Modules 5, 6 and 7 represent innovations which
 

depart fror our traditional systems of primary/
 

elementary education. All three -.re now ieing tried
 

in SEA!EO countries.
 

Only ol-ut one-half of the children in this .egion 

are al:le to com;Iete a primary education. i!ost
 

SEPIAvEO countries do not have enough- money to solve 

the prc!;.lem ;:y increasing the numb'cr of schools, 

teachers, text %eoks, etc.... all of which are
 

revuire3 b'%y traditional eductional systems. Ty 

far the hi-,host cost of education is that of 

teachers; some 80-90 rer cent of education costs 

can ) considerei 	 teacher costs ... their training, 

housing, transportation, salaries, retirement, etc.
 

All three innovaticns prosente&' in Vo4ules 5, 6 and 

7, therefore, are directed toward making t.eachers 

responsi'.lu for the &e,.ucationof a much larger 

number of students than they presently aro able to
 

do. However, all 	three also are deeicated to 

providin7 a quality e2.ucation.
 

OBJECTIVES: 	 You shoul ,understan.d th- I"PACT s ,'stem and give 

serious consideration to its use in your own 

country in ordlor to bc al-le t-: 

(1) Anticipate octential pro'lems of IMPACT if it 

were to be used. in your own country, and 

(2) Suggest ways the system might be changed for 
use in your country or suggest ways that the 

potential nrobletris could be overcome. 

http:responsi'.lu


- 2-


CORE Beforc beginning this moc'ule, it wcul be valuable 
INSTRUCTIONAL 
 for you t see the Project I!-PACT slir~c-tape 
ACTIVITIES presentaticn. Sign up noiw for th- presentation! 

You r-ay have tc, wcait a 'iy cr two to see it, ,t 
you Pay either continue stu.yin, this ;nocdule or 

you may 'egin on-io.ulo 6 anr. colhe 1ack to 
Hodulc S after secin: the slilo-tapc presentation. 

Let us assume that you now the-ave seen slire­
tape presentation on Project IfI:P2CT. .ener, 

that the complete systen has rot been tric- out 
yet, ?,ut that there are t,,oc field sites whichin it 

is being conductedl.
 

As you rea! the "escriftion of the system, ma:e
 
notes to help you in your Post I-Aoule Practicum.
 

Look now at what will be asked of you as part of 

your Practicun.
 

There will ',e several sets of Self-Evaluation &
 

Feed'back in the module to help you to -e sure 

that you umplerstan the important points of the 

IMQACT system. Answer the Self-evaluation questions 
Lefore lookin, at the foe.5ack. Then conpare 

your ans,,Ters with those given as Feedback. 

Goo Luck! 
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A DESCRIPTION OF P'!OJFCT I'PACT (PART I) 

PATIONALE
 

approximately one-half of chilrdren in Southeast ,sia cOo not 

c'3mplete 4-5 years of primary e-lucati'n, 

this con:lition is rmost prevalent in rural communities in which
 

some 71% of the population lives,
 

eucational ',ugcts arO alrea!y straine.,
e. an., the direction of
 
INNOTECH research should not concern ways to increase funding,
 

traditional means of e-ucation (teachers, classrcoms, etc.) 

cannot simply be exnian'e(' hocause are notfunds availahle, 

non-traditional alternatives must b 
four.' whicl are both
 

effectivo ant' .ccnoricil,
 

Mss medIia is expensive (TV) an:! limited (rali.r) as a means
 

for 4elivery of rural primary e. ucation,
 

80 to 90-, cf eoucational costs are these associate.' with teachers, 

ways must be fcunc' to increase thce studont-teachcr ratios 

(perhaps to as uch as 200:1),
 

with increased stu,'ent-teacher ratios, classroom teachinr 
is
 

unlikely, an;' the role of the teacher nay chang 
 to one of
 

managing educational experiences,
 

inexpensive community rescurces of all kinIs 
(parents, skilled 

workers, oldler students, materials, I-uildings, etc.) should 

be utilize2, 

... stueents/parents may have to Le responsihle (self-directed) 

in taking advantage of educational *)pportunities, 



most learning may '-ave to be self-instructional (or at least 
"non-teacher") uncr thc manageme~nt of the teacher, 'ut under 
the direction an- tutorin? of parents, communitv memlers an-' 
older children,
 

a means should ,c )rovi.c, I for individual learning rates and 
exit and reentry into the e.'ucational system at any time (as
 
one means to avci;_1 dropouts n,' wastacy). 

DESCRI PTION
 

The worfl. -PACT is an -cro:nym for Instructi)nal Mann gcment by Parents, 
Community and Teachers*. The title .)rovi;4._s a fairly accurate
 
.escription 
 of the IMPACT system. 'Hanagement is a key wor-1 
because the professional teacher's role is drastically change.' from 
one of Leing a classroomr instructor to one of being a manager of 
learning experiences which are gaine(, )rimarily through non-teacher 
sources 
(comunity volunteers including older students as 
tutors
 
and adults with s'ecial skills, self-instructional learning modules, 
remedial classes conducted hy older students, self-,!irecte4 group
interaction, .ossibly instructional rad!io, peer "buddy system" 
learning, monitoring of progress by 'arents, etc.). 

IMPACT, in many ways, 'ack > eforogoes in time we had formal 
schools (and before parents delegated the responsibility for their 
children's education to professional teachers) when the responsibility 

In Indonesia, the acronym is Proyck PAVtONG: Pendidikan Anak oleh 
Masjarakat, Oran' tua dan Guru which is translated as Primary 
Education by Community, Parents and Teachers.
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1
for the transmission of knowlez;e an skills rested with the family
 

and community. The IPPACT system once again insists that the basic
 

responsibility for education resides in the community. That it
 

does -rovide, however, is for relevant and iurlity l,1.arnin
 

experiences which are organized and mnna'eO professionally to
 

provide for effective learning. 

Since the inco,)tion of the IMPACT conce, t, the staff has been 

questioned numerous tines as to wheth'r th-, system represents formal 

or non-formal educaticn. !'!econsirter it .marriage of the two conce7t 
It is primarily non-formql in the sense that there is little formal 

classroom teachins anC' that it is -1signe$ to make optimum 

utilization of community resources of all kinds. Hovever, it is 
also formal in that it rrovides for systematic manageent of the
 

learning :rocess.
 

The staff )refers that the reader judge th a.ove distinctions 

for himself from tho following description Df IPPACT which first 

appeared as a "newspa-er clipning" in the April 1P73 Flanning 

Document Note, first, that the cliping is lated January 1o80. 
Note also that the article gives a fairly fanciful description of 

a primary education syster. that undoubtedly will never come aLout 

in exactly the way it is descrile. in the clinin-. DIPACT is a 

conce,:t involving the r..anagement of learning experiences; as we 
gain experience at the project sites with the various components of
 

the system, however, there will be unlou.te.1 revisions which will 

change whatever is actually reported in a newspaper in January 1980.
 

3. ibid 
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Newspaper Clipping 

SealanA, January 1980 

Primary schools thrcughout Soaland. arc closing! School 

oells no longer ring. On visits to three isolatcc 

villages durirg the -,ast week this re-)orter e-icl not see 

one class in session. In ro.J.;onsc tc my questions about 
the cause of this calamity, I received tolerant smiles 

from villaers and was told tirie an' again that 'our 

concern is not with schools, it is with the education 

of our children. 

Wat has haopened! in Sealand an. in other countries in 
Southeast Asia is n revlution in ed!ucition. Seven
 

years ago, b'udgets of these countries wlere strained 

simply to ;rcvi('e edcucation for one-half of primary age 

children; today, even in remote villagas, essentially

all chil'ren are receiving primary education. The 

concept that has brought abcut this revolution is the 
one voiced in my recent visits to SEALAND villages -­

'our concern is not with schools, it is with the 

education of our children. 1. totally new system of 
primary education has been based upon this conc,-t, 
an:i it represents a ,'ramatic departure from the 

familiar and traditional primary school classes of my
 

cwn youth.
 

How did this new system come about? It started with
 

the Southeast Asian Ministers of E-ucqtion Oraanization
 

(SEAMEO), a coo-oerative effort on tIe -art of eight
 

countries in Southeast -Asiato nool their resources in
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roblems
an attemp't to solve ressing oucational ..


common amronz the ccuntri3s of tho region- The
 

organization, in panning for the future, L'ocumentcd
 

its planning un('er the title of "Educational DCvelopment
 

Programmes fc.r tho 19701si, an, a high priority was 

assigne! to the devclopment of an effective ard 

delivery systen for mass .irimary education.economical 

The 1970's have passed, an-! the IMPACT education
 

syster w'ich I recently saw in Sealand village' is the
 

outcome of SFAMEO's far-sightecl !)lanninq for the 1970's.
 

AOA LIA GOES TO "NO SCWOOL
 

Moa Lia is the 12-year old son of a farmer in a small 

SealanU village. In questicninf" him, his parents, the 

district education inspector and others in the village 

I was able to piec(. together the following picture of 

the educational revolution through the eyes of those 

who are taking -art. 

Q: i4oa Lia, what Crade are you in?
 

Moa Lia: I don't know.
 

Father: We don't have grades Dr classes any more.
 

M1oa Lia, tell hir. what modules you have 

comp l et ecC. 

Hoa Lia: In Language I have com'lete' module 23, in 

Science module 17, in M'athematics 1S, in 

Social Studies 12, and in Applied Projects 28.
 



I don't quite understand. What is a module? 
Moa Lia: It is a learning unit that usually takes 

me about a week to finish. 
Q: Is it a chapter in a textbook?
 
Moa Lia: 	 No, I don't have any text':ooks. A module
 

can be lots of things. Most times it is
 
a self-instructional booklet of about
 

twenty papes that I can do Ny myself. Of
 
course, I 	 do have to ask somebody to help 
me sometimes. Other times a module mieht
 

ask me to 	worir with a shopkeeper, or a 
carpenter 	or even the village headman.
 
Once a 
bunch of us hel-bod the district health
 
officer on a project to drain water from
 

som6 areas to get rid of mosquitos.
 
Q: Why don't you use textbooks?
 
District Insgector: !Ve found that it would be a lot
 

chea']er to have modules because
 
we Jon't need so many. For
 

example, oncea Moa Lia finishes a
 
module he 	 turns it in and somebody 

else can use it. Having a text­
look is like carrying aroun.! twenty
 
or thirty modules, even though a
 

child can 	 only read in one chapter 
at a time. Moa Lia, let him see
 
your Science module ].8.
 



(Science :.odule 13, -s I examined 

it, most certainly was not a
 

textbc-A:. In the first -lace,
 

the -!es thick -­,.:re fairly 

-robha'ly sone kin t of plastic. 

I was tol1 that much money was 

save?. 1-eca.use the plastic pa.es 
.l:llowe' the medula to e reuse 

niany times without deterioration. 

It coul.-, oven be cleane-I u:, after 

being OIrorne( in - ,oddle of 

water -- Toys will _o 1.,oys in 

any country. The content of the 

mollulo was in the language of 

Se.aland and I coul. n't read it,
 

':ut it clearly was a lesson on 

thc human heart, and it included 

a nurler of three-cclor pictures. 

There wasn't much of the usual 

Moa Lia: I have to work har -ut I know what to do
 

textbook a :out it. O',:viously, it 

was some form of programmed 

instruction with nihces for Mon 

Lia to ansver anI to check his 

own answers. Fretty so',histicated 

stuff for a ten-year Al.) 

Q: i:oa Lia, isn't a mc,dule like this -lifficult for 

you to do? 

1, 


and I can ask for help if I need to. I had 

to learn to reaj first and then I had to
 



;learn how to learn, that is, I had t) learn
 
1
how to use e-ch mo,.ule. 

Father: I never went tc schocl, but I know what Moa Lia 

shoul, bc 'cing at any tir.e. Even thc.h I 

don't alw*:ays what is learning,kno,,e, it he is 

I know the stce.s he is suniosP.2 to fcllcw. 

the parents in this village, thus, can htl'," 

their child'ren on h,-,,,7learn. canto 'Oe also 

keen track of what they are doing and, '-ecause 

they are our own children, we are resiponsible 

because we I-oth know that '_-Dth he and our 

country will b_%enefit from his learning. 

Q: 	 Moa Lia, you said thot you have "learneI how to 

learn." !a-_tdo you mean? 

Moa 	Lia: Everytime I ?ick up a new mclule, I listen
 

to a cassette ta-e while previewing the 

module. I can listen to it as ,tiany times
 

as I want until I am sure of ,,hat to do. 

Q: 	 Aren't cassette tapes ex-)ensive?
 

District Inspector: There are two inexensive 

cassette -players in the village 

and each mod!ule has only one 

cassette. The two cassettes are 

necessary in one downcase drea:s 

and has to be renaired. Thcy are 

a lot cheaper than a teacher.
 

Q: 	 '.Ioa Lia, you also saidI that you hal to learn to
 

read first. How did you do that? You cculen't 

have learned from a module like this one on the
 

human heart.
 

II 



,oa Lia: 	 Even before learning to read, I had to learn 

tc speak.
 

Q: I lon't quite un:lerstan1 . 

!Ioa 	Lia: riost of the kids here grow u,2 speaking a 

local dialect. I!e only kno,,, a few words 

of the nationil language when we start 

p)rimary education.
 

Q: How 'iP you learn to speak? 

M,a Lia: I!lhen I was about six years oll, I started 

listening to some ralio prcgrammes which 

taught kids how, to un-erstan the national 

language. 

Father: 	 'Pe have four or five transistor radios in the 

villa,-. Nuch of the time they are usec' by 

younger clil-ren in language learninF, Lut 

there are also alult proramnes which wc listen 

to. I have na,:'e several changes on the 

farm after listening to agriculture .rorramnmes. 

Q: Moa Lia, so you l. arrne to sn}eak only 'Iy listeninq 

to the radio? 

Hoa Lia: Nc, but the rai-I helpel me get startee. 

Some 8 to 10 of us had a class in the main 

house of the village where -,.e listone,' to 

special cassette ta'es. So:i,, uf the ki--s 

uarents who spoke the national languaoe also 

helped us 	out. 

Q: Did you have a teacher? 

MNoa 	 Lia: Not really. The san.e parents helpeI! out; 

some of the older ki-Is also helpe' us. 
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Q: 	 Then you learned to reaJ?
 

Moa Lia: 	 Yes, 5ut we ha)' to pass a listening test
 

first to make suro that we knew enough to
 

learn to read.
 

Q: Who gave the tcst?
 

Mca Lia: The Instructional Sunerviscr was here one
 

day and pave it. Sometimes narents or older
 

kids give it.
 

istrict Inspector: The Instructional Supervisor (IS)
 

is the ".rofcssional ,Tho nm'nao!,es 

the whole 	)rimary syst-!, here.
 

The IS for this villigo also is 
responsible for two other villages 

in the Aistrict ant makes reLular 

roun,.s of 	the villages.
 

Q: 	 I would like to fin' out rore abeut the IS. 
But first, I'oa Lia ,hat hayvons if you don't 

pass the listening test? 
[Ioa Lia: They find out w',at we !. and lon't knot, 

and parents and older kids coach us. 
Q: 	 How long did it take you to learn to speak and
 

understand the national language? 
Moa Lia: 	 Alcut four months; it wns fairly easy.
 

Some kids take one or two years !ecause they 
weren't atle to learn it full time; they 

had to help their fathers. 
Q: 	 O.K., once you learned to speak, how lid you 

learn to read? 
Moa Lia: By programmed teaching and 1y modules which 

I could take 	home. 
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Q: 	 Mhat is nrograrnmei tcachin,? Is it i s'ecial 

method that your teacher uses? 

11oa Lia: T.e person who taught us !-asn't really a 

teacher; it was -. parent who h.d grac'uatod 
from primary school and could read. 

Q: 	 Noct a teacher? 

District Insiector: 	 'oa Lia is ripght. The people 

who act as teachers here are 

not graduates of a TTC, and they 

only have a primary e.ucaticn. In 

this village, for exam-le, three 

memhers of the community have 

voluntecre- to ,ork .rt-tiv'e in 

the -)roerameL. teaching prorramme 

for rea,.'iP. They are ,aid by the 

hour at a rate of a'Out one-third
 

of !.at it woull cost )or a toac.h.er 

who lial qraduatee from the TTC. 

' Y ivo th.rn two .eeks of 

specializeJ training 	in very
 

specific techniqts for teaching 

reacling. Two olr children who 

are 	 in approximately their last 

year of primary elucation also 

have b ecome programmed teachers. 

All 	olcder children are required to
 

speni: time in hel.ing ;,ounger ones 

learn different su-jtcts, quite 
often by individual 	 tutoring. 

1Tis scheme has been 	very successful. 

http:toac.h.er
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Not 	only lo the younger children
 

learn quite effectively, tut the
 

older students also re)ert that
 

they themselves have learn," a
 

lot by teaching cthers. L.ecause
 

these villages have very little
 

money, the free time given Ly
 

)ider stu,'ents in the teaching 

of the younger ones represents
 

real savings. Before w, haO the
 

new 	system, any teaching had to 1e
 

done 	 by a qualifie, teacher who 

was iaid-. a refular salary, an-' 

there was no way that this 

village could afford to pay a 

full-time teacher. In several
 

places in !.y ,:'istrict military 

servicemen fulfill some of the 

teaching aide functions.
 

Q: 	 During all the time that we have ben talking today,
 

I have yet to find out what the school teachers (1o. 

Moa Lia: Ve don't have any -- just some of the 

parents amd older ki<s. 

District Inspector: Moa Lia is rig>1t. Under thc new 

system we r1on't have teachers and
 

classes and textbooks in the same
 

way 	that we used to. We sirply
 

cannot afford it.
 

Q: 	 But I have seen some fairly sophisticate-1
 

instructional materials -- learning modules,
 

transistor radios and cassette recorders. Pow
 

can you afford these things?
 



District Inspector: For the simole reason that we Oo
 

not have teachers. Tralitienally,
 

more than 80 per cent of education
 

costs have 1been teacher costs -­

salaries, retirement, training, etc.
 

The most revolutionary chanFe marle 

'y the Project IP.AcT was tc 

eliminate the use of nrofessional 

teachers who were tied-. to the 

classroom anl to retrain them tc 

I-ecome Instructional Sunervisers. 

The usual student-teacher ratio
 

in the past was 35:1. Our o~resent 

stuOent -- Instructional
 

Supervisur ratio is 200:1. The
 

IS's make a much better salary
 

than they -1i.1 as teachers, but 

we still have realizeA at least
 

a four-fol1 ssvings in teacher 

costs. The money we have save(! 

in this way is used for instruc­

tional materials of various kin, s 

and to Tpay mo:lest stil.oen:s to 

local instructionmal ai,.es 

(community members with special 

skills).
 

One other ',enefit of this new 

scheme has '-een our ability to 

retain Noe IS's in the rural
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communities. !Ie had a very 

difficult time in the past in 

attracting and keeping gor2 

teachers in the villages. 7he
 

increased responsibility, prestige
 

and 	 income of IS's seems to have 

played a big part in making rural 

education more attractive to top
 

people.
 

Q: 	 I now have a fairly clear idea of the kinds of 

learning experiences which children such as Moa Lia 

have under the new system. I also understand to 

some extent how the comiunity Iraws u, on its cwn 

resources tc assist in primary education. Yut, 

I am not clear exactly what part the Instructional
 

Sunerviscr plays in all this.
 

District Inspector: Throughout my district, each IS
 

has the responsibility for alout
 

200 primary children. In some of
 

the larger towns there are two or 

three IS's. For small villages 

such as this one, however, there 

is only one -- and he is 

res-,onsible for two other
 

villages as well.
 

In larger towns, an IS will have
 

an office in a permanent learning
 

centre. Here, however, the
 

learning centre is mobile. The
 

IS travels in a small van which
 

is his mobile learning centre.
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The learning centre is the huh of 

the primary education system. It 

contains the appropriate learning 

modules, the cassette instructions 

for each module, tests for each 

module, instructional materials 

for use by programmed teachers
 

and 	1y other kinds of teaching 

aides, and progress recorIs of 

each student.
 

Q: 	 Moa Lia earlier mentioned that he had to take a
 

test on understanding the national language when
 

it is spoken before he could begin to learn to
 

read. Does each module have such a test?
 

District Inspector: 	 Yes, each module has several
 

kinds of tests. First, when a
 

child selects a new module he
 

takes a rea iness test to insure
 

that he has all the necessary
 

prerequisites to benefit from
 

the module. The results cf a
 

readiness test may, at times, 

indicate that a child needs to 

take another module first -- or 

it may indicate that he should 

complete a review nodule, 

especially if he hasn't been
 

able to take any modules for a
 

long time because of 	illness or
 

work on the farm.
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Most modules of the self­

instructional types also have
 

quite a bit of built-in self
 

evaluation to heln a child
 

monitor his own progress and be 
ready for the post-test when he
 
finishes the module. 
Successful
 

complet-on of the post-test itself 
indicates that a student has
 

achieved the o,jective cf the 
module and his achievement is
 
entered on his record, one copy of 
which is kept by the Instructional 
Superviscr and the other copy is
 
ke.t by the student sc that he can 
keep track of his own progress. 

The system is very flexible since 

it allows a student to take a 
post-test even if he hasn't 

studie, the module 
-- if he feels 

confident that he can achieve the 
objectives of the module. 

Q: What about adults, 
can they take the pist-tests?
 
District Inspector: Of course, anyone in this village
 

can take any of the modules or any
 
of the tests. 
 Primary education is
 
no respecter of age. 
 We used to 
worry about the dropout and wastage 
problems a lot more than we do now, 
and one reason for that worry was 
that if a child didn't finish
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primary school by the time he was 

about 14 years old we felt that
 

the education system had failed. 

Ile even desiqne' non-formal systems
 

to upgrade the competencies of
 

"over age ' .ersons -- and non­

formal education was kept fairly 

separate from primary school. 

What SEA, O has done in Project 

IMPACT is to incornorate much of 

what was called either "non­

formal" or 'community" education
 

intn a single system of achieving
 

the educational objectives cf
 

primary education.
 

A person can progress through 

nrimary education at his own pace. 

A number of children now start 

school at a lacer age. (We have 

found students who begin at an 

older age actually progress 

faster -- providing some a&'itional 

savings in our educational
 

resources.) MIany students are 

working, usually on their )arents'
 

farms. At certain )eriods during
 

the year they do not have time to
 

keep up their studies. However,
 

they usually don't drop out as
 

they used to when they would have
 

been forced to repeat a grade on
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returning to school. Now they
 

can 	 come back and pick up where 

they left off, perhaps starting 

out with a review module tc cover 

previous work. 
Q: What form are the tests in?
 

District Inspector: There are all kinds, depending 
on
 

the objectives of the module.
 
Sometimes there are performance
 

tests on some -ractical skill,
 

quite often there are knowledge
 

questions, but the most usual
 

form concerns the application of
 
what has been learned. 

Q: 	 Does the Instructional Supervisor give all these
 

tests?
 

District Inspector: It is not possible. On the
 

average some 100 students
 

complete a module eack week,
 

perhaps 30 in each village. It
 

takes about 15 hours each week in
 

each village for testing alone.
 

Volunteer aides give the tests.
 

They have been trained by the
 

supervisor to dc so.
 
Q: 	 Isn't there a chance for ai.es to score a child a
 

little more favorably than he really deserves
 

because of village pride? 

District Inspector: We suspect that, when we first
 

started and people didn't fully
 

understand the system, some
 

favoritism was shown. But,
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vill!o rs soon learne@ that the 

tests were for a student's c!,T 

good -- to show his strengths and 

as a 1Tasis forweaknesses 

Since most persons
improvement. 


now finish primary e.ucation there
 

for anyis no .-uarticular nee, 

the testsexaminaticns other than 

associate! with the mo-dules. 

After all, the amount of education 

a chile receives is up to himself
 

and his family -- an. they have
 

come to realize that what they are
 

their liveslearninp is relevant to 

as
as community memlers and 


productive mem'-ers of society.
 

to go on toChildrer who desire 

of education musthigher levels 

p)ass readiness tests before going 

on. These examinations are 

conducted periodically by the 

central Rovernment. 

We have been talking all afternoon about modules,
Q: 

many modules constitutebut I have no idea how 

primary education.
 

The number varies in each su!-ject,
District Inspector: 


but the average number is alout 

fifty. 

the IrIstructiCnal Su-iervisor -- it 
Q: Getting back to 

appears that he is more a manager than 
a teacher.
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District Inspector: That's very close to the truth. 

Let me list some of the luties 

of the IS: 

... Select an, train teac)ing 

aides from the community in 

snecific duties, 

. .. 	 'ssign tutcri-l responsiLAlities 

to older stu:lents anO train 

them in these functions, 

... 	conduct PTA meetings tc orient 

and. train oarents for the 

self-management of their 

children's studies, 

... 	survey community resources
 

anO enlist p.ersor.s ith 

srecific skills to assist
 

students to "learn by !oing"
 

for some of the applied 

modules, 

... 	monitor all instructional
 

and evaluation activities,
 

maintain stu-',ent records of
 

progress, Fiving -?articular
 

attention to these who ire 

progressing unusually slowly 

as a basis for counselinQ with 

students an,' parents, 

... maintain a complete inventory 

of the learnintj centre, 

inclu,'ing instructional
 

modules, equipment and tests,
 

rc';airino or replacinE as
 

needed,
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... 	 Trovid'e feedback to the central 

government on the assets and 

liailities of given
 

instructional modules as a
 

basis for im,?rovement,
 

... 	servc as an advisor to the
 

communities on educational 

matters.
 

Q: 	 I'm still ccnfuse.'. It was a lot mtere undlerstand­

a.ble when there was the school, the teacher an4 

text'ooks. It seems that everybodly in the villaf-e 

is somehow involved with the new system. 

Father: 	 That's alout right. Students are hel-inI
 

students, zrarcnts are hel'-ing their children 

and s; ecialists in the community as acting as
 

part time aides. We couldn't to this rn our
 

own, th,-uph. W'le need the structure that is 

provided ty the learning modules, -n! we need 

the organization, management and counsel of 

the 	Instructional Suporvisor.
 

Q: 	 I can guess your answer to this last question:
 

How is the system working?
 

Father: 	 If you mean if there are prohlens, the answer 

is yes. Thero is often some kind of i.-ixup, 

but it is getting sorted out fairly well. 

If you mean if children are getting a primary
 

education, the answer is a definite yes. Nc,
 

matter how fast they are prof ressing, there 

has 	yet to ',e a student in this village who
 

has 	given up and stopped.
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If you mean if children are in school, the 

answer is no. This is a Project I!.,'PACT 

village. OU" CONCEP,1N IS NOT ',!ITH SCHiOOLS, 

IT IS WITH THE EDUCATION OF OU CHILDR,4 

The above "newspaper clipping" apeared in the A'ay 1973 issue of the
 

INNOTECH Newsletter. A few readcrs at that time :ot the impression
 

either (1) that the I',PACT syste:.n already was operal-le or (2) that
 

INNOTECH was going to develo: a systerm exactly as descri'ed. Neither
 

impression was correct; the project is only in an early research
 

stage and the staff expects that it will need to make i..,any changes 

tc the IMPACT system as it vains experience anO ex-erimental data. 

The key conce-)t of the management of a variety of learning 

experiences )y a trainee professional (the Instructional Su-ervisor) 

is what is being Aevelopec and tested. The various components and
 

methods of learning !.ay be altered without changing the management
 

concept of the IMPACT system.
 

To some, Project IPACT may seem revclutionarybecause the traditional 

classroom is replaced 1y a community learning center which provides 

educational experiences outside the classroom*. However, if the
 
reader will examine the various components of the system, he will 

find that all have been use& in a variety of educational settin s in 

the past. Self-instruction, older stulent tutoring, ungraded self­

pacing, community volunteers, programmed teaching ':y older students,
 

parental guidance, radio, cassettes, etc... no single comonent has
 

Grades I and II pro!bably will receive much more cla. -room instruction
 

than the later gradles until children learn basic reading skills and
 

are able to undertake self-directed instruction.
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not been tried successfully at one tine or other. What is
 

revolutionary (new) is the IVPACT system of managing these various
 

learning components, and it is this concept that is being tested
 

experimentally at the field sites.
 

SUIAflY 

1. 	An Instructional Superviscr represents the only 

institutionally trained ',rofessional educator. The 

traditional teacher's role is eliminate, anc! the 

Instructional Supervisor acts as a nanager of 

instruction provid.ing the needed direction and 

organization in the use cf a variety of learning
 

resources. One Instructional Supervisor manages the
 

instruction of as many as 200 primary students.
 

2. 	Community members with particular skills
 

(carpentry, home-making, .griculture, health,
 

religion, etc.) are enlisted to provide specialize:!
 

instruction. They are unpaid volunteers who have
 

been recruited by the Instructional Suipervisor on
 

the basis of a survey of community resources in
 

relation to educational nee s.
 

3. 	Other community volunteers and older students, who
 

are primary school graduates, are truincd by the
 

Instructional Supervisor to conduct specific courses,
 

i.e. 	beginning reading on a part-time basis. Their
 

training is very specific to the course they teach,
 

and they probatly function as programmec' teachers.
 

Some assist in the operation of the community
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learning center, including record keeing and 

evaluating student -progress.
 

4. 	Older students are expected to assist younger students
 

through tutorials and remedial instruction. They
 

are unpaid.
 

S. 	Parents are trained to monitor the instructional
 

activities cf their own children an,! are expectcd
 

to take responsibility for their chileren's
 

progress. Students and parents jointly are self­

directed in terms of student progress, age of 

beginning formal education an, age of completion.
 

6. 	There are no particular age limits. Except for
 

learning reading skills, students need nut be
 

encouraged to begin at an early ar'c.
 

7. 	Education is modular, each learning module covering
 

the 	amount of instruction that normally takes one
 

to two weeks. Each module is -.esigned for the 

learning of specific educational objectives and
 

contains beth a readiness test and a post-test.
 

3. 	Many modules are in the form of individualized
 

instructional packages. Students typically seek
 

tutorial help from assigned older students
 

whenever they experience difficulty.
 

9. 	Some learning modules are in the form of small
 

-roup instruction under the direction of teacher's
 

aides from the community. Others are tied to
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instructional radio prcgranmes, small group
 

exercises, etc.
 

10. 	 Printed modular materials are reusable by cther
 

students as soon as they are completed by those who
 

progress more rapidly.
 

class 	periods. Students are
11. 	 There arc very few set 


able to drop out and reenter at any time.
 

12. 	 Primary education is ungraded; progress is
 

indicated by learning modules satisfactorily
 

comleted rather than by school levels (grades).
 

are maintained in the
13. 	 All materials and records 


community learning center.
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33DULE 5 (PART I) 

SELF-EVALUATION 

AND 

FEEDBACK
 



SELF-EVALUATIOCi (PAnT i ... A, 3, C) 

unlerstan some of theThe questions ',elow are to insure that you 

of IV44ACT as presente in the proceiing article.basic concepts 

A. Is IMPACT being triec' out now? 

Yes
 

No ____ 

If yes, where is it being trie out?
 

B. Why dic'n't Moa Lia know what Fracie he was 	 in? 

C. 	 If the oroblem of rroviling primary education is a .roblem of mcney 

instructional modules,how will 111PACT be able tr afford quality 

tape recorders an, rad.ios? 



FEEDI3ACK (PARlT I .. A, 3, C) 

A. 	 IMPACT is being tried out now 

in Solo, Indonesia and in Naga, ?hilirines.
 

2. 	 Moa Lia dicn't know what graOce he was in because there are no 

grades in I1.PACT. Students study Poeules at there own spee&. 

School is self-vaced, ungraded, and with a system of contiuuous 

,-ogression. No one is held back because he/she has to wait for 

slower students. No one is :pushed through faster than he is
 

able to go.
 

C. 	Money will be available because far loss money will 1e spent for
 

teacher training, teacher salaries, teacher retirement, etc.
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SELF-EVALUATION (PIMAT I ... D, E, F)
 

D. How may IIIPACT held, solve the problem of drop outs?
 

E. 	Are all learning modules self-instructional?
 

Yes
 

No
 

Ex:,l ain
 

F. How has the role of the teacher "cen changed?
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FEEDACK (PART I ... 
D, E, F)
 

D. 	Students 'ho drop out may return at any time and -egin again,
 
perhaps taking a review nodule. Students who have to help out
 
at home can study modules at home, and they come to the 
Learning Center to take post-tests, get help on what they don't 
understand and pick up new modules. 

E. 	Some learning modules are self-instructional, but many arc not.
 
Community mem!bers may instruct, olcer students may instruct
 

tutor, students can learn together, etc.
 

F. 	The teacher no longer stands before a class and gives lectures.
 
The job becomes one of managing a variety of learning experiences
 

for students.
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A DESCRIPTION of Project IMPACT (PART II)
 

A Iorking Paper on "Learning How to Learn" 

Those who are familiar with some of the original Project IMPACT
 

concepts will remember the story of loa Lia (a hypothetical 

newspaper report made in 19 9 de scri'bing the experiences of a student,
 
r4oa Lia, in the IMPACT educational systemJ. A1oa Lia told the 

reporter that before beginhing an instructional module he had to 

"learn how to learn;" he had to learn the procedures to follow for any
 
given module. The report also said that the prime means 
for learning
 

how to learn was a cassette player which was used in conjunction with
 

the module simply to explain what process he was to follow, and he
 

could replay the cassette until he was sure what he was su'posed to do.
 

It is not a bad idea to use some form of standardized instructions
 

which can be understood by all children (as shown by the difficulties
 

students are having in tryouts in both Project IMPACT and Project RIT 


because they have to learn an instructional process entirely new to
 

them). Instructions are printe:! in each module and staff members
 

("teachers") take time to explain the process, but kids often end up 

cenfused.
 

However, the use of a cassette for each module in Project IMPACT 

is mathematically/economically impossible. 
 !e have projected one
 

cassette player (plus one spare) per 200 children. The player would,
 
on the average, be available to a given stulent less than two minutes
 

each day (360 min. + 200 students). !1e also have considered the use
 
of the player for other instructional purposes (e.g. spoken language).
 

We propose to combine two possible solutions.
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First, add CnA more player (:25 -$35) per 200 stu:ents. 

Second (and more iml:ortant)stan ardize formats of mc.ules. 

This suggestion 0y nc means shoul. '%e interpreted as cne which would 
do away with the variety cf learning expeiriences which is necessary both 

to maintain a high interest level ("learnin, is fun rather than 
boring") and to allow the f evelon.ment of what we consi'ler to be ti~e most 
effective instructional process for a given set of educational
 

obj ectives.
 

What is recown'ended, however, is that the format for each given kind 

of 	learning process be standardized. For example;
 

... 	 All small-step linear p rograms should have the same general 

format. The sequence through the programmed text shoul:' be 

the same, fee .ack is always fcun' in the same relation to 

frames, etc.
 

Short paragraphs followed by juestions/feedback should always 

follow the same format. 

... Pictorials an(' accompanying responso/foodack sequences
 

should follow the sare format. 

... The procedures in the use of flip-cards or flnsh-cards 

should be the same for all. 

... Following instructions as a .oans for a-:plied skill training 

(usually involving a community meml-r as "teacher") should 

be 	 as standardized as p)ossible. 

... Small-grou- or Ibuddly-system learning should follow similar 

procedural rules.
 

... 	 Use of cassette !?layers and workbooks should have great
 

process similarity.
 

... 	 etc., etc. 
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There can be perhaps 20 or 33 such module ty.es -- not the 1200 or 

so nrodules nee'ed for the com'-lote )rimary curriculum. Students, 

thus coulc', learn the mcdule types an,.. not 7..econfuse- when they
 

meet the same type again,
 

How tc "learn hc. to learn-i th3 -'ifferent module ty,;es? Our
 

suggestion is tc )rv-arc a ,ractice moclule which is very simple while 

containing all the elements of the full-'Ilewn module. Use as content 

some fun (annd funny) topics with an easily i-'entifiable character.
 

-.
The character for each p;ractice module shoul be :ifferent so that 

one tyje can be i:lentified as a "Charlie 3rown", another as "Felix 

the Cat", another as '"Pcpeye&", .-.n:ther as "Gordo', etc. Once learned, 

a "Gordo': ty'e will be rememberedl as a 'Gordo" and each full-blown 

module of this type should be thus icentifel (perhajs with a small
 

picture plus name of the charcter in a corner of the cover).
 

Each child will have access to all nractice modules and be able to
 

review them at any time.
 

Original learning of practice module proce('ures probatly still should
 

be assiste! by a cassette which the children follow while going
 

through the module. They should also be encouraged to ask anyone in the
 

learning center (including classmates) if they are unsure how to
 

proceed. 
At the time of maodule post-test and reme.iation (by tutors),
 

the tutors should be instructed to make sure that each child has
 

"learned how to learn."
 



- 36 ­

rOnULE 5 (PART II) 

SELF-EVALUATION
 

AD
 

FEEDB3AC K 
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SELF-EVALUATION (PART II ... A, 3, C) 

A. WTat does "Learning how to Learn" rcan? 

B. The first suggestion for improving child-ren understanding of
 

instruction for use of modules vas to ad one more cassette
 

player for each 200 students. !,.Nat was the second suggestion?
 

C. !.hy were practice modules suggested?
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FEEDVACK (PAflT II ... A, (3, C) 

A. 	 "Learning how to [earn" means the learning of students hcw to use 

IMPACT modules for learning. "iodule instruction is new an 

students need to know Low test to use modules. 

The second suggestion was to standardize formats of modules 

and to have only 20 - 30 types of modules. 

C. 	Practice modules were suggested so that students would have
 

practic. with the format of the instructional moeule before using
 

it. It was also suggested that practice modules te Lentified with
 

pictures and that the same pictures would appear on every
 

instructional mcdule of the same type.
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A DESCRIPTION OF PROJECT IMPACT (PAinT III)
 

A !Vorking Paper on "Evaluaticn and P.emediation for 100 per cent !Iastery"
 

A key concept of Project IMPACT learning is that all chiliren will
 

reach 100 per cent achievement. Learning is modular, ungraded and
 

and each child will achieve !ill the objectives of a
self-paced, 

another mo'ule. This level of
given moduie before going on tc 


achievement may seem unnecessarily severe on the surface, but since
 

much learning is sequential -he effects of less than 100 per cent
 

achievement can be magnified cver time because a child may not have
 

the prerequisite knowledge necessary to successfully learn later modules.
 

demanding on achievement
Traditional methods of teaching are not so 


levels because of the flexibility provid&eO by the teacher. A child
 

who is unprepared for a given lesson (does not have the prererquisite
 

knowledge) can usually Le given individual help by tl'o teacher at
 

any time during a class. The IIPACT system, however, tynically does not
 

allow the flexibility irovided by a classroom teacher, and children 

should'possess prerequisite knowledge and skills before they 

undertake a given module. 

Although severe, this insistance on 100 per cent mastery is a
 

blessing in disguise because overall achievement levuls of IMPACT
 

students, almost by definition, should exceed those of students in
 

The topic of this paper, ',Evaluationa traditional school system. 


and Remeediationi", describes the process by which mastery is to be
 

achieved.
 

There are three evaluation an! remediation )rocesses: (1) Self-


Evaluation and Self-Remediation, (2) Tutorial-Evaluation and
 

Tutorial-Remediation ane (3) Teacher-Evaluation and Teacher-


Remediation.
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1. 	Self-Evaluation and Self-Remedeiati1n
 

Self-Instructional modules can take many forms, e.g.
 

... 	 progrxmred texts 

... work books
 

... 	 flash cards 

... instructions for group activities
 

... instructions for applied skills learning
 

... etc.
 

But, whatever forms modules may take, they have common characteristics:
 

a. 	Pequires at least three hours to complete*.
 

b. 	 Contains " ,unks" or units of learning, each of which 

requires no more than 30 minutes to one hour to complete. 

c. 	Gives the puricse (reason for learning) for the overall
 

module and for each 'chunk" within the module. 

J. 	Gives explicit instructions (how to learn) for both the
 

overall module and the chunks.
 

e. 	Presents explicit objectives (what is to be learned) at both
 

modular and chunk levels.
 

f. 	Intersperses the learning experience with frequent opportunities
 

for 	student response and feedback. 

g. 	 Summarizes (at both chunk and module levels) the most
 

important things that have been learned -- insuring that
 

these are consistent with the stated objectives.
 

* A necessary requirement of the instructional management system 

for high student-teacher ratios. 



h. 	At beth chunk an-' module levels, gives a very com,rehensive 

post-test, follower' -y a presentation of correct responses, 

followe,! by instructions by whic', a student improve hi,can 

understandin/skills whic'. wore shown inadequc.te in the 
pcst-tost. It is this 	-ortion of the nod'ule that is described 

as Self-Evaluation and Self-Femediaticn.
 

The 	 forms that self-remcdiation can take may vary. 

(1) A student may be reforre, to specific pages in a module 

for relearning. 

(2) 	An explanation of why a given response is 
more
 

appropriate may ')o given with the response.
 

(3) A student may be told to ask a peer's cr older student's
 

help.
 

(4) 	A student may be directe:! to go to the learning center 

and ask one of the tutors (older students who devote 
one hour each day to tutorial activities). Tutors, 

however, usually are only available in after-school hours 

and may not be assessible at the dime a student 

requires help. 

(5) 	Rarely, the student may be toll to go tc the teacher
 
("Instructional Sulervisor") who is in the learning
 

center throughout the (lay.
 

The above possible types of remediation are at both the chunk and
 
module levels of instruction and 'robably will 
come close to insuring
 

mastery. A more-formal evaluation and remediation is given by the
 

tutor at the module level (below).
 

http:inadequc.te
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2. Tutorial-Evaluation and Tutorial-Remediation
 

Tutors are older students whc have been trained to administer 

formal modular post-tests, to score them and to romediate as
 

necessary. In addition to being trainel and to being supervised 

by the Instructional Supervisor, the tutors are provided wit'h
 

explicit instructions (guides) on how to score post-test
 

exercises and how to assist a student in the remediation of those
 

things inadequately learned.
 

Three notes:
 

(1) 	We anticipate a student-tutor ratio of some 5:1. Since
 

each student will be available only one hour each day, the
 

average daily contact (on a one-to-one basis) with a student
 

is only 12 minutes. This limited time is the primary
 

reason why the tutor works at the moulc level and why
 

each module is at least three hours in length. Thus, a 

student would te expected to complete a module ger day and 

to go to his tutor daily. (Students wh,. progress at a 

faster pace will be encouraged to do so; they will be given a 

module in a different subject matter which they can work on 

while waiting for his sche:luled tutorial time for taking 

the post-test on the norule proviously comjlted. 

(2) 	 The basic IMPACT concept of childr, studyinr on their own 

(possibly at home) and going to the house of his tutor (a 

neighboring older student) remains a possibility, but more
 

likely students will stud:y at the learning center (one big 

study hall) unless required to be home or away, and tutors
 

all will report for one hour after school hours to the
 

learning center where they can share tutorial and learning
 

center responsibilities, insuring that a tutor is always
 

available when a student is ready for module-level
 

evaluation an remediation.
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(At this juncture, we have only referred to tutors who
 

are in post-primary school. At another time we will
 

consider older primary school students as tutors or
 

programmed teachers for younger child.ren. n this case
 

the one-hour-after-school ule neoa not apply; they could 

be scheduled throughout the day.)
 

Centralizing all activities at the Learning Centre should
 

help the management system as rim by the Instructional
 

Supervisor r..
good deal.
 

(3) This paper is concerned with means for achieving mastery. 

The self-instructional process described earlier will, in
 

itself, come close to insuring mastery. In add'tion,
 

modules will be evaluated and Tevised throughout the IMPACT
 

experiment so that they wil eventually provide even more
 

effective instruction. In the early going, students may
 

go to tutors unprepared to take post-tests because they 

have hurried through their modules. The tutorial remediation 

process described below should, by its demands on students, 

tend to encourage them to be sure of their own mastery 

before going to their tutors. 

Tutors will have three general avenues icr -,edatir;, c.epending 

upon the level of mastery a child exhibits on his module post-test. 

Although we should expect that students will ,.. no less than 80 

per cent mastery once they have been through the self-instructional 

process, tutorial procedures for les's than that level will be made explicit. 

In general:
 

If post-test mastery exceeds 70 per cent, '.he tutor (following
 

his guile for the module under ccnsideration) remediates on a
 

one-to-one tutorial basis helping his student relearn those
 



instructional portions for which his knowledge/skill was shown 
to be inaiequate on the post-test. Ty',ically his guide would 
instruct him to go over and explain those s-)ecific portions cf 
the module not well un.erstoo( ,. Once he is cony. ced that the 
student understands a reme.liatect portion, he would present the 
student with a supplementary post-test exercise (often asking a 
verbal question) to insure himself that mastery is achieved.
 
By remediating, portion by portion, 
a 190 per cent level of
 
mastery would thus be achieved. (Hodule mastery 
would then be 
reported to the learning center so 
that the stu lent can
 

undertake a subsequent module.)
 

If post-test mastery falls between 50 and 7 0 
per cent, the tutor 
(following his guide for the module under consideration) would 
not remediate on a one-to-one tutorial basis because it would be
 
to time-consuming .
 Rather, he would assign specific portions of 
the module to he thoroughly reviewed' !i.y the student by himself.
 
However, the tutor would explain how to do each of the assigned
 
portions because we now suspect that many willerrors arise from 
improperly understood procedural instructions. The student would 
return to the tutor (probably the next day), would thetake same 
post-test again and would be remediate,.! on specific items as
 

above.
 

If post-test mastery falls below50 per cent, the tutor would
 
require the student to 
repeat the complete module. 
He would,
 
however, explain how to do the module, ask the student about
 
difficulties and try to overcome them. 
On repeating the complete
 
module, the student would be required to reoeat the post-test
 
and to follow the rer.erliation procedures outlined above. 
In the same way that "chunks?' are combined into mcdules, modules 
are put together as 1"blocks". A block contains approximately
 
five modules of instruction plus a short review moule of all
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We feel that periodic

essential learming within the bloc'-'. 


review of this nature is hiEhly important 
for retention. The
 

review module is treated like th ,other modules in that the tutor
 

)y appropriate r>mediation.
administers a post test fcllo:,."l 


A further ?ost test for the com-lete b)lock is given under the
 

direct supervisicn of the Instructional Sumrervisor 
in the
 

This block post test is comprehensive, covering
Learning Center. 


loarninQ contained in the modules making un 
the
 

all essential 


some one to two months of learning of a
 block. It represents 

And it is here that
 

given subject under the traditional system. 


the final evaluation and remediation takes 
place which insures
 

3ecause it is administered! undler the
 
100 per cent mastery. 


calling

direct supervision of the Instructional Supervisor, 

we are 


Teacher-evaluation an2 Teacher-remediation.
it for convenience: 


3. Teacher-Evaluation and Teacher-P.emeliation
 

The Instructional Supervisor is rcsXrnsible for 
some 200 students.
 

Assuming that she works 360 minutes (6 hours) per day and that
 

one-third her time is given over to supervision 
and management
 

rather than to instruction/remediation, she will 
have 2/3 time
 

x 360 min. x 5 days minutes availale per student 
per week:
 

200 students
 

(Not much time for instruction).
some 6 minutes per student. 


We should also assume that each student will complete 
one block
 

per week and that the instructional Supervisors will 
be responsible
 

for block post-test (evaluation) and re-instruction (remediation)
 

If we further assume that older students are
for the block. 


assigned to the Learning Center as both tutors and 
aides, many
 

can be carried out !,y them:
 o.f the block post-test duties 


Administration and scoring of block post-tests and 
giving
 

remediation as directed by the Instructional Supervisor.
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Note: The block post-test is the "final examination." It is the
 
main means provided the Instructional Supervisor to monitor the
 

progress of students (and the effectiveness of particular tutors). 

When we get some sort of contingency management system operating 

for tutors, it also will be the main criteria for tutor evaluation/ 

reward. 

We would expect that after the earlier instruction, review and
 

evaluation/remediaticn at the many levels that there would be
 

little call for remed.iation at the block level. Some children
 

undoubtedly will require no remediation at all, and the 

Instructional Supervisor need only allow a small portion of her
 

"six minutes" to giving congratulations and social rewards
 

(such as making the child's progress to all in the Learning Center).
 

Thus, more time will be available for students in more need of
 

remediation.
 

Having checked post-test results and (again followinF an explicit 

guide prcvided her) the Instructional Superviscr will have a number 

of remediation avenues open to her. Should a chilr] fail on very few 

exercises, she should take her time to hel-p them (again giving 

alternative post-test exercises to insure that mastery has been 

achieved). If a greater level of failure is evidenceO she would turn 

the student over to one of the Center AiO.es for one-to-one remediation 

(usin.g an explicit guile), but once the aide is convince-! that mastery 

is achieved, it would be the Instructional Su!.ervisor's responsibility 

to verify mastery. 

WE ARE CONVINCED THAT 100 PER CENT MASTERY CAN BE ACHIEVED BY ALL 

STUDENTS IN PROJECT IMPACT. 
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MODULE 5 (PART III) 

SELF-EVALUATION
 

AND 

FEEDACK
 



SELF-EVALUATION (PART III 
... A, 3)
 

A. !'yis 100 per cent mastery so important to the !"PACT system?
 

B. What are 
the three processes of evaluation and remeriation and
 

how are they done?
 

1.
 

2. 

3. 
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FEEDBI.CK (PART III ... A, 3) 

A. 	IMPACT does not have The flexibility that the traditional classroom
 

teacher has to help ,:hildren iin the class who hai. not understand
 

the previous lesson. A teacher can take time out to explain
 

something to individual children.
 

IMPACT must make sure that each child can achieve the objectives
 

of each module before going on to the next module.
 

B. 	The three processes of evaluaticn and remediation are:
 

1. 	Self-evaluation and self-remediation, It is cdone by the
 

student himself as part of the module. He answers questions
 

or performs other exercises and then checks his answers
 

against a feedback (much as you are doing here). The 

fcedback also explains the correct answers and directs the
 

student to particular parts of the module in case he needs 

to study those parts again.
 

2. 	Tutorial-evaluation an- tutorial-remediation. It is done 

by an older student acting as a tutor. The older student 

gives the niiodule post-test, checks the answer5 and helps the 

student understand those parts -)F t!i, rrdule with which he 

had difficulty. 

3. 	 Teacher-evaluation and teacher-renecliation. It is done by 

the teacher (or by ai:!es anJ older students under the 

direction of the teacher). (FLemember that the "teacher" is 

now called an "Instructional Supervisor".) This evaluation/
 

remediation is done after a student has completed 4-5 modules
 

(plus a review module) that make up a "'lock". A 

comprehensive post test is given which covers all the modules
 

in a block. Children are then helped (remediated) with those
 

parts of the 7lock that they have had difficulty with.
 

http:FEEDBI.CK
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POST MODULE PPACTICUM 

IMPACT is a very innovative approach to mass primary education that 

is only now being tried cut in rural villages of two bEA-O countries. 

It will be some 3-5 years before the complete system can be developed 

and tried out. 

The Research Staff of INNOTECH requests your help. The Staff is
 

attempting to look ahead and anticipate possible problems with the
 

system ... and to plan ways to overcome these problems in advance.
 

We request each country group to give serious consideration to
 

specific problems that might arise should the system be introduced
 

into your country. We would like you, therefore,te meet with the
 

colleagues from your own country and to prepare a short (2-4 pages)
 

report on "Potential Problems and Suggested Solutions for the
 

Adaptation of IMPACT to (your country).' Limit yourselves to the
 

4 or S most serious ;roblems. Solutions may be ways to change the
 

piesent system or the thinking of your countrymen, on ways to change
 

some aspects of IMPACT so that it will work better in ycur country,
 

etc.
 

Good Luck and Thank You!
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MODULE 6
 

PModules 5, 6 and 7 represent innovations
 
which depart from our traditional systems
 
of primary/elementary education. All
 
three are now being tried in SEAMEO
 
countries,
 

Only about one-half of the children in 
this Region are able tc complete a 
primary education. Most SEAMEO countries 
do not have enough money to solve the 
problem by incr:.asing the number of 
schools, teachers, text books, etc... 
all of which are required by traditional 
educational systems. By far the highest 
cost of edfucation is that of teachers; 
some 80-90 percent of education costs 
can be considered teacher costs ... their 
training1. housing, transportation, 
salaries, retirementd' etdi All three 
innovations represented in Modules 5, 6 
and 7 therefore, are directed toWard 
making teachers respcnsible for the
 
education of a much larger number of
 
students than they presently are able
 
tc do. However, all three also are
 
dedicated to providing a quality
 
education
 



OBJECTIVES 


CORE 

INSTRUCTIONAL 

ACTIVITIES 
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You should understand the kIT system
 

and give serious consideration to its
 
use in your own country in order to
 

be able to:
 

(1) Anticipate potential problems of
 

RIT if it were to be used in your
 

own country, and
 

(2) suggested ways the system might
 

be changed for use in your country
 

or suggest ways that the potential
 
problems could be overcome.
 

As you read the description of the
 
system, make notes to help you in
 
your POST MODULE PRACTICUM. Look now
 
at what will be asked of you as part
 

of your PRACTICUM.
 

There will be several sets of SELF-

EVALUATION & FEEDBACK in the module
 
to help you to be sure that you
 

understand the important points of
 
the RIT system. Answer the SELF-


EVALUATION questions before looking
 

at the FEEDBACK. Then compare your
 

answers with those given as FEEDBACK.
 

GOOD LUCK
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A DESCRIPTION OF PROJSCT RIT (PART I)
 

Traditional methods of instruction are notoriously
 
inefficient in every country. Teachers and students
 
spend an inordinate amount of time on unessential
 
activities. There are several different types of
 
inefficient practices which can be seen in most
 
schools, One of the most obvious and probably the
 
easiest to deal with, is to spend time in clearly
 
non-instructional activities, such as 
record keeping,
 
announcements and discipline. The performance of
 
many of these tasks by trained teachers is as
 
inefficient as trained doctors making the beds of
 
their patients in hospitals. Another type of
 
inefficiency exists in those instances in which the
 
teachers spoon feed the students information which
 
they could be obtaining by themselves. There are
 
many learning tasks which could be performed by the
 
students without the ever present guidance of the
 
teachers, In many instances it would be better for
 
the students to perform these tasks with as little
 
guidance from the teachers as possible in order for
 
the students to develop their independent le'rning
 
skills as much as possible. There are many -. actice,
 
memorization, and application activities which do
 
not require the constant presence and guidance of the
 
teachers. In addition to the inefficient practices
 
of having teachers perform non-instructional activities
 
and teacher directed instruction tasks which would be
 
better performed by the students as self-instructional
 
tasks, there is the use of instructional approaches
 
in which many of the youngsters do not learn the
 
material being taught, and those who do take longer
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than is necessary. Teaching which does not result in
 
learning is perhaps the greatest inefficiency of all.
 
When students take longer to learn what they need to,
 
a good deal of the instruction they are receiving is
 
also not resulting in learning. This instruction can
 
be made more efficient, (and more effective) through
 
appropriate design of the instructional programme.
 

Project RIT (meaning Red'ced instructional Time) is
 
trying to help the present schools and teachers
 
increase the efficiency of theix instruction. The
 
research is being conducted in Vietnam and devoted
 
to trying to find ways of (1) decreasing the amount
 
of time students take to learn and (2) decreasing
 
the amount of time that teachers need to spend with
 
their students. All of this research is being
 
conducted in the existing school settings, It is
 
not being extended to non-school learning (mobilization
 
of community resources, cross age-tutors, programmed
 
teachers, etca). Project IMPACT is currently developing
 
these approaches, Project IMPACT is exploring a number
 
of non-school approaches and is moving away from
 
traditional school schedules, approaches and traditions.
 
Project RIT, however is concentrating more directly on
 
means for improving the instructional processes in
 
traditional school settings in an effozt tc enable more
 
children to benefit from present school facilities and
 

personnel.
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A Summary of RIT
 

The 	overall purpose of RIT is to increase the efficienc
 
of present school personnel and facilities so that an
 
increased number of children can make use of them. 
 In
 
order to accompli.sh this we -ire using principles of
 
effective learning to increase student learning rates
 
and achievement and modify the instructional process
 
in order to reduce student/teacher interaction time.
 

,e. 	 Increase student learning rateso Students will
 
acquire skills and knowledge in less -time than
 
they are now taking, This may mean that a student
 
who now takes 30 minutes to memorize a set of 
history facts may increase his learning rate so 
that :e is able to do the same thing in only 15 
minutes or a student taking five hours to learn
 
how to use an addition algorithm may be able to
 
decrease this time to three or four hours,
 

s.- Reduce the amount of time that students and
 
teachers interact, At the present time teachers
 
spend approximately four hours per day with their
 
students. We intend to redvce this tim,, as much
 
as possible without increasino the total number
 
of hours that a student spends in learning (in

school plus out-of-school time). In other words
 
the total learning time a student is now using
 
will not increase but the amount of time that he
 
spends with a teacher will decrease,
 

http:accompli.sh
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We believe that it willbe ;;osAi' . 7,-i,the near future 
to decrease the ir S'cuient toboth time a takes learn 
a given amount of materila., and the amount of time needed 
to be spent with a teache" 

In a traditional setting, the amount of time which a
 
student spend learning a lesson is a combination of 
the time he spends in clacs with his teacher plus the 
amount of time which he spends doing his homeworko 
The student/teacher interaction is the amount of time 
that a teacher spend. in c.las wit.h her students. RIT 
is trying to reduce both the teacher time and the 
student learning :.ilc,as iiitrated below 

T,,c-- ed Red.aced 
)earnirii Teacher Overall 

No;; Time Time RIT 
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" TT
 

E. E A 

Time Spent 
C 
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,
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Amount ' 
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Some explanations:
 

.,. 	 suppose that learning now requires 30 minutes in
 
class (teacher time) and 15 minutes of home work
 
(self time) in order to learn one unit (amount
 
learned), and
 

suppose that through reduced learning time, the
 
same amounts of time can be used to double the
 
amount learned (i.e. 30 minutes in class and 15
 
minutes of home work allows students to learn
 
two units rather than the present one unit), and
 

... suppose that learning, through reduced teacher
 
time, will require only 15 minutes in class
 
(teacher time) and 30 minutes of self study in
 
order to learn one unit.
 

,,, suppose that overall RIT procedures can be developed
 
that would both reduce student-teacher interaction
 
and increasa learning rate.
 

These examples are intended as illustrations only. In
 
actual practice we may find some subjects in which we
 
are able to save more than 50% of the time while in
 
other subjects we may find that we can save less than
 
50%, The actual savings which we will be able to
 
make can only be determined after we try out the new
 
instructional materials and approaches*
 



MODULE 6 (PART I) 

SELF - EVALUATION 

AND 

FEEDBACK 
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_ _ SELF-EVALUATION (PART I) ,, 

A. 	 Why is Project RIT trying to reduce per pupil cost? 

B# 	Project RIT is trying to reduce two kinds of instructional
 
times What are the two kinds of instructional time?
 

W.
 

2.
 

C. 	What is the main difference between IN.?ACT and RIT? 
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....___ i DBACK (PA2T I) 

A. 	 RIT is trying to reduce per pupil cost because 

.o. 	one-half the children in our Rqegion cannot
 
complete a primary education
 

there is not enough money available to simply
 
expand the traditional system (more schools,
 
teachers, etc.).
 

B. 	The two kinds cf instructional time that Project
 
RIT is trying to reduce are:
 

1. 	reduced leaining time of students
 

2. 	reduced teacher time spent with students.
 

C. 	The main difference between IMFACT and.RIT is that
 

RIT is trying to make present schocl facilities
 
and. personnel (teachers) able to educate a
 
large.- number of children, whereas,
 

..o IMPACT uses a Community Learning Center rather
 
than a school and uses many learning resources
 
such as parents, community members, older
 
students, etc.
 

RIT is trying to make traditional schools more
 
efficient, an," IMPACT has taken learning out of
 
the schoolse
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A DESCRIPTION OF PROJECT RIT (PART II)
 

Effective learning is necessary fcr efficient' learning
 

In developing instructional procedures tc reduce
 
learning time, it is first necessary to be sure
 
that the children will indeed learn, that is they
 
will achieve the appropriate learning objectives.
 
Achieving the objectives alone hcwever, is not 
a
 
guarantee cf efficiency. But it is necessary for
 
efficiency and in many cases, it 
leads directly to
 
more efficient learning. The INNOTECH staff,
 
therefore, has compiled a set of learning principles
 
which are being applied in the development of RIT
 
learning materials and procedures. (NOTE: YOU DO
 
NOT NEED TO M-:MORIZE THESE PRINCIPLES).
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PRINCIPLES OF :OFCTIV2 1L2KANING 

CLSAR STATEMENT OF OBJECTIVES. 3eforc trying to
 

teach anyone anything it is ieccssary to state the
 

objectives of the instruction! The objectives
 

should be stated in a way which allows them to be
 

measured. They should deal with tangible,
 

observable behaviors or products of the learners.
 

CLEAR. I2ECTIONS ABOUT HOW, TQPLAN. Information 

should be given to the student which tells him how 

to acquire the skills or informaticn that he is 

trying to learn. These may give him irections 

about the best way to memorize some materials,
 

practice an arithmetic skill, apply an algorithm,
 

or any of the many other behaviors which will be
 

expected cf him. Instead of simply giving the
 

student materials and telling him to 'learn' them
 

he should be told some of the ways tc study or
 

practice the materials.
 

WHiT P,3.AFORMANC3 IS 3XPECT3D OF THS STJDANTS. The 
students should be told what bchavicrs or products 
will be expected of them as a result of going 
thrcugh the lessons. This may be presented to the
 
students in the form of questions which they will
 
be expected to answer, problems they will have to
 
solve, discriminations or generalizations they will
 
have to make, etc. The point is that the sutdents
 
should know what will be expected cf them after
 
they complete the lessons.
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U.. AN OV'ikVIW OF WHAT IS TC BE L-/.ii[lDO Let the 
students know what the 
general contzent of the 
lesson will be. 
 This allows the students tc see 
the forest before they begin to exarine each of
the different kinds of trees. Telling the students 
what perfcrmarcL'-n will be expectK. of them is like 
telling sccone the destinaticn cf a trip. Telling
the students the overview is lik- telling someone
 
how 	 they are going to get to the destination and 
what they can expect tc see along the way.
 

*.. 	 OPTIMUM SIZED L3ARNING TASKS. The tasks which the 
students are asked to perform shculcd be designed
in small enough steps frr then tc progress from 
one 	 behavior to another as smcoth.y as possible.
If the steps are too 
large many cf the students
 
will nct gain the skills, whereas they coulC have
 
had the steps been smaller.
 

PERIODIC2.VI-I, S7-iL-EVAfLUi.TICH, CO."ECTION, iND 
?EM:EjI4TION. At various points in the lessons the
students shculd be some c-7given -ev:ewwhat they
have been dcing. Without this it beccmes very easy
tc lose whatever skills or infcrmaticn have been
 
learned. They should_" be allowed tc 
evnluatc what
 
they have been 
learning° It is i;iportant for an
 
individual tc see the progress he 
is maling. In
 
order to self-evaluate,feedback must bc provided
to the students which allows thc;-utc see the 
correct performances or products they are working

on and then compare what they have dcne with the 
f eetback. Cnce isthis clone the s:tudents should 
correct any errors they may have ma:.adc. it has
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been shown that stud'ents who correct their errors 
perform significantly better than students who 
see the ccrrect answers but dc not correct their 
errcrs. If C student is not making progress he 
will need scme additicnal help. Px -visicns should 

be made fcr some types of remedial help from tutors, 
review of the same materials cr the use cf alternative
 
approaches,
 

,,, 	 ACTIV21 L3NINGe The students should be dcing 
something which is necessary fcr the learning. 
This is different from the passive role which is 
assigned to rany students now. Instead of spending 
a lot cf time listening to or watching the teacher 

dcing something, the students shculd be directly 
invclved in learning activities themselves. What
 
is important is what the student fdces rather than 
what is dcne to the stu-'ent, 

,,, 	 STIT IM.PENT OF WHY TH3S STUDENTS f? L~LRNING TH2 
SKILLS OR INFORvIATION. The stuclents should know 
the purposes cf their efforts. Thesz shculd be 
related tc the possible applicaticns of what they 
are learning, to further learning an,- tc real life 
situations.
 

*., APPLICATION 02 US2 OF WHA'T IS LZAR.i!,D, The students 
shouldf be given the opportunity cc practice what they 
have learned. It is the practice which allows the 
students to both §evelop and maintain the skill 
they have learned. 
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INTRINSIC OR? JXTRINSIC MOTIVATIO (INCaNTrvas) 
TIED TO SPECIFIC ACCOMPLISHMENTS On TH, LaRPR}, 
Desirable ccnsequences should be prcvided for 
performed learning tasks. These can be information
 
given tc the student cn the success of his behaviors
 
or incentives which the students can earn by correct
 
performance. For some students the intrinsic rewards
 
produce a great deal of motivaticn, Many other
 
students hcwever may require extrinsic rewards cr
 
incentives in crder to become mctivated. As long
 
as the incentives used are in no way harmful to the
 
students 9 bcth intrinsic and extrinsic incentives
 
should be used.
 

,. 	 TEACH OTHERS WHAT HAS BEE-! LEI2/NED* One of the best 
ways to learn something is to teach it* Students 
shculd be given the opportunity of teaching other 
students scme of the things which they have learned,
 
The cther students can be younger or of the same age.
 

... 	 TRANSLATION OF WHAT HAS BEEN L3I4N3D INTO A NEW 
CONTEXT. This allows the students tc generalize 
what they have learned. There is a Canger that 
the students will only be able tc use a skill in 
a limited number cf situations if they are not 
given a chancc to use it in a variety cf ccntexts. 

,, 	 USE OF CLEA2, SIMPLE LANGUAGe. When instructions 
are given tc the students the writers shculd not 
try tc impress the stuCents with their erudition 
but should make sure that the language is simple 
and clear encugh for the students tc fcLlcw the 
directicns. If the students cannot fcllcw them 
the directicns should be rewritten before accusing 
the students of being dummies. 
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WITH BOTH THIS L.UQFUING TASKS AND 
01,. 	 USE OF VARIZTY 

Variety will generate bcth
TH. INCENTIVES. 
just as surely as aenthusiasm and motivation 

f it will create boredom and disinterest.
lack 

The perfect teaching procedures dc not exist 

any
 

more than the perfect incentives exist. It is
 

therefore a good and safe idea to introduce 
a
 

a
variety of teaching procedures as well as 


variety of incentives6
 

Students should
 ,., 	 INTZRACTION WITH OTHER STUDENTS. 

interact with each other in both small and 
large 

groups. The interaction can be through games,
 

exchange of ideas, helping sessions, critique
 

sessions, joint projects, etc,
 

DI.FiENC S. This ,, k4CPQMMCD4TION OF INDIVIDUAL 

can be adccmplished most effectively through 
the
 

use cf self-instructional materials which are
 
If stuients are not

used on an individual basis. 
rates the slower
allowed tc progress at their own 

ones will not master the skills and the fast 
ones 

will get bored. 

,,, 	 USE WELL OCGh1IZED LESSONS, The lesson plans which 

are used should describe both student and teacher 

activities rather than just indicating the content 

which is to be covered. 
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USE OF TH-z PINCIPL OF "LEAN ?20GRZJ'IMING". We
should net take the time to teach thinas that the
 
students have already learned. 
If they know the
 
infcrmiaticn cr have mastered, anf. maintained the 
skill, dcntt teach it again. 
 The fairly obvious
 
way to accomplish "lean programming" is to test

the students before you teach the materials. If
 
they demonstrate their knowledge cr 
skills -­
dont teach the lessons again. 

This list is not all inclusive but we feel that it
 
dces represent most of the 
key eleents of effective
 
teaching and learning.
 

How are there principles being used in RIT? 
 First,
 
any given segment of the curriculum is examined
 
carefully in terms of how it might be improved by
applying the above principles. Second, once ideas
 
for such improvement 
are derived, the staff determines
 
how they might be best applied to speed up the time

it takes a child to learn. Finally, the staff examiner

the procedures as closely as possible to identify ways

in which the necessary learning can take place with a
 
minimum of teacher involvement.
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RIT CAN RESULT IN NaW SCH3DULZS TO P-1RMIT MORE CHILDREN 

TO ATTEND SCHOOL 

The possible outcomes of more effective/efficient
 
learning lie in the rescheduling of classes. There
 

are, of course, many different schedules which may
 

be able to take advantage of more efficient learning.
 

Students may go to school for three years instead of
 

five years; they may attend school foz two hours per
 

day instead of four; they may attend school three
 

days a week instead of six; or go to school six months
 

instead of ten; or any number of other combinations
 
which may result once we are able to reduce the amount
 

of time needed to educate younsters. The particular
 
schedules which may be used will depend largely upon
 
the particular circumstances, traditions and cultures
 

(both national and local) in which the new instructional
 
programs are to be accepted.
 

On the following pages is a make-believe "newspaper
 
clipping" about only one of possible RIP schedules
 

... the reduction of school time to two hours per day.
 

When you read this article remember that RJT is not
 

yet in the schools. &lso please remember that there
 

are many different kinds of school schedules which
 

may be possible under RIT.
 



- i9 -

Newspaper Clipping 

Dateline: Today
 

This reporter had a dream same time ago about
 
a new system of primary education called
 
Project IMP CT. Many of my readers will
 
recall my reported conversations with a
 
youngster named Moa Lia and with h.s parents,

community members and educators. That report,
 
dated January 180, may become more than a 
dream because Froject IMPACT is no, being
 
implemented in two rural settings in S3WAa3
 
countriss.
 

Last night I had another dream *.. rather 
two dreams ... about Moa Lia's sister and 
brother. Again the date was January 1"'80, 
but this time each of the children I talked
 
to was taking part a different kind of 
primary education. 
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MY ITI.7ST D.iZA. (Projcct RIT) 
Sealand, January 1980 

Her 	namce wz.s Oum 'San. She was the bright­
eyed sist,-" of Moa Lia, the young boy I 
had interviewed before about P-oject IFACT.
 
Oum Sam was ten years old and obviously was
 
cxited to have the chance to tell me about
 
her education.
 

Qt 	 Oum Sam, just last year your village
 
changed from traditional primary
 
schooling to a new way to learn called 
Project RIT. By looking at your bright 
eyes, I can tell that you lik.e the new 
way. Can you tell me soimthing about it? 

OUM SfJ4: Well, for one thing I donL'have
 
to sit in class all the tire and listen
 
to a teacher explain things I already
 
know.
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TEACH3771: 	 Oum Sam is one of our brightest 
students. I could tel! that she 
was terribly bored with class when 
1 had to take time to explain 
things to 	sone of the less-able 
studcnt s, 

: ontt you have classes any m-cre? 

OUM SA4: 	 Yes, we still have classes, but 
I now go to class only two hours 
a day instead, of four. 

TSACH.:_ : 	Froject RIT stands for Ieduccd 
Instructional Time. W- have been 
able to reduce the amount of 
classroom time to one-half of 
what it used tc be. 

:.. What is the advantage of cutting 
classroom time in half?
 



ThACHi-iT,: The vrain advantage is tchat ! now am 
children.
able to teach twice as rnany 

Befcre, only half the chiden in 

this village could gc to prinary
 
find
school because we could net 


places for everyone. Ncw, all the
 

can have a chance for a
children 

primary cducation.
 

Q: Ccrtainly with only cnz-hailf as much 

tire spent in class, the children 

cannot learn as much.
 

TaACHER: The beauty of RIT is that thc
 

children actua'lly are learning more.
 

At first I was ashamed, as a teacher,
 

tc admit that the quKLity of education
 
I now
was actually better in R T. 

now ; uch betterrealize that I am 

ccncent-ate
tzacher because I can 


mcre on the things a t--acher does
 

best.
 

are 	the things that a t-eacher
Q: 	 What 

does best?
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TEACH'R: ceachers ar, most neccssary to
 
provide students with
 

guidance, support and 
encouragement 

*oq managcmcnt cf educaticnal 
expericnce s 

@as enrichrent 

Goo evaluation 

o00 remndiation 

see Yzpcrting and rewarding 
progress 

*so interaction with parcnts 
and community. 

Under RIT, we actually have mcre
 
time to givc this kind of supports
 

OUM SIM: 	 And I don't have tc sit in class 
all day copying down things from 
the blackboard. 
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4: 	 Perhaps I ain too cl(J fashicnced, but 

I can't understandf hcw Oui 3ii,and 
h2r schoolmates learn their i--sscns. 

T EACH.R: 	 Most of tho l,-arning taikcs placc in 
m;y absoncci Th Community has built 
a a sheltcir wi'th chairs, tables, 

blackboards an- novablc-wall dividcrs. 
Much of th lc-arning "t.,k-- pKaco in 
this Study Hall with childtrzn taking 
Dart in a varicty of learning 
activitics which we call "ncn-tcacher 
instruct ion".
 

: .)czsn'lt thor,c have to be an adult 
in chargc?
 

MOTHS.:(: 	 I arn Oun Sam's mcthc.-:. '£h-re is
 

always onc teacher in cha.,:goe -f the 
study hall, but we ncthors also 
volunteer to help cut whon wt can. 

Q.: 	 Back tc what you called I"ncn-teacher 
instruction", dc you i,..an self­
instruction. 
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OUM Sinai ScmZ of our lesscns are self­

instiucticnal progra:-s that we 
usually werk cn by curselvcss
 
Scuctimes, however, nree ourth c-f 
cf us will wk.rk en a pr~gza1, 
tcgether ... helping 2ach cther 
tc- :akc sur., everybcy unc'rstancls. 
4,z als(- havc groups Puzzles an' 

,­prrblens in iathi-tics, an
scirctirncs one of us is chosen as 
"stu cnt leacler". A isris 
given a printced set of instructions 
by thE ts.acher which tell hil. 
exact ly what to d-,, So-c.tiies two 
cf us use n budIy-systcP. , usually 
using flip-caris, sc that W can 
ask each ether questions an,' 
correct etch others answ:'s. 

4: R!T ccrtainly Eikscuns aMce 
exciting way tc learn, but it 
wcul3 seel that a teacher c,,:ulC 
j.cse control of what is going cn. 

*3ditcrs ncto: One example of a -T self­

instructional cartccn is given en the next 
page. The fcIlowing page is an exanple 
of wbu7y..-.system flip-cards. 
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RIT/S/ II!1/12/3T
 

What are the three :arts of a plant he'w'? 

1, 

FBANCKOFC\PD 

stem lor Ltk 

FBACjK OF CARID 
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CH.32: 	 At first, there was a lot of confusion
 
on both my part and on the part of
 
the children, but what may now look
 
to you like confusion ... with
 
different children of different ages
 
in the study hall doing different 
things ... it is really more controlled
 
than before. I now can do some of 
the things that gives order and 
meaning to learning. 

For example, when Oum Sam told" you 
that she only attendez( class two
 
hours 	 a day, she was r:.ghto But 
she still spends four hours at
 
school. One-half of her time is
 
spent 	 in the study hall* 

Her four-hour school day is broken
 
down into 30 minute units. She
 
spends 30 minutes in class, then
 
30 minutes in the study hall, then 
30 minutes back in class ... 

alternating class tiri and study 
hall time throughout the "fay.
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In class, I am able to evaluate
 

what has been learneC. by way of flIT 

post-test of each lesson. I can 
then give special remedial help 

for those parts not iearnX very 
well. This regular zvaluation not 

only gives me much control over
 

learning; it also gives inc a
 
chance to give the praise an-. 
support ... which we feel! is so 
important to learning. Once the 

previous lesson is out of th: way,
 
I then give the new assignments,
 
explaining every step so that all
 

the children will know what to -o. 

Q: What Co you do while Cum Sam's 
class is in the study hall? 

TE1CHER: I conduct in-class sessions with
 
other stucfents. It is in this 
way that RIT has enabled this
 

village to double its primary 
school enrollment.
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PRENT: 	 We in the community are very 
grate~ful to SEiAMjO ant' to 

Project RIT. Nov all of our 

to completechildren are able 
a primary 	education.
 

learn. I 	hope
OUM SAM: 	 It's a fun way to 


that RIT will be in seconlfary
 
to go.school if I get a chance 

Note: The above represents the enc:Editors 
His second
of our1_ reporter's first dream. 


dream in Module 7, concerns Project ISOSA, 
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Participants who wish to know 
more about
 
Project RIT may ask to read a copy of the
 
latest progress report in the library.
 

You will also havc an opportunity later to 
talk with staff r.members of both RIT and 
IMPACT,
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1IACDUL2 5 (PZ2-T II) 

S]lL F -2V -LUL iOI'10I 

F31D3B&CK 
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___ 	 ,, SELF-WVALUATION (FAR T II) 

A.. 	 How can the use of the principles of effective 
learning help in RIT? 

B. 	 Why can the concepts of RIT be important to 
the S1- ]13O egion? 

C. 	 What do you consider to be th; three main 
things that an RIT teacher does in class? 

2.
 

3.
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D. 	Write a short description of another kind2
 

of school rescheduling that might be
 

possible under RIT.
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FEEDBACK (PA: T Ii) 

A. 	 3ffective learning is consi2erecd necZssary for 
efficient learning. (One of the greatest
 
inefficiencies occurs when stu:§cnts cannot
 
learn because the materials or procedures
 
are 	not :6esigne -t to be effective), 

B. 	 RIT can be important to the Region if it is 
truly successful in reducing instructional
 
time because it would then permit the
 
reschedulinq of primary schools to permit 
meany more students to enroll. 

It can also be important because it saves 
per pupil costs by allowing present schools 
and teachers to educate more children. 

C. 	The teacher
 

1. 	Evaluates (tests) how well the children
 
are learninq.
 

2. 	 Gives remedial help on those parts of a 
lesson not well-learned. 

3. 	Gives clezi instructions on how to learn
 
the next lesson.
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D. 	 You could describe a three-day school week, 
a five-month school year, a three-year 
primary school ... or whatcever schedule 
you think would be both possibic and
 
workable.
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POST MODULE PRL6CTICU4 

RIT is an innovative approach to mass primary 

education that is only now being dfeveloped-in 
Vietnam. It will be some 3-5 years before a 

complete system can be rievelopefl anr. triecl out& 

The .-,escarch Staff of INNOTSCH requests your 
help. The Staff is attempting to look aheaC
 
anc anticipate possible problems with the 
system ... ant' tc plan ways to overcome these 
problems in advance, 

We request each country group tc give scrious
 
considferaticn to specific problems that might 
arise shculd2 the system be introd'uced into 
your country. Je wcul, like you, thzrefcre, to 
meet with the colleagues from ycur own country 
an,. tc prepare a short (2-4 pages) repocrt on 
"Potential Problems and Suggested Solutions for 
the Adfaptation of RIT to (your country)". 
Limit yourselves to the 4 cr 5 most sezicus, 
problems. Solutions may be ways to change the 
present systei or the thinking of your countrymen, 
cn ways tc change some aspects of RIT sc that 
it will wcrk better in your country, etc. 
(Note: Select only one type of reschedulinQ for
 
your paper).
 

GOOD LUC!. AN\D THAINK YOU
 



SERIES 5
 

MODULa 7 

IN-SCHOOL OFF-SCHOOL fiFPFOCH 

!NNOTECH 

Adapte. frcm Original Material
 

by
 

Dr. Liceria Brilliantes Scriano
 

Directcr cf Fublic Schecls
 

Philippines
 



MODULa 7 

PREVIW 	 Mcculks 5, 5 and 7 i-ezcscn't innovations 
which de _art from cur tra"iticnal systems 
cf primary/eclmentary efucation. All 
thrcc are now being tried in S-AM4O 
countrics. 

Only about one-half oJf the children in 
this 3egicn ar- abl. t- ccrl7].ete a 
primary e'.ucati-:n. Mst c :flO 
ccuntzies A- not h vc .ncugh mcney to 
sovrv the inrrblcm by incre7asing the 
number cf schools, t7achcrs, text becks, 
etc... all -f which -re require' by 
t-raditional e :ucationa! systems. By 
far the hichest cost cf ed'ucaticn is 
that of teachers; scmr 3O-SO oercont 
cf education co.sts can be c,.nsi'crec' 
teacher costs .,. th-ir training, 
housing, transprtaticn, salaries, 
-etirement, etc. .ll -threeinncvations 
ropresenteK in M<.ules 5,6 an.1 7 
therefore, are directed tcward: raking 
teachers responsible for the eucaticn 
of a much larger nur.mber cf students 
than they Upresently are able to .. 
However, all three also are deicated'
 
tc provi..ing a quality educaticn.
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OBJj-CTI I 	 Ycu shoul' uncrstnn the ISCSA systcm 
an.I give scrirus cu-nsiO ticn to. its 
us, in your own country in crl'er to 

bl ablc tG: 

(1) Lnticipatu f.ctcntial preblers cf 

ISO31L if it wore to c: usc,' in 
ycur cwn country, -n-. 

(2) suggcst 	 ways th,- syst-l iight 
bc change' fer usL in ycur cuuntry 
cr suggest ways that th pctential 
pr,:blerns ccul" b ,,vcrccmc. 

CO211 lis you rca" thc 'cscrJti,.n -f the 
INST.-,UCTIONAL system, makc notes t, h,.!; you in 
_CrIVITI3S your POST MCDULE U-Ij..C-I,_OU. Leck ncw 

at what will be as-.,- of ycu as Part 
cj. your 7.YICTICUM. 

The.re will be sevcral seits rf 3£LF­
.:EVALUATION & F..ZDBA in the mc \ile 
tc help you tc bc sure that you 
uncerstand the impcrtant pcints of 
the ISCSi. systm i.nswc-r the SiLF­
:£VI.LU/.TIO1.T quest i(;ns bI ._ oking 
at the FCDIBACK. Then ccmp'are ycur 

answers with those given as FSDBI4 CK. 

GOOD LUCK L 
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MODUL,. 7
 

In recent years the community has emerge6 as the most
 
vibrant educative laboratory within the reach of every
 
learne:. It is the most promising medium for spanning
 
the gap between what the learner knows and what he does.
 

Optimum use of its resources offers a potent approach
 
to cutting down costs for primary education in developing
 
countries, where funds for education are scarce, and
 
to making education more relevant.
 

A community-based education broadens the concept of the
 
classroom to include the entire world cf thu learner. 
Such an expanded notion of the classroom eraSes the 
line which has been drawn between schooling and 
education and makes possible delivery of the kind of 
education demanded in a world under-going rapid change. 

Full exploitation of community resources in education 
requires the deinstitutionalization of the school to 
some extent. This process starts from the "breaking 
down of the school's walls" as the pcople in the 
community are drawn into the educational process. As 
the community is drawn to the school, the learners arc 
drawn out into the community., As a consequence, 
formal educational patterns begin to become more 
informal, and the institutionalized system soon gives 
way to a deinstitutionalized one. The school becomes 

more community centered, loses its zigif structures. 



Such a manner of partially deschooling educational
 

forestalls the 6islocation of the schocl and assures
 

ready acceptancc of the change by the community.
 

the school and the community
The integration c:." 


thus bcco,,es a painless proce.ss, w)hich should insure
 

its success4
 

A partially deinstitutionalized schoci makes it 

much more feasible to adapt individualized instruction
 

and to maximize the utilization of community resources, 

thereby assuring the bcst learning.
 

Maximum use of human and material community rcsources 

may be both the goal and the result off a restructured 

curriculum. It 6_mands more r.-=levant matrials of 

°The rzstructuredinstruction than ordinarily r.quir(d. 


curriculum should r,flcct the relationship bztween
 

in-school and out-of-school reality and conside.r
 

individual growth in the context of the values
 

cherished by th.n society -- values which equip the 

learner not only for coping with -th: norms of society 

but also for altcring them when there is nc-cssity 

for it.
 

The expansion of the classroom to include the community
 

and its resources has certain implications for the
 

she -Imb.aces a commiunity­teacher.. HG rols changes as 

as a teacher must change.
based education. Her behaviors 


http:proce.ss


Since there are few textbooks which adequately treat
 
all aspects of the coimrunity, the teacher must develop
 
competence in exploiting the community resources as
 

a given of knowlecd.ge and. as a springboard for meaningful 
experience for the development of life skills. 7his 

means that she shoul6 be a perceptive and competent 
curriculum developer. She should also be a skillful 

diagnostician of student's needs, a rational decision­

maker in det7rmining the direction and focus of study, 
and a precise evaluator of the instructional process
 

and the growth of the learners. The new role of the
 
teacher demand.s a great measure of vcusatility which
 

only appropriate training can give hr.
 

The administrator should likewise shax1cen the tools
 
of his trade, He needs to strengthen his ability to spot
 
breakdowns in the newly installd syste;: to provide 
supervision so that he will be capable of guiding
 
and helping thc "teacher achieve desirable outcomes
 
vis-a-vis specified objectives. 

The foregoing conceptual framework undergirds the
 
approach proposed here for providing low-cost but
 
effective pzim;,zy education through the ontimum use
 
of community resources.
 

The "in-schcoi"pcrtion of its namle includes all the
 
educative activities that arc undertaken in the
 
school;the "off-school" part involves those that are
 
deinstitutionalized and thus non-fcrmal. The
 

http:knowlecd.ge
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approach is partly deinstituticnaliz_. and partly 

all non-formal activities ofinstituicnaIiz,2-O since 

learners in the7 hcme or community ar- contiguous with
 

in-schco2. learning.
 

.ifty pupils are ass:g.ne,-. tc each teacher;Crqaniza-icn.. 

25 (Group A) report to h.:r for in-schccI or formal
 

for cn-. week while the othcr 25 (Group B)
instruction 
underta7C off-school wcrk. The following week, Grcup B 

reports for .in-schoolinstruction while Gzcup A dces 

off-school work. 

Throughout the year, this alternate in-schocl-off-school 

pattern is adopted. Thus, where schoolrooms and 
assignedteachers are not adequate, a taachcr olay be 

80 pupils a year, since cven between moicre than 50 and 

she meets only half cf the number at cnz ti.,
 

enter school fcr th%fiisti , and atWhen childfren 
through a
the beginning of each schocl year, they gc 


whatseries o, evaluative activities tc determine at 


level to start in the different sub2ct areas cf the
 

curriculum, namely, ccmmunicati;n skills, computational
 

skills, social studies, health and scienc wcrk
 
ecducaticn.education, music, arts and physical 

taught by their
Beginning learners who havc been 


cr c1devs at home arc expected to start at
parents 

who have nevcr received
a level hioher than those 

the benefits of home training. 

http:ass:g.ne
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As in mcdularizaticn, the scheme empii in 

INNOTICH Is Prcject IMPACT, the le-arners are not 

classified cr paced according tc gradc levels but 

in terms cf thz 1learning tasks they have success­

fully porfcrmdci, For example, in computational 
skills, a beginning learncr may begin with "learning
 

while his peers may begin with Learning 
Task
 

Task I0 

simply because they have had abs',-utely nc earlier 

training in numeracy. 

The Curriculum Matrials. Before ISCS/ classes arc 

organized, self-learning kits for the- :e-ar-ning tasks 

in each subject area should be prepared. A complex 
tash will rate mere than -ne Szlf-Le-arninglearning 

Kit (SL-f) since it has tr be divided intc. its 

ccmponz.nt tasizs. For instance, fcr a difficult 

ccmputaticnal siill, the-re may be four SLYs, one
 

for each subtask, to assure reasonable mastery cf 
learner need nct gc throughthe tast. The fast 

all the SLUIs. He may skip one or tw, tc get to 

the- final one, depending upcn his capacity and needs. 

An SLi( consists ,-fsequenced imaterials for learning 

specified s-ills or informaticn and cirrespcnding 
source materials, a list cf ccm.Iunity r,-czurces that 

may be utilized, as well as reinfercement exercises, 
which allow each learner tc w-rk at a rate, style, 

and level suited tc his capacities and.learning
 

mode. Tc be effective, it must be brie-f and easy 

tc understand, stimulating and challenging, involve 
cr
activities that require use cf varied media 


resources available in the ccmmunity, and easy to
 

follow. It raust be community-oriented but at the 

same time also oriented t, the learners' increasingly 

expanding world. 

http:ccmponz.nt
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To make the SLY.s last lcnger, they shcu-ld be made 

cf material which can stan6 long and careless handling.
 

Plastic-covered pages amount tc a high initial cost,
 

but are economical in the long run.
 

it will take considerable time, m ney and expert effcrt 
c-f the curriculum.to prepare SL:'"s for all the areas 

Such SLU's may bc dcevelopcd in curriculum w-rkshops 

during the summer vacation. Tc provide adequate 
cf thor mcst competentincentives for the participation 

teachers in the workshcps, service credits, live-in 

and credits f,.r promotion purocses mayallcwance-s, 
be offered, An important goal is t:- c:.:ganize a 

corps cf the best teachers and. supe2:viscrs available 

whose task would be the development and continuous 
revision cf SLI fs. 

of theTechniques Use., The first in-schccl m'eetings 

year are devtcd to diagnosis of learne-sl needs as 

well as training in the independent us. cf S-LUCs 

which should be highly individualized.. Fast learners 

may assist in training pccr learners in the effective 

use of an SLX. 

At the end cf each in-school week, learnec:s pick up
 
cn an
SLK's for different subjects, ticking off 

individi,,al check list the respective numbers cf SLK's 

they taks cut for off-school work. T;hey are expected
 

to take cut only as many as they believe they can
 

accomplish within the week, with the, teacher helping
 

each lealrner determine how many he shcul£ tackle
 
during the week.
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While half cf the teacher's class is cn cff-schccl
 
wcrk, thG other hall is with hex learning in the
 
crdinary classrccm structure.. The focus cf the
 
instruction is cn sharpening the learners' tccols
 
for learning tc learn so that they can be mcre
 
effective independent learners curing off-school
 
hours,. Thus, emphasis is placed cn xeading, writing,
 
speaking, listening, ccmputaticnal, and process skills.
 

Since the number that meets at cne time is small,
 
intensive training in the skills is feasible,
 
especially if mastery learning strategies are
 
emplcyed.
 

The cff-schocl time of the learner is &evcted tc 
individualized learning thrcugh SLIlEs, which may 
require listening tc tie radio and viewing TV(whcre 
available) lessons, cbservation and participaticn 
in community activities under the guidance cf 
volunteer parents or ether individuals, peer learning 
activities, listening tc tapes or viewing educaticnal 
films, slides and film strips at the community center
 

or in a mcbile resource center (if available),
 
apprentice work with ccmmunity wcrkers cr in centers
 
of work.
 

Since the SLKts are ccmmunity-based they will
 

invariably require the learner tc seek varied
 

specific rescurces in the community. For instance,
 
for a lesson cn ccmmunity helpers, he will need tc
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visit different workers cr places cf work and
 
to answer
interview and observe people in czdzc 

question in the SlT!. Cr t: prepare a brief and 

acceptablc report cn chanoe needed to- improve 

his community, he may need t,- take a stud'y trip 
in ano listen to a tape at the c-.mmunity
around it 


resource center cr mobile resource center (if there
 

is one) or tune in the radio at a specified hour
 

for the educational program that deals with the
 

lesson. The schedule of educational p:cg-ams on
 

TV and radio for a specific period must be in the
 

hands of the learners so that they will have a
 

ready guide. A rad-io in the community or village 

center can easily be made availaole to learners 

during the hours scheduled for educational brcad­

casts since it is inexpensive.
 

The subjects that lend themselves best to purely
 
are social studies, wcrk
off-school treatment 


and arts, music and physical education.education, 
The other subjects of the curriculum are better
 

taught using a combination of in-school and off­

school treatments. However, they may also be
 

effecl vely taught using purely off-schccl techniques
 

provided that well-developed SLK's are available. 

For effectiveness and economy in teaching-learning, 

the integration cf several subjects in one SLK should 

be a goal. 



Especially in wcrk education, use r'f coniuunity 
rescurces can be easily maximizcd an,.! costs for 
providing systematic an 1 effective training in 
work skills brought down. In fact, the only in­
schccl activity that izay need. to be undertaken 
with regard:, tc work education anL, p-ssibly social 
studies, is checking SLVi's turned in by learners
 
and evaluaticn cf theif progress, which must be
 
a teacher-learner ene..eavor. All the cthe.r learning 
activitics in those subject areas are unde'ctaken
 
in the ccruumunity, using apprcpriate resources to 
the optimum.
 

In work ecucation., where all the work skills have
 
been icentifiecd'and systematically arranged, the
 
learner, with the guic .ance -f his teacher and 
parent, iden:tifies the community rcs::urces frcm
 
which he may acquire each skill an-T s-eks tc learn 
it frcm thG suzcific resource. Fcr instance, a 
childl may get training in handling certain implements 
cn the farm from his father, who als. guides him in 
the application :f his skills in planting an area 
with vegetables, The teacher, with the he:Lp of the 
farmer, evaluates his performance anc' advances him
 
to the next higher learning task if he is ready for it. 

Since individual capacities arid modes cf learning 
differ, learners will progress at d'ifferent rates. 
They pace their own learning and need. nct experience 
the humiliation that stems from failure tc cope with 
their peers since evaluaticn of leaxner-progress is 
criterion-referenced rather than norm-oriented.. 
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4 SHORT INNCT3CH SUNIik-?Y 

One-half cf stu-'ents are off-schccl (cut cf
 
schem.o) while the other half are in-schccl, 

*** 	 Studfents are in-schccl f r cn., week anr then 
off-schcol for one week. 

,. 	 While in-school, stud1ents are (1) given post 
tests on their cff-schcol activities, (2) 

given remeCial help, (3) given enrichment, 

(z) taught hcw to use the cff-schcc! SLiK' s 
(StuCent Learning (its), (5) taught skills 
nee: e' for cff-schcc.:l learning (fcr example, 
skills in observation, interviewing, hcw to
 
use newspapers anO rac'ic, etc.), (5) given 
read.iness tests tc insure that they are
 
capable cf benefiting frcm given SLKls. 

.. 	 While cff-schccl, students (1) learn vis 
SL,. s (somre cf which are self-instructural, 
(2) fcllcw instructions in SL.'s cn using 
ccmmunity resources an.', persons fcr learning, 
(3) ccne to the schccl, as nee.ec, t use
 
the library or ccnsult with the teacher.
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The fellcwing clipping is not frc: cur repcrters 
Cream. It is an actual article from a a Philippine 

newspaper cn the In-School Off-Schcc! ApDpzaoch. 

In-Schccl-Cff-Schocl App r oach 

A new teaching methc-. t bring zc.jn the cost 
an& upgrat the stenar cf pri:!ary (Graes 
I tc IV) ec.ucaticn will be launcheC in three 

piict arceas next school year by the bureau 
of public schools, Public Schccls Director 
Liceria 3. Scrianc said that this new nethoC 

calle. theth 1n-Schccl-Off-Schcl Approach -­

involves the assignment of 80 pupils t one 
teacher, ."O to > in-schc,l wrk-'l4 r-, fcrmal 
instruction an.: thz other 40 o unc'e:a.c
 
off-schcl work fu r o-ne week alternately.
 
Dr. S-rianro sai' the now methc.<, will be
 
ad'c-tetc in selectedf schcrls in Manila, Bulacan,
 

an' lcilc throughout the year, She aC.ded'
 
that a teacher may be assign:. even mre than
 
80 pupils a year since she r.eets only half of
 
the studcnts at one time,
 

To assure satisfactcry results from this methodf, 
which fully uses community rescurce:s, Scrianc 

saiO that it woulc. be necessary -- at the start 

cf school term t: (1) Re-esign the curriculum 

an. revise the instructional materials; (2)
 

restructure class organization; (3) a,?cpt
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imaginative and cffective ways cf meeting 
indfivid2ual needs; (,!) redefine the roles of 
the teachcr and the administratcr and. train
 

them fcr efficient perfcrr.iancc of -their rcles. 

Why a community - base, approach tc education? 
Scrianc pcinteed cut that uptil-uium us-- (f 
ccmmunity rescurces recuccs costs for primary 
edlucaticn.. She ad7-. that a ccmrunity based 
eCucaticn broadens the ccncept c:c the class­
room tc includ"e the entire world cf the learner. 
Befcre "In-Schcol-Cff-Schc-l Apnrcach" classes 
are crganize-2, however, self-learning kits for 
the instructional work in each subject area
 

should be -rcpare,, Scriano strossed.'. Acccroing 
tc hera a self-learning kit (SLX) consists cf
 
"systematically sequence'. material for learning
 
specified skills or informaticn and a list of 
community resources that may be utilize ."..
 

Ccmmunity resources may be grcupec' into human.,
 
material, institutional and cultural.
 

Human resources include parents, el~2et students, 
youth lead'exs, professionals an,- groups that
 
may be able tc assist the school in ecucating
 
the young. Material resources inclu.e buil­
dings, parks an, playgrounds, roachinery, and 
newspapers that may serve as eczucaticnal 
cbjects cr laboratories. 
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Instituticnal resources refer to organizations,
 
associations, churches, clubs an,. in-ustrial
 
establishments. Cultural rescurces are the
 
libraries, museums, dramatic guilCs, glee clubs.
 
reaCing centers, bands, etc.
 

Dr. Scrianc alsc emphasize'. that "tc be effective,
 
-
the SL.. -.-iust be brief anc' easy t- understan, 

1stimulating anc challenging, invclving activities
 
that require variec rescurces available in the 
ccmrmunity and -asy tc follow. It must be 
ccmmunity-criente' but at the same time, also 
criented to the learnerst increasing expanCeo 
wCr If". 

Editors ncte: ISCSA is presently being tried cut 
in seven sitcs in the Philippines. Next year, the 
system will be tried cut at the seccndary level. 



- 16 -

MODULE 7 

SELF-E-VALUAT ION 

AND 

KIEDBACK 
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________________S2Li-3:VALUAT IcN' 

A.Nara scme lj>:ssiblc- ac'vntagc-s of I3CSA ccmipare". to: 

1, I : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

2,- IV-s---­
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N, sciac po)ssiblc cfisac'vantages cf ISOSI­~ame 
cormparoc 7.' tc: 

1. T j,T: _ _ _ _ _ _ _ _ _ _ _____ 



FEDBAC},_ 

A. I Cno .istinct ad~vantage of ISCSA ccmparec1 tc 
IT is the greater involvement of ccmmunity 

resources and. persons. Ancthery is the 
flexibility provic.de.d by having a tcacher 
before a class fcr a full week tc give 

remedial help and enrichment. (We are 

sure that you have namer other ac'vantages). 

2, One a:.vantage over IMPACT is the greater 

amcunt cf contact that a teacher has with 

children. (We are sure that ycu can name 

cthezs ). 

B. 1. One Iia.vantage of ISOSIA ccmpare-d. to RIT 

is the long time between stu:_7.ent/teacher 

contact (although child-.ren can see the 

teacher whenever they need7 help),. Ancther 
possible disadvantage in the prepazaticn 
cf materials is the care taken by I..IT to 

insure effective learning in the absence of 
teachers* (You may think cf cthers). 

., A disaC.vantage of ISOSA ccrpare.. tc IMPi-CT 
is the need tc keep most children prcgressing 

at the same rate rather than at their own pace. 

Dropouts cannot enter back intc school so 

easily with ISOSA, (You may think of others).. 
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PCST MODULZ PWACTICUM (MCDUL3- 7) 

In the past twc modules you have been aske- tc 

identify potential problens of the inncvation 

for your own country and to suggest possible 

changes sc that the innovation could be azapted 

to your ccuntry. In this mc'ule, your practicum 

is the same, but the training staff has prepare,­

a way tc give moe structure tc your thinking. 
nextYou are prcvifed with a form on the several 

pages which asks questions about a large number
 

of aspects of an innovation in relation tc its
 

acceptance and adaptation tc a new country.
 

This form is called the ISI (Instrumnt for
 

Evaluating innovations), and it has been adapted
 

from an original instrument develcped in 1971
 

by the Cffice of Mducational Development in
 
was usef.
Indonesia. In its initial design it 


to evaluate the potential of various innovations
 

for adaptation tc Indonesia, The ID.!OTICH 

revision is intended to make it applicable for the 

use of any of our countries; .. ,.andparticularly 

for your use in evaluating innovations and suggesting
 

changes tc make them applicable to your country..
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Instructions for use of the IaI are includec with
 
it.. They will not be given hero.
 

Your 	post moCulc practicum is:.
 

(1) 	Ccmp.letc the II in reference tc the 
In-Schocl-Off -Schccl Approach, an. 

(2) 	After finishing the II, write a short
 
(one cr twc page) paper on "Some Adatations 
of the In-Schcol-Off-Schocl Approach fcr 
possible use in (name of your country)".. 

GOOD LUCK 2 
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MODULE 8
 

PROGRAMIED," TEACHING: 

EFFECTIVE TEACHING BY "UNQUALIFIED TEACHEPS" 

INNOTECH
 

Adapted from an Original Paper
 
by 
Dr. Douglas Elison 

Regional INNOTECH Center 



IDULE 8
 

PREVIEW 
 The report which follow is one of INNOTECH's success
 

stories. Not too long ago, in July 1972, SEAMEO
 

assigned this CentV.r the responsibility of pursuing
 

all avenues to find an "economical and effective
 
delivery system for mass primary education.' The
 

research reported herein is in direct response to
 
that assignment. 

At the present time, budgets in most SEAMEO 
countries are strained simply to provide a minimum 
primary educatioA to about one-half of the children 

of primary school age. Since monies cannot be
 
significantly increased, it is evident that we
 

must endeavor to find means for providing effective
 
primary education at drastically reduced costs.
 

Some savings car be through less exp.ensive textbooks 
or more effective use of existing schools, but
 

major savings lie in the cost of teachers. This
 

cost represents 80 to 90 per cent of total
 

expenditures for education. Ifwe can save on
 

the cost of teachers, much can be dine to reduce
 

the cost of total primary education.
 

One approach to reducing these costs is
 

represented by the content of this roport.
 
Dr. Ellson and his staff attempted to use
 

community iei bers who had only a 6th grade 
education to teach beginning reading to Malaysian
 
boys and girls. The fact that they were extremely
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successful in doing so speaks well for the concept
 

of "programmed teaching" as described in this 

report, and it portends well for the possibility of
 

actually reducing the costs of effective primary
 

education.
 

OBJECTIVES Uron completing this module, you should be able to:
 

(1) Use the Instrument for Evaluating Innovations
 

as a basis for analyzing the appropriateness
 

of an innovation for Use in your country.
 

(2) Discuss the feasibility of using programmed
 

teaching in your own country.
 

CORE Read Dr. Ellson's study. As you read, pay
 

INSTRUCTIONAL particular attention to the feasibility of
 

ACTIVITIES programmed teaching for your own country. Do not
 

spend time on research design. Concentrate on
 

the content.
 

If you need help, see any member of the training
 

staff for tutorial assistance.
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ABSTPACT
 

Approximately 100 first-grade children in 10 rural schools in Malaysia
 

were given 1/3 of their beginning reading instruction by elementary
 

school graduates briefly trained in the technique of programmed
 

teaching. Their performance on a reading achievement test was
 
compared with that of a matched control group consisting of children
 
from the same classrocims who were gi'.en all of their reading
 
instruction by their regular teachers using conventional methods.
 
After 55 days of instruction, reading vocabulary and comprehension
 

scores were significantly higher for the experimental group. 
These
 
findings contradict the widely held assumptions that good teaching
 
requires professionally trained teachers and that improvement in
 
teaching can be achieved only through increased teacher trainirg of
 
the conventional kind. Practically, they suggest the feasibility
 
Df using local personnel with minimal qualifications for effective
 
teaching, with resultant improvement in the cost-effectiveness of
 

instruction.
 

)rogrammed teaching is different than programmed instruction. In
 
)rogrammed instruction, the materials used by students are prepared
 
;o that students can learn effectively by themselves. In programmed 

:eaching, it is the teachers that ..re programmed rather than the 

iaterials. 

'rogrammed teaching is an adaptation of an innovation from a wertern 
:ountry. Originally it was called "programmed tutoring" with an. adult 
utoring a child. It has been changed so that are adult is 
programmed" to teach 10 children. 
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Programmed Teaching (Part I)
 

AIM 

Broadly speaking, the aim of this study was to evaluate the feasibility
 
of programed teaching at 
the primary level by "unqualified" Asian
 

teachers.
 

Programed teaching is a recently-developed form of educational technology
 

in which subject matter, materials, and teaching technique 
are
 
integrated in carefully designed and tested procedures. Elsewhere
 
it has been shown that the use of this technology makes it possible
 
for persons with no more than elementary schooling to teach as well as
 
fully trainel professional teachers, and in some cases better. 
The
 
potential value is clear, especially in developing countries where
 
both trained teachers and the funds to pay more of them are in short
 
supply. 
Thus the question arises: can this technology be used
 

effectively under Asian conditions?
 

This question is 
too broad to be answered in a single experimental
 
study. Asian conditions, i.e., Asian culture, Asian teaching practices,
 
Asian children, etc., are not homogeneous, and school curricula
 
include a wide range of subject matter and levels. 
 In one investigation,
 
an innovation can be evaluated under only one or at best a few of
 
the possible combinations of the many conditions which affect its
 
feasibility. Consequently, it was necessary to narrow the aim of this
 
study drastically and to select a set of conditions for initial test
 
which would provide a maximum of useful information. The actual aim,
 
therefore, was more specific, namely, to evaluate the feasibility of
 
programed teaching of beginning reading by elementary school graduates
 

in a rural community in 1,Malaysia.
 



THE PROBLEM
 

In all developing countries that attempt to achieve universal education
 
at the primary level--and all Southeast Asian countries have stated
 
this aim--a cluster of problems arises. The aim itself immediately
 

poses the problem of numbers, the "quantitative problem". The
 

conventional solutions to this probl---more teachers, more schools,
 
more teaching materials, etc., produce corresponding shortages. If
 
expansion is pushed rapidly, the shortage of trained teachers is most
 
crucial. 
As several economists concerned with educational
 

development have pointed out, this shortage typically results in the
 

"quantitative problem", an actual decline in the average quality of
 
primary education. 
 Such a decline in average quality frequently
 

occurs when enrollment is abruptly increased.
 

To solve this problem in the obvious way--by providing more trained
 
teachers--may well be impossible. 
Training is expensive, but the
 
cost of paying adequate salaries to professional teachers once they
 
are trained is far greater. Some develoning countries which have
 
followed this solution are now closing teacher-training colleges
 
because they can not afford to employ all of the teachers they have
 

trained. Thus, the conventional solution has not worked. 
It is
 
necessary to devise effective delivery systems for primary education
 
whichdo not depend exclusively on professional teachers used in the
 
ratio of one teacher to 35 pupils. One alternative is to make greater
 
use of parents,members of the local community, older students and others
 
who do not have professional teacher training. 
But in the past, most
 
attempts to 
use such untrained persons as teachers, w,hether they were
 
in full charge of a classroom or used simply as teacher's aides, have
 
failed. Except for the all-too-rare "born teachers", training in
 
the form of a good secondary education followed by three or four years
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of professional training appeared to be the only way to produce good
 
teachers. This is no longer the case. 
 Recent research indicates that
 
properly"progrimmed" non-professionals with a primary school education
 
or even less, can teach in some areas, including beginning reading, as
 
well as 
or better than the average fully trained professional teacher.
 

As Harbison and Myers (Education, Manpower and Economic Growth,
 

p. 98) have written: 
 "the basic problem ... is to find new technologies
 
of prinary education which can be utilized effectively by low-paid,
 

poorly educated, and unqualified teachers". Programed teaching is one
 

such technology.
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AND
 

FEE DBACK 
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SELF EVALUATION (PART I) 

A. Dr. Ellson refers to the use of "unqualified teachers' for
 

pruranrned teaching. '!ho are these "unqualified teachers?" 

B. Why does he think that money could be saved using programmed 

teacners?
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FEEDBACK (PART)
 

A. 	Dr. Ellson's meaning of "unqualified teachers" refers to persons
 

who have not had forral teacher training. They can be parents,
 

community members, menlers of the military, older students,
 

religions leaders, etc. There "unqualifie-d teachers" can he
 
11programmed" to be effective teachers. 

D. 	 The main cost savings would be in the salaries of teachers. 
Programmed teachers could either by low-paid aides or unpaid
 

volunteers. 

There could be other savings in the cost of training teachers.
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PROGRAHED TEACMING (PART II)
 

As its name implies, programo- teaching is teachinp in which the 

instructor follows a pre-arranged plan or program in detail. The 

program prescribes not only what is to be taught -- as syllabi and 

lesson plans do--but also specific procedures for teaching it.
 

Typically, the program is planned in detail by a team that includes
 

subject matter experts, programming specialists and master teachers.
 

The design is repeatedly tested and revised in tryouts with
 

was
representative samples of the pupils and teachers for which it 


planned. It is the transfer of responsitility for overall and
 

detailed planning of teaching procedures from the teacher to an
 

empirically validated program 4hich makes it possible to utilize
 

non-professionals successfully in the teaching role.
 

IMPORTANT NOTE: The concept of progranmed teaching is that the
 

very best professionals can be used tc 'lan and develo procedures
 

and materials, but that much less "qualified persons could then
 

be trained to teach using the procedures and materials.
 

In a sense, programed teaching represents the culmination of a trend
 

toward increasing the support provided for tho classreom teacher.
 

First general books, then textbooks were introduced into the
 

educational process to supplement the teacher's knowledge of subject
 

matter. Later syllabi and reading lists specified the material to be
 

covered and in some cases the order in which it was presented.
 

Teacher's guides, developed still later, specified content, sequence 

and presentation in greater detail and sometimes indicated the type 

of response required from the pupils. Ordinarily the teacher was 



free to accept or reject the assistance provided -y these guides,

but if the teacher followed the guide in detail, as many who were
 
inexperienced or inadequately trained did, the result was an early

but incomplete form of programed teaching. 
 Itdiffered from present

forms chiefly in the degree to which details of teaching procedures
 
were prescribed. Teacher's guides typically specify content and the
 
presentation of it in great detail but leave teaching technique

especially feedback (testing and differential treatment of correct
 
and incorrect responses) to be improvised 5y the teacher. 
Programed

teaching fills this gap. 
 Once the three basic elements of learning 
-
presentation, response, and feedback 
- are prescribed in detail and
built into an integrated program, many of the reasons for the 
failures of non-professionals are removed. 
 Programed teachin­
provides sufficient support that it Lecomes possible for those with
 
no teacher training and often with little general education to teach
 
effectively.
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MODULE 8 (PART II) 

SELF EVALUATION
 

AND
 

FEEDBACK
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SELF EVALUATION (PART II)
 

C. How does programmee teaching procedures improve on the usual
 
teachers' guides?
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FEEDBACK (PART II)
 

C. 
Teachers guides usually give content and presentation, but they
 
do not detail technique ---particularly the use of feedback.
 
Feedback here includes evaluation (testing) and different teacher
 
activities for different student responses.
 



PROGRAMMED TEACHING (PART III) 

The Experiment
 

Schools in 10 rural communities in Southern Malaysia took part in 'he
 
study. 
First Grade classes in each school were divided into two
 
groups, 
one control and one experimental. 
The two groups in each
 
class were made comparable on the basis of (1) 
tests of reading
 
ability and (2) rankings of their teachers.
 

The control groups were given 30 minutes extra classroom teaching
 
each day. The experimental groups spent this 30 extra minutes with
 
a programmed teacher. 
Both groups were being taught the same
 
materials in beginning reading (of Ba';asa Malaysia).
 

The teachers of the control groups were the regular (professional)
 
classroom teachers. Programmed teachers were selected from among
 
community members with only a primary education.
 

There were 98 students (from the 10 schools) in the control groups
 
and 98 in the experimental. The experiment lasted for 55 days.
 

The Teaching Program
 

The experimental teaching program had two Darts: 
 (1) the Content
 
program and (2) the Operational program.
 

The Content program included the syllabus and lesson plans. 
 The
 
Operational program specified in detail how the teaching was to
 

be done.
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Content Program 

The content program was F -nned on the, assum'rtion hiat the pupils spoke 

and understood Malay at a level appropriate for Ileginning first-,,raders
 

and ha:! no reacling skills. The material to be learned is presented in 

64 lessons in 8 cycles. In each cycle except the first, the pupils
 

are first taught the names and sounds of a sat of 6 to 12 letters;
 

these are combined (by sounding-out procedures) to form words and 

the words are combined to fern sentences, after which meaning is 

emphasized. Letters are introduced roughly in order of their
 

frequency in the Malay language, but those in the first few sets are 

also selected for their usefulness in forming short common words 

which can be combined into sentences that are meaningful to young 

children. Lower case letters are introduced first; upper case 

letters are introduced at a slower rate, beginning with those such 

as S and U which closely resemble their lower case forms. To 

facilitate the formation of sentences which are meaningful to 

beginning readers, a few proper names are taught by the whole-word 

(look-say) method before all of their component lettelr' have been 

taught. In addition, the numerals 1-12 are taught by the sa-me
 

method that is used to teach whole words or the names of letters.
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The cycles included in the 64 lessons designed for the experiment are
 

listed below.
 

Cycles: Letters 


I 

II a,b,di,n,s,u,y,I,S,U,y 


III e,k,p,w,K,P,I'l 

IV c,g,h,n,t,C 


V f,j,l,o,r,J,O 


VI d,e,l,p,s,t,D,E,L,P,S,T 


Numerals 1-12 


VII AO B,C, F, I, K, M, ' 

VIII G, H, J, N, 0, P., U, Y 

Words*
 

Awak, Abu, Bapa, Ali, Ibu, Fatimah 

ada, i'u, buku, nasi, Saya
 

saya, awak, bapa, adek, kakak, suka 

nama, siapa, "aik, che'gc,
 
abanp, tak
 

foto, kapor, buku nota, meja,
 
di atas, di tepi, kerusi, bangku,
 
beg sekolah 

Satu, Dua, Tipa, Empat, Lima,
 

Enam, Tujoh, Lapan, Sem'zilan, Sa-puloh, 

Sa-lelas, Dua->elas, Pukol (each 
with lower case also)
 

Adek, "uku, Itu, Foto, Cuti,
 

Hej a, layang 

Guru, Hitam, Jalan, Nasi, Orang,
 

.umah, Udang, Yang 

Letters Q, X and Z are omitted because of difficulty in fincing common 
Malay words that include them. Considering the "same' wnrds beginning 
with capital and small letters to be two different words, 66 words are 
included in the content program. At the end of the program, insofar as
 
it is successful in teaching the sounding-out skill, the pupils should,
 

* Each cycle except I and VI also included sentences constructed from
 

words previously learned-
 Cycle I made use of pictures and cycle VI
 

added numerals. 
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of course, be able to read (at least pronounce) any words or sequence
 

of letters that is pronounceable according to the :honetic rules of
 

the Malay Language.
 

Operational Programs
 

The operational programs specify the procedures necessary to teach the
 

content described above. The instructions for these programs are
 
sufficiently explicit and detailed that they can be carried out by
 

non-professionals after a few hours or days of training. There are 
five types of programs used for teaching new materials and skills 

plus a review game to provide motivation,
 

The five types of operaticnal programs are: 

(1) Identification Program: The task is to point to (identify)
 

a lettero word or picture by responding to a question or
 

instruction such asj "Which is the letter "i,?" or "Point 

to ydur name on the blackboard."
 

(2) Oral Answer Program: The task is to give the name or sound
 

of a letter or to read a word which the pupil is not prepared
 

to sound out. Typical question are, '!lhat is the sound of 
this letter?" (pointed to on the black-oard) or "What is 

this word?" 

(3) Word-Sounding Program: The task is to read a word when the
 

pupil knows the sounds of all of the letters in the word.
 
A typical question is, "What is this word?" If the child 
ccn not read the word he is taught to sound it out. 
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(4) Seritence-2eading Program: The task is to read a sentence
 

when the pupil knows the sounds of all of the letters used in
 

the words of the sentence. A typical question is, "Can you read
 

this sentence?" If the child can not do so he is taught the
 

words he can not read by a procedure similar to that of the
 

Word-sounding Program.
 

All of the above four programs have a common pattern consisting of two
 

steps. In Ste,- 1 the teacher presents the task and calls on a child to
 

answer. If ho does so correctly, he is praised and the teacher goes to
 

the -next step. If not, he is taught an acceptable answer, in the first
 

two item programs by simple demonstration, in the others by following
 

the sounding-out procedure. In Step 2, the teacher calls on the entire
 

class to perform the same task in unison. If they do so she praises 

them; if not, she demonstrates, requires them to imitate her, and then 

repeats the two-step procedure with another item. The Sentence-

Reading Program has a third step: When both the first child called on 

and the group read the sentence ccrrectly without prompting, the first
 

child is called on again to answer a question which calls attention to
 

the meaning of the sentence which has just been read.
 

(5) Teaching Progrpun: One of the abov four Programs is applied
 

to an appropriate set of items (letters, wor,.s, sentences, 

etc.) in the context provided by the Teachine Program. The
 

chief function of this program is to specify the order in
 

which children are called on for recitation. The procedure
 

is designed to give the most practice to children who need
 

it, i.e., those who have not yet learned to perform the
 

required task. In a given "round" the teacher calls only
 

on children who have not yet given a correct response.
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Once a child responds correctly he is given a 'rewird cardll an
 

is not called on again until all children have responded
 

cor;ectly. The rewvard cards are then collected and a new
 

round is *-egun. This procedure reilaces t,,e common custom of
 

calling on children whc hold up their hands to recite. This
 

procedure results in nrovi:ling the most practice for children
 

who do not need it.
 

The rules of the :levie. Game can be applied to any of above 

five programs. The motivation progran is used several times 

in each content cycle to give further 1actice on material 

taught in previous lessons and to revie'.. material to be used 

in lessons which follow. The game program. incidentally 

provides breaks in which the children can leave their seats
 

and move around.
 

Teaching Context
 

Teaching began on January 30, 1973, approximately one month after the
 

opening of the school year, and continued for 55 school days, until
 

Iay 3.
 

Children in the experimental group left their classro.rns for daily
 

half-hour sessions of programed teaching vivn in addition to the
 

customary daily one-hour Deriocs devoted to 3ahasa lIalaysia in the
 

classrooms. All other children in the class, includinE those in the
 

control group, remained in the classroon' for a corres.cnding half-hour 

session of additional instruction in Bahasa "lalaysia 1y their regular 

teachers. 
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No textbooks were used in prograned teaching. A specially constructed
 
board was used which combined the features of a flannel board and a 
blackboard. laterirJ was displayed on flash cards or printed by hand. 
Each teacher was suppliee with the necessary cards, chalk, eraser, etc. 

Training of Programed Teachers
 

Each teacher and the supervisor were supplied with copy of thea 
Teachers' Guide (available in English from the INNOTECH library) for
 
use during training and the teaching which followed. They were given
 
16 hours of group training, eight hours during the three days
 

immediately before teaching began and an additional eight hours juring
 
the first week of teaching. 
Changes in the program made it necessary
 
to give an additional fcur hours of re-training during the third week
 
of teaching. 
In the formal training sessions, 1orocedures were
 
described and then demonstrated !y two Malay-speaking members of the 
research staff, after which the teachers practiced the programed
 
procedures, with the other teachers and the research staff in the role
 

of pupils.
 

Formal programmed teaching was supplemented by on-the-job trainin E
.
 
Throughout the teaching period, the teachers were visited approximately
 
twice weekly by the non-professional supervisor who o served the 
teaching, corrected errors, and made suggestions for improvement,
 
filled out a 35-item checklist on teaching procedures, and summarized
 
necessary records. Research Dersonnel observed each teacher
 
approximately once a week, more often during the first three weeks,
 
less often toward the end of the program.
 

Post-Test
 

At the enJ of the teaching phase of the experiment, all children inthe
 
participating classrooms were given a 
reading achievement test designed
 
to measure the children's ability to read and comprehend words and
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sentences. The test consisted of (a) a group tost given during the
 

week after the termination of exerimental teaching and () an
 

individual test given during the first three Oays of the following
 

week. The tests were administered by Nalay-speaking members of the
 

research staff :n, the special teachers. Teachers tested only in
 

schools in which they had not taught and precautions were taken to prevent
 

testers from knowing the groups (experimental or control) to which the
 

children they were testing had been assigned.
 

In order to make possible some analysis of what had been learned
 

the 64 worl-items included in the group and individual tests were
 

constructed from four types of words:
 

(a) Text ords: Wcrds included in those pages of the classroom
 

textbook which the classroom teacher expected to cover before
 

the end of the teachinE phase of the experiment, but not
 

included in the program content. 

(b) Prograned Words: .ords included in the program content but
 

not in the pages of the textbook which the classroom teacher 

expected to cover.
 

(c) Both: !ords included in the pages of the textbook which 

the classroom teacher expected to cover and also included
 

in the program content. 

(d) Nither: Words not included in the part of the textbook
 

to be covered or in the program content.
 



A SHORT INNOTECH SUM.WMY
 

In the experiment 10 rural schools were used.
 

In each school, 1st Grade students wore livided into
 

two comparablle groups on the basis of readin2 readiness
 

tests and teachers' rankings.
 

One group of 98 students made u: the experimental
 

group, and the other group of 98 students made u- the
 

control grcup.
 

i.. 	The control croup was -iven 1/2 hout of extra normal 

classroom teaching each day for 55 days. 

... 	 The ex-porimental group was given 1/2 hour of 

programmed teaching each day for 55 lays. 

Teachers of the control group were the normal
 

classroom teachers.
 

... 	Teachers cf the experimental group were community 

members with only a pirimary education. 

... 	 Experimental group teachers wera "'programmee teachers." 

Programnmed teachers were given about 15 hours of 

training using a Teachers Guide (ask the INNOTECH
 

library for a copy)
 

... 	 Programmed teaching includ~ed (1) a content prc3ram 

and (2) operational prcgrams. 
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The content )ropram is similar to a syllabus and teachers
 

guide.
 

The operaticnal programs gave s ecific instructions
 

on how to teach specific items, hcw to evaluate each
 

student, and how to handle the different kinds of
 

student response.
 

After the 55 days of the experiment, a post-test was
 

given all students. The post-test was desi-ned to
 

favor neither the experimental or control proups.
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Before P.oing on, review the five types of operational programs given
 

on pages 18-19. 'qrite the names of the five types here:
 

1.
 

2. 

3. 1._______________________________________ 

4. 

5. 
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MDULE 8 (PART III)
 

SELF EVALUATION
 

AND
 

FEEDBACK
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SELF EVALUATION (PART III)
 

D. What type of material was in the content program? 

E. The ossence of progranmed teaching is in the operational -rograms.
 

Why do we consider the operational programs different from the 

usual teachers' guides?
 

And, why are they so important to the use of "unqualified 

teachers?"
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FEEDBACK (PART III) 

D. 	The content program contains7. the material to be taught --­

much like a present syllabus. It also contained the way that 

it was to be presented --- the sequence. 

E. 	The operational programs are different from the usual teeThers' 

guides because they contain exact instructions cn hco, to each 

each lesson, what to say t,-. the chilOren, how tc question the 

children and (most important) what to do in the case of different 

responses from children. 

The operational programs are important to the use of
 

"unqualified teachers" because non-professionals can be taught
 

the exact procedures to follow in a very short time.
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Programmed Teaching (Part IV) 

Results
 

The results of the experiment are presented in terms cf a) the
 
performance of the experimental teachers as 
observed in the classroom
 
and training sessions an,1 b) performance of the pupils as measured by
 
an objective test of reading achievement.
 

Teacher Performance
 

The first question to be asked.in 
determining the feasibility of
 
programed teaching is: 
 Can and will the experimental teachers follow
 
the prescribe,. program? Although there were differences in personal
 
style and momentary deviations from the program, all of the teachers
 
were able to follow the program with precision. Two of the five
 
teachers achieved an acceptakle standard after the initial 8 hours of
 
training (oSviously supplemented by careful home study of the
 
Teachers' Guide); the teaching of two others was satisfactory by the
 
end of the first week in the classroom; and all were performing 
satisfactorily by the end of the second week of teachin;T. The major 
problem appeared to be a matter of attitude; some of the teachers 
apparently assumed that they could improvise, or were oxpecten to
 
improvise their own teaching procedures or to imitate conventional
 
procedures they had observed or experienced elsewhere. It was
 
necessary to convince them through on-the-job training that one general
 
rule stated in the Teachers' Guide, "FOLLOT 
THE PROGRAMS EXACTLY,"
 

should be taken literally.
 

The performance of the supervisor was equally satisfactory, although a
 
similar problem arose initially. ft was apparently not initially made
 
clear that her primary task was to make certain that the teachers
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followed the programs in detail 
-- i.e., that her task vias training 
and quality control, rather than administration. 

In sumnary, the overall i::rformance cf ':th teachers and superv'isor 
was unquestiona.. ly equal to that of programod teachers observed 
ulsewhere, even though ::cst of the teachers observer: elsewhere were 
secondary school graduates and morehad prior oeucaticn. 

Pupil iarformance 

The irore critical question beto asked in examining the feasibility of 
programed teaching nust b, answered in ter!,s of final cutout, the 
performance of the chiIldren. -'9!U WELL DID THE CHILDREN LEARN? This 
question is ans!wer&d prirarily by ccnnarisons of ojective test scores 
obtained by children in the experimental and control groups. 

First, table one below shows that the exq';ri ntal and control 
groups were co:n1-arable before the expcriment started.was That is,
':oth groups scored abcut the same on the readinE readiness Pre-test. 

Table 1 

Scores on 're-test
 

Groups
 

Experimental Control 

N 98 98 

tMean 39.3 39.9 

0 8.8 9.5 
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Table 2, on the next -a-c, summarizes data ohtaincd on the post-test. 

In every categcry analyzec, the performance of tho experirental group 

exceeded that of the control arou T . F-r the test as a ih-1e anr' for 

most suL -tests th3 differences were statistically sil-nificant. 



Table 2 

Oetaile& Post-test Data
 

Co m 
risons of Total test an! Sub-test Means for Exurimental and Control Groups
 

Veasure Pcssible Chance Exper. Group Cnntrcl Diff 
Score Score Mean Grr u7Mean (t p 

Thtal Score 80 10 41.6 36.6 5.0 2.31 2.18 .05
 

Croup Test 
 40 10 24.7 21.4 3.3 1.14 2.38 .01
 

Indivicual Test 
 40 - 16.7 
 15.0 1.7 1.25? 1.31 N.S.
 

'lord Items 64 6 32.7 28.3 3.9 1.90 2.06 .05
 

Program Worfis 16 1.5 8.6 
 6.G 1.8 0.51 3.51 .001
 

Text Words 16 1.5 9.2 8.9 0.3 
 0.54 0.50 N.S.
 
3oth 
 16 1.5 9.2 
 7.9 1.3 0.53 2.44 .05
 

Neither 16 1.5 5.8 
 5.5 0.3 0.50 0.58 N.S. 

Sentence Items 16 4 8.7 7.3 1.3 0.2 
 2.57 .05
 

Cnmprehension 20 5 
 12.1 10.8 1.3 .65 
 2.95 .05
 

Word Comp 12 3 
 7.7 7.1 0.6 ).45 1.41 H.S.
 

Sentence Com-
 8 2 4.4 3.8 0.7 1.26 2.60 .95
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An important question concerns the magnitude of the differences in 
performance of the experimental and control groups. If it is assumed 

that the children coul'. not read at the beginning of the experiment, 

the test scores can be ccnsic.ered as absolute measures of what was 
learned and differences can be converted to percentages. In these 

terms, the exoerimental Froup, which received aporcximately Cne-third 
of its read:ing instruction in the form cf programer teaching, arswereed 

14% more iteas correctly than did the control rroup, vihich receiv2d all 
of its instruction from the classroom teachers. 1Ahen corrected for 

guessing, which is necessary because of the inclusion of multiple choice
 

items in the test, the increment attri .utablc to pro,ranrve tpachin,' is
 

19%. Increments in su,-test scores ccrrected for -uessing range from
 

4% (Text Words) to 39% (Sentence Items ani Sentence Comprehension). 

Another indication of the magnitude of the effect of the programed
 

teaching can be 1erive" from a comparison of the data in Table2s 1 and 
3 (Lelow). On the pre-test, the performance of the experimental and 

control groups were effectively equal and sinificantly lower than that 
of the not-selected group. On the post-test, the performance of the 
experimental group was approximately midway between that of the control 

(low) group and the not-selected (high) group. 

T- le 3 

Total Test Scores on ?ost-test
 

Grout2s 

Experimental Control
 

N g9 89
 

Mean 41.6 36.6
 

0 21.0 18.9 
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In suixary, these findings indicate that the form of -ro.-ramed teaching 
used in this stud), resulted in significantly moro learning than was
 
produced by an equal 1-pariod of conventional teaching. Significant
 
increments were produced in reading vocabulary, sentence reading and
 
sentence comprehension. 
No evidence was found for imrprovorent in word 
comprehension or sounding out skills. 

Discussion
 

The answer which this study provides to the question: "Isprogramed
 
teachino feasible under Asian c.-nditions?" is clearly affirmative.
 
Elementary school graduates in 
a ruril Asian community, given a few dys
 
of trainin, in the technique or programed teaching had no serious
 
difficulties in learning and applyinE the pro.ram with the require
 
precision. 
Their ability to do so was indistinguishable from that of
 
similar non-professionals elsewherew,:ho had! the benefit of considerably
 
more education before they were trained as proramed teachers. V,!ore 
important, the pupils they taught learned significantly more than a
 
matched group of children taught by their regular classroom teachers.
 

These results contradict two widely held assumnptions: a) That good
 
teaching can be accomplished only by professionally trained teachers and
 
b) That the quality of teaching can 1-e improved only Ly increase'
 
teacher training of the conventional kind. 
 It does aot follow, however,
 
that professional teaching and conventional teacher training should
 
(or could) be supplanted by programed teaching. 
 These results were
 
obtained in only one study which evaluate' the effectiveness of a single
 
program under one set of conditions which can net necessarily be
 
duplicated throughout a workxnE school system. 
The program evaluated
 
was designei to teach only reading and, in fact, only a nart of the
 
reading curriculum for a single grade. 
This study alone simply opens
 
the _oor to the possibility that an educational delivery system :.ore
 
economical and effective than the present one can be developed by making
 



- 35 ­

extensive use of proEramek' teaching. The nature of such a system and
 
its practicality depends upon the answers to many questions. An initial
 
set of such questions concerning the educational scone and effectiveness
 
of progratncd teaching can be answered only by a series c studies
 
similar to the present one but designed to determine the feasibility
 

and effectiveness of the technique when it is anplie6 to other subject 
matter, geographical areas, and levels. Existinp evidence, chiefly
 

from outsie Asia, suggests that there are f=w limits to the scope of
 
the method. Although the number of experimental evaluations is small,
 

they indicate that programed teachinE can be effective from the
 

elementary to the university level, with a few cLvious limits on the
 

subject matter that can be taught.
 

Assuming positive answers to questions concerninE the educational
 

effectiveness of programed teaching, a second set of questions concerns 
the most effective way of usin E it. There are basically three ways
 
to use programed teaching in educational systems - as a replacement
 

for conventional teaching, as a supplement to it, and as a part of it,
 
i.e., as one of the techniques used by professional teachers. It can
 
also function as a research technique for evaluating programs
 

considered as teaching methods to be incorporated, strictly or loosely,
 
into conventional teaching ?roceduros.
 

A third set of questions concerns the nature o: delivery systems
 
within which programed teaching might e used. If programed teaching
 

in the hands cf "unqualified" teachers proves to be effective in many 
areas of teaching, it will be possi'-de to make far greater use of
 
local human resources than is the case in present educational systems,
 
and its use will very likely reduce costs. The use of local personnel
 

as programed teachers will almost certainly up-grade the role of the
 
professional teacher 'y eliminating routine teaching tasks, emphasizing
 

the more demanding kinds of teaching, and requiring special
 

supervisory skills. With more efficient an less costly teaching, the
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two major educational objectives, academic preparation and life skill
 

training, which are often considered to be incompatible alternatives,
 

may both be attainable.
 

A fourth set of questions 4.s concerned with costs and cost-effectiveness.
 

However programed teaching may be used, whether as a teaching device or
 

as a research tool, the cost of developing the teaching program will be
 

a major consideration. In fields other than education, high costs of
 

development, incurred in order to achieve low costs in production,
 

are taken for granted. Educators, on the other hand, are unaccustomed
 

to high development costs and perhaps as a consequence, take high
 

production (teaching) costs for granted. The development of a new
 

system or technique of teaching typically consists of the publication
 

of an article or book giving a general description of an idea or
 

technique and a plausible theoretical justification for it, sometimes
 

supported by a model textbook or set of teaching materials. Cost is
 

largely limited to writing and publication costs. Writing cost is
 

ordinarily included in the salary of the system's inventor, which is
 

typically absorbed by the institution which employs him as a teacher;
 

and the publication cost is absorbed by the parents of the pupils.
 

The cost of properly :eveloping a teaching program is far greater and
 

it cannot be hidden. The process is comparable to the engineering of
 

a physical product. Few teachers have the necessary "engineering"
 

skills. Typically, the writing of a program requires the colla­

boration of a team of experts, including specialists in the areas of
 

program development, sub-cct matter, and good teaching. But writing
 

is only the first step. Once the program is drafted by the team, it
 

is repeatedly tested and revised, first in small scale tryouts, then
 

in the field on a larger scale. Only after satisfactory output is
 

achieved, as measured in terms of pupil performance, is the program
 

ready for release.
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There are other costs to be considered. More teaching materials may 
well be required!for ncn-professional than for professional teachers.
 
While programed teachers require less training than professionals,
 

the cost of training will ordinarily appear as a new item in local
 
budgets. Administrative costs may 1_e increas!.f; programed teachers
 
require more ri';orous suiorvision an, dministratiev support than
 
professionals. 
 For success, it may 'e necessary to raise existing
 
minimum standC.res of administration.
 

The major cast of education, however, is not levelopment of programs, 
materials, or administration. 
 It is teachers' salaries, which
 
typically represent 70-EO% of eucation budgets, The effective use of 
non-professionals, local personrel, 
even students and other volunteers,
 
which is made possi'jle by prorrame2l teaching, can presumalbly result in 
large savings in this bucket item. 
 If, as evid.ence seems to indicate, 
programed teaching f-y non-,.rofessionals is at least as effective as 
current professional teaching, its cost-effoctiveness is thus determined
 

primarily by costs. If the savings in teaching costs exceed the 
increased costs in other itens, -rogramed, teachin; will .-e cnst­

effective.
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MODULE 8 (PART IV) 

SELF EVALUATION
 

AND
 

FEEDBACX
 



SELF EVALUATION (PART IV) 

E. Check the appropriate tox for cach question below. 

Conventional 

Teaching 

ProGrammed 

Teachin3 

1. Which has the higher development 

cost? D El 
2. ',hich has the higher 

ac'ministrativo cost? El 1 

3. Which has the highor cost for 

teacher's salaries? 

4. !,hich will require nore 

bound textbooks? El E 
S. Which will require greater 

cost fir formal training of 
teachers? 



- 40 -

FEEDBACK (PART IV)
 

E.
 

Conventional Programmed!
 

Teachin' Teaching
 

1 . .. 	 hi L.her development cost? 1- 1 

2..... 	higher administrative ccst? Fi]
 

3..... higher cost for teachers'
 
salaries? P
 

4. 	 m bcuncd,re 	 textbooks? P ]iE 

5 .... 	 greater cost for found
 

training of teachers? 
 w 	 D 
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POST TEST PRACTICIIM (Module 8)
 

Programmed teaching looks like one possile innovation that may help 
us relieve some of our educational problems. However, there is a neer! 
to evaluate the possibility of its use in ether ccntexts and countries
 
than the study of Dr. Ellscn and his group.
 

For this practicun, therefore, we are asking that you (together with
 
your colleagues from your country)...
 

1. Complete a new IEI on Programmed Teaching. (You may cbtain
 
a new IEI Questionnaire from the Training Office).
 

2. Write a 
short (one or two nape) paper on "Some Adaptations of
 
Programmed Teaching for Possitle Use in (Name of your country)"
 

Good Luck!
 



SERIES 5 

MODULE 9
 

OTHER INNOVATIONS IN SEAMEO COUNTRIES 

INNOTECH 



MODULE 9 

You have now studied four diffe ent
BACKGROUND 

innovations in Southeast Asia
 

and Programmed(IMPACT, RIT, ISOSA 
You also hz.,ve been
Teaching). 

examining each innovation in terms 

of how it might be used in one's 

In the last two modulesown country, 

(7 and 8) you have been able to
 

structure your evaluations of
 

innovations using the I]BIO
 

One of the main reason that a
 

number of innovations are being
 

presented early in this cctrse
 

is to enable you to examine the
 

details of a variety of alternative
 

approaches in the sclution cf a
 

single problem... the problem of
 

providing low-cost mass primary
 

education.
 

Later in the course you also will
 

be asked to develop some alternative
 

solutions to educational problems. 

You will also be asked to evaluate, 

select and modify the alternatives .. 

much as you have been doing in the
 

past four Post Module Practica.
 

What you have been doing, therefore,
 
later
is in preparation for your 


work on other educational problems 

using the systems approach.
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Because the last four modules have all 
been on a single problem, however, we
 
have been unable to present you with a
 
bread range of inncvative solutions to
 
a variety cf 	problems. This module,
 
therefore, is designed tc give greater
 
expcsure to different kinds cf 
innovations in Southeast Asia**
 

Pi-BVISW 	 In this module you will be given an 
cppcrtunity to describe an innovation
 
frcm your own country and to evaluate
 
and modify an innovation described by
 
a fellow participant from a ofifferent
 
country.
 

OBJECTIVES 	 A-fter completing this module you should
 
be able to:
 

(1) give a clear description of an
 
innovative approach to sclve an
 
educational problem, an,'.
 

(2) evaluate 	 and. modify a diff-.rent 
innovation for pcssible use in
 
your own country,
 

There are also a number of innovations available
 

to you in the electives.
 



CORE 

INSTRUCTIONAL 

ACTIVITIES 
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Read the mocule and complete the
 
Self-Evaluation/Feedback of Parts
 
I and II*
 

As a country group, perform the
 
Pcst Module 1racticum. (It is
 
suggested that you lock at the
 
Practicum before starting the
 
module so that you will kncw
 
what will be required),
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OTHER INNOVATIONS IN SEAMEO COUNTRIES
 
(PART I)
 

What 	is an innovation?
 

*of 	 Innovation is one type of change. This means
 

that not all changes are innovative.
 

But not
see 	 Innovation is the use of new ideas. 

any innovation is completely new. "New", in
 

this case, means "new in certain situations".
 

as* 	 Innovation is a realistic approach. It should
 
be based cn the existing situaticn, the
 
resources and constraints.
 

*as 	 The Inncvative approach is a systematic process.
 
The steps in this approach should follow logically
 
and systematically.
 

Innovation can be a simple way of thought and
 
application. Anyone can make some innovation. It
 

may happen institutionally, but it can happen at
 

the classroom level, too. We are making a mistake
 

when we think that innovation can only be undertaken
 

if there is a specific institution for innovation,
 
if there are some experts, and a large sum of money.
 

A single teacher in a rural area can make an
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innovaticn, without thinking about the existance
 
of instituticns for innovation in his area, or
 
experts, or money. He can think it cut, and
 
undertake it, based on the real situation. He
 
can make such an innovation to improve his
 
instructional approach. But it should be
 
remembered that not all activities are innovations.
 

Why innovate?
 

When things are not working the way we want them
 
to, we often change (innovate) what we are doing.
 
When problems exist because our traditional methods
 
are unable to solve them, we look for new (innovative)
 
solutions to them. We innovate in an 4ttempt to
 
solve problems.
 

Why do we have IMPACT, RIT, ISOSA and Programmed
 
teaching? The answer is simple: the traditional
 
system of educaticn was unable te ccpe with the
 
problem of providing education for all cur
 
younsters. Typically, therefore, educational
 
innovaticns are problem oriented. If they are not
 
problem oriented, we think of them as being simply
 
"change for the sake of change". At INNOTECH and
 

in SEINEO we cannot afford the luxury of innovation
 
except as a way to solve a pressing educational
 
problem.
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SELF-EVALUhTION (PART I) 

A. Why shculd we innovate? 
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,______ FEEDBACK (PART I) 

A. 	We shculd innovate only in an attempt to
 
solve problems.
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PART II
 

Why disseminate innovations?
 

One of the important functions of INNOTECH is to
 
find out about innovations which may be useful in
 

the Southeast Asian region and tc distribute this
 
information to the SEAMEO countries. INNOTECH
 

does this for one reason: to help member countries
 
know of successful innovations that may be adapted
 

for the solution of their own educational problems.
 

In the same way, we would like participants in this
 
course to exchange innovative ideas. It would be
 
a real waste if you, the participants from the
 
eight SEA4EO countries, were not able tc know of
 
important innovations in other countries of our
 
region. Perhaps some of the problems in your own
 

country can be solved by adapting innovations from
 
other member countries.
 

How to exchange inncvative ideas among participants
 

from SEAMEO countries?
 

We could talk tc each other on an informal basis,
 
asking quest ions about innovations and discussing
 

ways that you might be able to use one another's
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inncvaticris. A good ideal And one which you could 
well pursue with each other on an infcrmal basis. 

However, if you are to get the grearest benefit
 
from ycur time it is best tc read about an innovation
 
of an to think about it ... before discussing it. 
It is also better if the infcrmation you receive
 
about an innovation is structured and clear so
 
that all the essential information is available
 
to you.
 

This module has two further parts:
 

(1) Writing a description of an innovation in 
your own country, and
 

(2) Evaluating (as part of the Pcst Module
 
Tracticum) an innovation frcm another country
 

in terms of its usefulness for your own country.
 

The module which follows (Module 10) will give you
 
an opportunity to discuss the innovations in an
 
open seminar.
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DESCRIBING INNOVATIVE PROJECTS
 

Below is a description of an innovation in Thailand,
 

Mobile Trade Training Schools
 

Adults and cut-of-school youth living in Thailand's
 
rural areas with only 4 years of primary education
 
now have an opportunity to learn basic trade skills
 
which was not 3vailable to them before* Mobile
 
Trade Training Schools (MTTS) have been established
 
in 54 provinces to provide training in the skills
 
necessary for jobs in industry and agriculture.
 
The schools are mobile in the sense that teachers 
and equipment can be moved to new districts of a
 
given province when enrollment at the initial
 
location has dropped.
 

The programmes are designed to prcvide training in
 
the basic trade skills with minimum expense and
 
time. They offer the following ccurses: metal 
work, autcmechanics, electricity, radio and TV,
 
welding, woodworking, cooking, food p reparation, 
sewing, bcckkeep,,ing. Courses can be ccm1leted in 
five months (300 hours). MTTS programmes typically 
operate 3 three-hour shifts each day. This multiple 
use of facilities permits the programme countrywide 
to train 43,000 people a year. 
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The MTTS programme is growing rapidly, creating a
 
number of problems: recruitment cf teachers and
 
other staff members for the schools, exchange of
 
teachers and other staff members among the various
 
schools; transportation of materials to the
 
schools; communication, etc. To minimise cr
 
eliminate these problems, a coordinating unit, the
 
Vocaticnal Promotion Division, was established to
 
help the schools set up follow-up prcgrammes,
 
supervise and introduce appropriate methods of
 
teaching, introduce new materials to improve the 
training, and tc see that supplies, pcrscnnel, and 
facilities are being utilised to capacity.
 

Earlier this module emphasized of structuring the
 
information about a project so that all important
 
points are ccvered. The need to make an innovation
 
problem-oriented also was stressed. INNOTECH,
 
therefore, has designed a simple outline for
 
reporting innovations. It includes:
 

A,. Title 
B. Problem
 
C. Main Idea 
D. Description 

(1) Objectives 

(2) Methods and Content
 

E. Progress/Status 
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Below is the same innovation from Thailand fcllowing
 

the above cutline:
 

A. 	TITLE Mobile Trade Training
 
Schools (Thailand)
 

B. 	PROBLEM In Thailand, there are a large
 
number of adults and out-of­
school youth who are unable
 

to get jobs because they have
 
no chance tc get training in
 
marketable skills, many live
 
in remote areas having no
 
permanently-equipped training
 
schools.
 

C. 	MAIN IDEA A mobile van and teachers,
 
(with equipment for metal work,
 

automechanics, electricity,
 
radio and TV, welding, wood­
working, cocking, food prepara­
tion, sewing, bcokkeeping)
 

moves from one district to
 
another district to train adults
 
and out cf schools youth in
 
basic trade skills.
 



-------------- ----------------------
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D. 	DESCRIPTION
 

(1) 	Objectives a) To increase the number of
 

trained people in rural
 
areas, where there are no
 
permanent facilities for
 
training.
 

b) 	To train adults and out-of­
school youth in certain 
skills: metalwork, autome­
chanics, electricity, radio 
and TV,welding, woodworking, 
cooking, fcod preparation 
sewing and bcokkeeping. 

(2) 	 Methods and a) A mobile van and a group of 

Content teachers with training 
(include equipment as a unit come to 
people, a rural dfistrict, where there 
equipment, are nc permanent facilities 
materials, for training, to train adults 

etc). 	 and cut-of-school youth in
 
certain basic skills.
 

b) 	The training offers the
 
following courses: metal
 
work, autcmechanics,
 
electricity, radio and TV,
 
welding, wocdworking, cooking,
 
food preparation, sewing and
 
bookkeeping.
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c) 


d) 


e) 


f) 


E. 	2ROGRESS/ST1TUS a) 


b) 


These courses can be
 

completed in five months.
 

The programme operates 	three
 
shifts each day.
 

Once the training in these
 
trade-skills in one district
 
has reached the saturation
 
point, the unit will move
 
to another district, and
 
start offering the training
 
to other groups of people.
 

This unit is equipped 	with
 
facilities to teach the
 
trade-skills mentioned above.
 

43,000 peclle are trained
 

each year.
 

The MTTS programme is growing
 
rapidly, creating a number
 
of problems: recruitment of
 
teachers and other staff
 
members for the schools, 
exchange of teachers and 
other staff members among 

the various schools; trans­
portation cf materials to
 
the schools; communication,
 
etc. Tc minimise or
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eliminate these problems, a
 
coordinating unit, the
 
Vocational Prcmotion Division,
 
was estaL[ished to help the
 
schcols set up follow-up
 
programs-,S supervise anMd
 
introduce apprcpriate methcds
 
of tea,,hing, introduce new
 
materials to improve the
 
trainin,, anc! to see that
 
supplies, personnel, and
 
faciliLies are being utilised
 
to capacity.
 

Shortly you will be asked to write a brief description
 

of an inncvaticn using the fcrmat above. It is outlined
 

below. Please refer to this outline when preparing
 

your description.
 

A. TITLE The title of the project should
 
reflect the main components of
 

the innovaticn. e.g.: MOBILE
 
TRADE TRAINING SCHOOLS.
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B. 	 PiOBLEM What is the real problem that 

the innovation is intended to 

solve? Is it illiteracy? Is 

it the need fcr better planning? 

Make it very clear! State the 

problem ,.* nct the purpose0 

C. MAIN IDEA 	 Write 20-30 wcrds describing
 

the main characteristics of the
 

inncvation.
 

D. 	 DESCRIPTION (1) State the objectives of the
 

innovation *. what outcomes
 

it is designed to achieve.
 

Make these objectives as
 

specific as pcssible.
 

(2) Describe in detail 	the methods
 

and content bein used.
 
Describe organization,
 

management, equipment,
 

training, what population
 

is invclved, etc. etc 0
 

E. 	 F-1OG1SS/STLTUS How long has the program been
 

running?
 

What problems have been encoun­

tered?
 

What changes have been made?
 
What are the plans for the future?
 
What success has been achieved?
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SELF-EVALUATION (FAiT EI) 

B. 	On the next page is the descripticn of an innovative 
prcject., 2ead the description carefully and rewrite 
it in standardized format just describedl in this 
module,
 

Following the description are several blank format 
pages on which you should rewrite the description.. 



Community Educaticn Rural Center (CERC) - LAOS 

Community Mducaticn Rural Centers (CEAC's) were
 
initiated by the Ministry of Educaticn in 1962 with
 
a view to facing budgetary limitations and enrolling
 
as many children as possible. They serve simul­
taneously as lower primary schools, youth centers
 
and adult educaticn centers. A CERC may be any cf
 
the following:
 

- a temple school, fcunded in any village where 
a temple is in existence; or. 

- a public primary schocl, or. 

- where there is no temple or public primary school, 
a rural school built on the villagers' own 
initiative with a teacher (scmetimes wcrking 
part-time) selected and maintaine,) by the community. 

Under pressure frcm the pecple's ever rising expec­
tations fcr the education of their children, most 
CERC's have :radually turned intc elomentory schools 
with a single class divided into three grades. The
 
only difference between them and the public schcols
 
is that their teachers are not civil servants. The
 
Government pays them monthly allcwances which range
 
from 3,000 kip (IUS$ = 600 kip at the cfficial rate) 
for beginners tc 6,000 kip fir those whc have 
participated in at least four upgrading seminars. 
The allcwance is supplemented as needed by parents' 
contribution in money or in kind.
 



- 19 -

Althcugh in 1962, the gocvernment envisaged the
 
establishment cf 1,500 CERC's within three years,

the insecurity prevailing in some rural regicns, 
the difficulty cf communications and the scarcity
 
of national resources, have permitted the cpening
 
of only 891 sc for. Their work is supplemented 
by that cf the monks and the military (especially
 
in remote axeas and dangerous operaticn zones).
 
In order that isclated communities may benefit
 
from education, the rule that a ,minimumof 35
 
children aged from 6 to 9 is recessary for an
 
elementary school to be creat-O has been waivedl 
in the case cf CEiRC where there are 960 teachers
 
for 23,4408 pupils' or a pupil-teacher ratio of
 
slightly less than 25:1. 

- CERC teachers are recruited from amonC the 
ycung people of the villages who have completed 
6 years of primary school.
 

In conclusion, considering the restriction cf the
 
actual budget and the lack of teachers, in order
 
to extend education, even primary, to all the
 
people, Lacs will be obliged--not without
 
justification--to call on the communities to
 
contributed usefully and effectively to the
 
expansion of education. The villagers are
 
responsible for the support of CERC teachers and
 
for construction of certain buildings.
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Please rewrite the above description on the format 
provided cn the next page. ffter you have ccmpleted 
the format, compare your work with the Feedback 
sheet. Lemember that ycur work will probably be 
different (and perhaps better) frcm that done by, 
INNOTECH ... simply make sure that you have put 
the essential information under appropriate 
headings. Again, since innovations shcult be 
problem-oriented, spend some time in deciding what 
the problem was that the CEA.C's were designed tc 
solve. 
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PROJECT DESCiIPTION 

A. TITLE 

B. ' hO!LEM 
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C. MAIN IDEA 
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D. DESCZIPTION (1) Objective(s): 

(2) Methcds and Content: 



- 24 ­



_________ 
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* PiROGU~SS/SlaTUS_________ 
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FJSDBACK ('A,T II) 

The rewritten descrirtion belcw prrbably is different
 
frcm the one you wrcte. The impcrtant thinc. is that
 
you have described the inncvaticn un,'er the
 
appropriate headings. 

-. OJaCT DESC,- I TTIO 

A. TITL 	 Community mural 3eucaticn Center
 

(CE.C) - Lf.C3 

B. 	 '.OBLM Tcc few children in Lacs are able
 
to receive a --imary eClucaticn
 
because bu-'rets "i.c not allcw a 
sufficient inc::ease in the number 
of traditicnal schccls. Buc'gets 
also r'o not permit separate primary 
schcols, ycuth centers anC adult 
education centers. 

C. 	 MAIN ID.3A CZ C are ccmmunity c-erated schools 
in rural villages. Teachers for 
C.I-C's have comolt:' 	cnly 6 years 
of primary school, an(- they are
 
recruited'frcm the village. They
 
are traineZ thrcuCh a series of
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of government run upgra2ding seminars.
 

The village is .:esr-cnsible for 
buildfings an, fer most of the 
salaries (either mcneyor in kind) 
cf the teachers* 

D. DESCqilTICN (1) Main Objective: 

Frcvide primary educational
 
oppcrtunities to rural
 
villages at low cost.
 

(2) Methocds and Ccntent: 

(a) Teachers are recruited 
lccally frcm 6th grade 
gradcu ates. 

(b) Teachers are trained
 
through a series of up­
gra,::ing seminars. 

(c) Teachers receive a small
 
stir~end f:z,:.i the (cvernment 

cf (U2) per mcnth. This 
amount is increased to
 
$10(US) rcr these who have 
attended at least four 

urcrad.inc seminars. 
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D. DESCXITICII 

(Ccntinued) 
(c') The villace communities are 

respcnsible for acd'itional 

teacher payments. Parent/ 
ccmmunity ccntributicns 
are either in money or in 
kind. 

(e) Teachers are not civil 
servants* 

(f) Teachers are supp;lemented 
by mcnks and the military, 
particularly in remote 
areas an-' dangerous 
operation zcnes. 

(g) School buildings are 
prcvided by the village 
ccmmunity, They may be 
lccate, in a temple (temple 
schocl), in existing school 
buildings cr constructed 
by the villac'es. 

(h) Schccls arcu maintained 
the ccmmunity. 

by 

(i) The gcvernment rule that 
35 children aged 6-9 must 
be in a village befcre a 
schccl can be establ:ished 
has been relaxed for the 
CIC CIs, The average pupil­
teacher ratio is slightly 
less than 25:1, 

(j) CE.C's alsc serve as ycuth 
centers and adult educaticn 
centers* 
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S/ST/TUS (1) C:;LC's were began in 1962 with 
the aim cf establishing 1500
 
schools in three years.
 
However, insecurity in 2ome
 

remcte areas, Aifficulties in
 
communication an,. lack cf
 
resources have Fermitte-' the
 
establ.ishment of only 691 tc 
Cate.
 

(2) There are now 960 teachers and 
24,43 pu[:ils. 

(3) ilxpansicn is T-lanned. The 
Lac Governroent will b( cbliged 
to call cn additional communi­
ties to contribute.
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.OST MCDULS FIJ,CTICUM 

STEi 1 You an'. your cclleagues frcm ycur own
 
ccuntzy shoulC meet and -c-ecide upon one 
ed!ucaticnal innovation in your country 
that may be of value tu other countries 
in the region. Your innovation may be 
any aspect cf education (ed-ucational 
management, a curriculum :develcment
 
unit, technical education, ncn-fcrmal
 
education, etc. etc.).
 

Once your group has ecie( u':cn the 
innovaticn, write as ccmplete a 
descripticn cf it as ycu can (cniy one 
re,!rt fcr the total ccuntry tearm). 
Give it immediatcly to the Training 
Office so that it can be typer. and 
reprcdIuced. 

STIP 2 The Training Office will distribute two
 
descriptions from other countries to
 
each country grcup as indicated belcw: 

Indonesia will receive desc:'i-,tion from 
Laos and Thilii,.rines. 

Khmer will receive descripticns from
 
Singarore and Vietnam.
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Laos will receive .cscrir-ticns frcm 

:<hmer and Malaysia. 

Mlalaysia will receive Cescrip:ticn from 
1Thailand anc. Vietnam. 

Ahili:i-ines will receivc &escrib2ticn frcn 
bmer and Sinoapore. 

Singapcre will receive fescription from 
Inccnesia and Thailand. 

Thaij.and will receive C.escxipticn from
 
Malaysia anC Thilirpines. 

Vietnam will receive description from 
Indonesia and Laos.
 

When you receive tbc description frcm the two 
countries, please 

,'06 ap1l1y the 11I noting suggested changes fox 
'tatich tc your own country) n0.@ 

#,0 	 write a shcrt (1-2 paces)repcrt cn "Some
 
Adaptations to the (name of inncvaticn) for
 
Possible use in (name of your country).
 

AGAdN, GOOD LUCK I 
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MODULE 10
 

SEMINAR ON INNOVATIONS IN SEAMEO COUNTRIES
 

PREVIEW 	 The last five modules has provided you with a wide
 

variety of innovations in Southeast Asian countries
 

which have been devised to solve certain educational
 

problems. You also have had some exercise in
 

identifying the supportive and delimiting factors
 

of each innovation (inthe light of conditions in
 

your own country) and making modifications to make
 

maximum use of resources and minimize the constraints.
 

This seminar will give you the opportunity to
 

exchange views and ideas with fellow-participants
 

from other SEAMEO 	 countries on how innovations 

brought about in their countries may be modified and
 

applied to your own educational problems.
 

OBJECTIVES 	 The participant shall be able to
 

(1) describe how one innovation from each of two
 

SEAMEO countries may be modified and applied
 

in their own country and 

(2) Explain the reasons for each modification
 

you have made, stating the r-onditions in your
 

country that have 	necessitated such modifications. 

CORE 	 1. Before the Seminar, neet with your colleagues
 

INSTRUCTIONAL from your own country and study the group report
 

ACTIVITIES (Adaptations to some innovations) that you
 

prepared in the Post-Module Practicum of Module 9.
 

Prepare to present the report during the Seminar.
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2. The presentation of reports will be as follows:
 

TO REPORT ON ADAPTATIONS
COUNTRY REPORTING 

TO INNOVATIONS FROM ­

1. Indonesia Laos, Philippines
 

2. Khmer Singapore, Vietnam
 

3. Laos Khmer, Malaysia
 

4. Malaysia Thailand, Vietnam
 

S. Philippines Khmer, Singapore
 

6. Singapore Indonesia, Thailand
 

7. Thailand Malaysia, Philippines
 

8. Vietnam Indonesia, Laos
 

3. There will be a brief question-and answer
 

session after each report during which you
 

may raise questions to clarify some points on
 

the innovation or its adaptation. Suggestions
 

on other adaptations that you think will
 

increase the effectiveness of the innovation
 

may also be made.
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MODULE 11
 

PREVIEW At INNOTECH, we use what is called a "Systems Approach"
 

as a basic method for educational planning. To give
 

the method a title such as "System Approach" does not
 

give the method any special magic. What the title does
 

do is to indicate that we are using a systematic way
 

to arrive at decisions about education. Module 11
 

describes how a number of 'ersons might have made
 

better decision had they been more systematic in
 

their approach.
 

OBJECTIVE After reading through the articles and writing answers
 

to the self-evaluation questions, you should be able
 

to name the most important factors one should consiler
 

systematically in making a decision.
 

CORE Read the articles and write the answers to the Self-

INSTRUCTIONAL Evaluation questions. Then, check your answer with
 

ACTIVITIES the Feedback. 
 If you need help with any portion of
 

the article, consult any member of the Training
 

Staff.
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WHY SYSTEMS APPROACH? (PART I)
 

HOP' TO BE A BETTEP 'INISTER
 

A Minister of Education, on a trip to uro-e, saw a very exciting
 

school in which secondary students were studying acaderic subjects and
 

at the same tinc, learning practical skills. It was called a
 

comprehensive school. He said-to himself that'a:comprehensive school
 

looked Hke-a good thing for-hiS country, and he should Start the
 

construction of comprehensive schools when he returned home.
 

If you were that Mlinister, you should tell yourself to think again,
 

because you hal not userO a systematic approach in arriving at your
 

decision.
 

You had not asked yourself whether this new comprehensive school met
 

the needs of your country, or provided a solution tc your country's
 

problems.
 

You, obviously, had not established very clearly what the objectives
 

of your educational system were --- what the system should try to
 

achieve.
 

You probably did not have a very clear idoa whether this new idea
 

was possible in terms of the constraints and! resources within which
 

you have to work. For examnle, you might not have given adequate
 

consideration to costs, to the availability of trained teachers, or
 

to the possible reaction of parents.
 

It is also not very likely that you considered all other alternative
 

ways by which you might meet your country's needs --- ways which could
 

be more effective or ways which were less expensive and more acceptable.
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One of your greatest fatults, however, was your decision to start the
 
construction of a number of comprehensive schools immediately, rather
 
than trying out the idea in a single location and evaluating the results
 
of this tryout ---
before you constructed others.
 

If you did not do these things in arriving at your decision, you were
 
not a good 1.inister. 
 If you had done them very thorouEhly, you would
 
have been a better 1
4inister because you would have applied a systematic
 
approach in arriving at your decision.
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MODULE 11 (PART I) 

SELF- EVA LUATI ON
 

AND
 

FEEDBACK
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SELF-EVALUATION (PART 7)
 

A. 	The Minister probably would have made a better decision if he had
 

considered five factors. The factors were:
 

1. 	his country's rroblems
 

2. 	the of the educational system
 

3. 	his country's constraints and resources
 

4. 	all other ways to meet the country's needs
 

5. 	making a firm decision before trying out the idea
 

(Please fill in the blanks of items 2 and 4 above.)
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FEEDBACK (PART I)
 

A. 	The Minister probably would have made a better decision if he
 

had considered five factors:
 

1. 	his country's problems
 

2. 	the objectives of his educational system
 

3. 	his country's constraints and resources
 

4. 	all other alternative ways to meet the country's needs
 

S. 	making a firm decision before trying out the idea.
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WHY SYSTEMS APPROACH? (PART II)
 

HOW TO BE A BETTER HOUSEWIFE TO DO MARKETING
 

A housewife went to the morning market. She bought fresh eggs,
 

chicken, beef, pork, vegetables and fresh fruits. She bought
 

everything nitil her basket was full and her arms were full too.
 

She took a taxi home. That evening she was going to have birthday
 

party for her beloved husband. She planned to make a very delicious
 

birthday cake for him and a few friends.
 

She began to mix flour with butter, eggs and --­

"Where is my baking powder?", she asked herself.
 

She began to search for a small can of baking powder. She took
 

everything out of the basket; she unpacked every bag. She couldn't
 

find it. Suddenly she realized that she had not bought it.
 

She stopped mixing cake and began to make spaghetti sauce. But she
 

had to stop again after putting ground beef in the pan because she
 
remembered that she could not find tomato sauce in the market that
 

day.
 

We can apply a systematic approach in our daily life too. If you
 

were the housewife, before you went to the market, you would have
 

determined what your needs were. You were going to have birthday
 

party for your beloved husband.
 

Then you would have established your objectives - to make spaghetti
 

and cake for that party. Next you would have considered the
 

resources and constraints - what ingredients for those things you
 

already had, what you need to buy, and list them. Then you would
 

have considered the time that you might spend at the market, the time
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that you would spend for cooking; and also you would have considered
 
the budget that you could provide for the party.
 

In case you could not buy all ingredients that you need for making
 
spaghetti and cake, what are the other alternatives? You might change
 
from cake to fruit or another kind of sweet, like pie, etc. 
You
 
might change from spaghetti to another kind of dish whose ingredients
 

are easy to find.
 

The try-out of the dishes that you were going to cook for the patty
 
is also important. 
You should have cooked those dishes at least
 
once before the party, 
Then you should evaluate the results 
- was
 
the taste good or not? 
 How much of each ingredient did you have to buy?
 

If you had done these things before, everything for the party for
 
your beloved husband would have been absoltzelyperfect, and you
 
would have been a 
better housewife doing the marketing.
 

There is no Self-evaluation or feedback on Part II.
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WHY SYSTEMS APPROACH? (PART III)
 

HOW TO BE A BETTER DIRECTOR
 

The Director of the Teacher Training Department read a report about the
 
severe teacher shortage in the rural areas of his country
 

"That's our job," the Director cried, jumping to his feet. 
 "We must
 
double, perhaps triple, our output of qualified teachers". With his
 
usual energy, he worked hard to get the money, and he got it. He
 
then put up additional rooms to the existing teacher training
 
colleges, hired more professors, and accepted more students. 
In four
 
years, the number of graduates rose by three hundred percent. 
 To his
 
surprise he found out that the problem of teacher shortage in the
 
rural 
areas was still there, plus one another ptoblem -- dn oversupply
 
of teachers, fighting for positions in the urbah afeas.
 

What do you think was 
the greatest fault in the Director's decision­
making? We believe that he jumped at 
a solution before he had
 
considered carefully the real problem or need, when he had learned
 
that there was a severe teacher shortage in the rural areas of his
 
country. 
The real problem was that children in rural areas were not
 
receiving an adequate education.... not simply that there was a
 
shortage of teachers.... perhaps the problem could be solved without
 
teachers. The solution to his problem became a problem 
-- "We
 
must double, perhaps triple, our output of qualified teachers".
 
And of course he could not formulate the right objective since he
 
did not identify the real problem.
 

And also he had not given adequate consideration to the constraints
 
within which he had to work 
--- the limited budget of the existing
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teacher training colleges. He didn't think of ways to use existing
 

buildings, materials and personnel ....he didn't consider existing
 

resources that he could use.
 

It seemed that he had not considered all possible alternatives that
 

might provide the needed services in the rural areas. Nor did he
 

evaluate the several alternatives. If he had done so he could
 

probably have come up with solutions that were effective.
 

He also didn't think of ways to tryout or receive feedback before
 

going ahead on a large scale program. Because he did not arrive at
 

his decision systematically -- the problem remained and, in addition,
 

a new problem arose which became the real problem for some fellow in 

some other department to solve - The Director of the Labor Department. 

Had he done all the things suggested above, he would have been a
 

better Director of Teacher Training.
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MODULE 11
 

SELF-EVALUATION (PART III)
 

He would have been a better Director of Teacher Training if he had
 

1... 	 more carefully considered the problem of rural education 

rather than simply jumping to the conclusion that
 

shortage of teachers was the problem.
 

2 ... 	 established his in relation to the real
 

problem rather than simply assuming that he wanted to
 

increase the number of teachers.
 

3... 	 considered money constraints and considered the existence 
of a number of such as present buildings,
 

materials and personnel.
 

4... 	 considered then alternatives for achieving the objective 

of educating more rural children (perhaps IMPACT or 
ISOSA) rather than thinking only of more teachers. He
 

should also set up some procedures for
 

the alternatives.
 

5... set up a way to tryout his alternative ideas before
 
implementing a large-scale program.
 

6..... 	 and obtained information from his tryouts
 

so he could modify his approaches.
 

(Please fill in the blanks of items 2, 3, 4 and 6.)
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FEEDBACK (PART III) 

1. .. consider the real problem 

2. .. established his objectives in relation to the real problem 

3. .. considered constraints and resources 

4 ... considered other alternatives and set up procedures for 

evaluating alternatives 

5 .... set up tryout procedures 

6. .. obtained feedback. 
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WHY SYSTEMS APPROACH? (PART IV)
 

HOW TO BE A BETTER PRINCIPAL
 

The principal of a primary school was sorry for the students in his
 

school. There were very few things for them to play with during
 

recess. 
Only a few at any one time could use the swings and other
 
playground equipment. The other children could only stand around
 

until it was their turn to use the equipment.
 

Because he wanted all his children to be able to enjoy the playground,
 

he ordered some new equipment.
 

After the new equipment was put up on the playground, he sadly
 

observed that much of it was not used by the children. He also
 
found later that he did not have enough money for needed textbooks
 

because he had used so much for the new playground equipment.
 

If you were that principal, you should tell yourself to think
 

again because you had not used a systematic approach in arriving at
 

your decision.
 

You did recognize the problem of all children not being able to play
 

at the same time. Good for you!
 

However, your objective of ordering new equipment was an error for
 

several reasons:
 

You did not consider your resources and constraints
 

because your limited amount of money would not cover
 

both playground equipment and new textbooks.
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You did not think of alternatives ... different ways that
 

the children could enjoy themselves on the playground.
 

You could have organized games. You coulrl have had
 

inexpensive equipment built in your own community rather
 

than ordering expensive playground equipment. You could
 

have rescheduled classes so that a much smaller number
 

of children would be on the playground at one time.
 

... You didn't evaluate the possible alternatives by checking what
 

the children wanted to play with.
 

You went ahead and ordered all the equipment rather than
 

putting up only a few pieces to tryout whether the
 

children wanted to play with them.
 

And you didn't use the results of the tryout (or the results
 

of an evaluation of alternatives) to provide you with
 

feedback so that you could modify your objective or your
 

alternatives.
 

Had you done all these things you would have been a better principal.
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MODULE 11 (PART IV) 

SELF EVALUATION 

AND
 

FEEDBACK
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SELF EVALUATION (PART IV)
 

The principal probably would have made a better dec'sion 
if he had:
 

1... considered his resources and 

considered other alternatives.
 

checked with the children in order to evaluate the
 

2 ... 

3 ... 


other
 

put up only a few pieces of equipment to tryout
4 ... 

whether the children wanted to play with them.
 

5. used the results of the tryout to provide 

so that he could modify his objective or his
 

alternatives.
 

above.)
(Please fill in the blanks in items 1, 3 and 5 
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.FEEDBACK (PART IV)
 

The principal would have made a better decision if he had:
 

1... 	 considered his resources and constraints. 

2. .. 	 considered other alternatives. 

3... 	 checked with the children in order to evaluate the 

other alternatives. 

4... put up only a few pieces of equipment to tryout 

whether the children wanted to play with them. 

S. 	 used the results of the tryout to provide feedback
 

so that he could modify his objective or his
 

alternatives.
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WHY SYSTEMS APPROACH (PART V)
 

HOW TO BE A BETTER ADVICE-TAKER
 

The new Minister of Education was 7,lease-1. There were many international
 

donors willing to help improve the country's educational system.
 

Each promised assistance for projects that they thought the country
 

should have. One advocated comprehensive schools. Another pressed
 

for Teacher education. Another proposed a literacy program. There
 

were proposals for English language, Technical Education, Educational
 

Television, Nonformal Education and many others. All promised
 

assistance for the projects if the government would provide
 

counterpart funds.
 

"Ours is a poor country," said the Minister, "and we must make use
 

of all assistance offered." And he accepted them all. There was
 

much activity and the many projects startcd. "Now we are really
 

doing something," thought the Minister to himself.
 

But in a short while, the heads of the various programs were having
 

difficulty getting their needed portion of the limited counterpart
 

funds available. Some projects had to stop because there were no
 

more funds to go on. Others that were able to get funds were not
 

well received because they were not directed to sol-hng the
 

country's real problems.
 

Despite the huge sums expended, more than half of the children
 

failed to finish the elementary course. Very few finished high
 

school, and those that did could not find any employment. "I
 

wonder what went wrong", said the Minister. "The projects were all
 

good. We received a lot of aid. Why then, did they not do any good?".
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If you were that Minister, you should tell yourself to think again,
 
because you had not used a systematic approach in arriving at your
 
decision to go ahead with all the projects at once.
 

You had not asked yourself whether each project was directed toward
 

the problems of your country.
 

You had not established clear-cut objectives in response to these
 

problems.
 

You had not considered other alternatives to achieve your objectives.
 

You had not thought about the resources and constraints within your
 
country that must be considered in doing all these projects. You
 
should have asked such questions as! "Do I have enough counterpart
 
funds?" 
 "Do we have enough trained people to carry the programs
 
out?" "Does a given project fit into the culture and does it take
 
advantage of our own usual ways of doing things?"
 

You didn't set up any criteria to evaluate the possible alternatives.
 

And you didn't tryout the projects on a small scale or use the feedback
 
from the tryouts to modify your o'jectives or your ternative
 

programs.
 

Had you done all of these things, you would have been a better 
advice-taker.
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MODULE 11 (PART V) 

SELF-EVALUATION
 

AND
 

FEEDBACK
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SELF-EVALUATION (PART V)
 

The Minister would have been a letter advice-taker if he had:
 

1 .... 
 made sure that the programs were directed toward
 

solving his country's real
 

2. .. examined the proposed programs in view of the objectives
 

of education in his country.
 

3. 	 questioned the availability of counterpart funds, the
 

availability of trained persons to run the programs,
 
the ways in which the programs could take advantage
 

of the countries cultural habits, etc.
 
... 
In other words, considered both
 

and constraints.
 

4. .. considered other alternatives for achieving the country's 

educational objectives. 

5 .... 	 established ways to alternatives so that
 

he could decide among them.
 

6. 	 set up small-scale 
 of the projects,
 

using the results as feedback to modify objectives or
 
the alternative programs.
 

(Please fill in the blanks of items 1, 3, S and 6.)
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FEEDBACK (PART V)
 

The Minister would have been a better advice-taker if he had:
 

1. 	made sure that all programs were directed toward
 

solving his country's real problems.
 

2. 	examined the proposed programs in view of the objectives
 

of education in his country.
 

3. 	considered both resources and constraints.
 

4. 	considered other aiternatives for achieving the country's
 

educational objectives.
 

5. 	established ways to evaluate alternatives so that he
 

could decide among them.
 

6. 	set up small-scale tryouts of the projects, using the
 

results as feedback to modify objectives or the alternative
 

programs.
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MODULE 11
 

POST MODULE PRACTICUM
 

The Director of a Technical Training school has been directed by his
 
Minister to "redesign his curriculum to make it 
more relevant."
 
What things should the Director consider in his redesign of the
 

curriculum?
 

1. 

2. 

3. 

4. 
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S. 

6. 

7. 



SERIES 5
 

MODULE 12
 

THE SYSTEMS APPROACH
 
TO EDUCATION
 

INNOTECH
 

Original Material 
Developed by 
Dr. Henry Lehman 
Chairman 
Task Grcup on Systems 
Approach to Education 
Project ARISTOTLE
 



PRqEVIEW 


MODULE 12
 

Module 11 was designee to focus
 
some of the
attention upon 


important considerations in
 

educational decision making. 

In that module the fcllcwig 

concepts were repeated:
 

problems
 

i 4 objectives
 

and constraints
see resources 

*.* alternatives
 

evaluation of alternatives
see 


f•, tryout
 

•0. feedback
 

The next three modules will attempt
 

to establish a systematic relationship
 

among these components* (Different
 
used, but you should
words will be 


recognize that the concepts are the
 

same).
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The reascon that we are pxsenting
 
three different mcdules to outline
 
the systems approach is because
 
there is no sincle "systems
 
approach". However, all three
 
approaches have much in ccmmon.
 

When you finish the next three
 
modules, you and your colleagues
 
will be asked to develop your own
 
systems approach in Module 15.
 
(You will have a chance to modify
 
your approach at the end of the
 
course), Remember that there is
 
no single approach that is best,
 
what you develop in Mcdule 15
 
undoubtedly will be as qocd as 
those given in Modules 12, 13 and
 
14.
 

In the next three modules we will 
xot give very extensive details
 
aLout the components in the systems
 
appxoach °.. only the relationship
 
among components. Following this
 
series of Modules, we will explore
 
each component in greater detail.
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Module 12 was created tc
 
familiarize you with one
 
educator's interpretation of
 
the systems approach to
 
education - Professor Henry
 
Lehman. i-revious groups cf 
participants at INNOTECH have
 
found Lehman's article very
 
clear, well-organized, and
 
extremely systematic.
 

O'3JECTIVES fter reading the article and
 

completing the study questions
 
you should be able to:
 

(1) 	discuss at least three
 

reasons why one should use
 
a systems approach tc solve
 
educational problems. 

(2) 	 describe the relationship 

between different steps of 
the systems approach as
 
described by Lehman.
 

(3) 	modify the diagram of Lehman's
 
systems approach in a way that
 
you think would make it more
 
useful to you and give reasons
 

for the changes you breake.
 



CORE 
INSTRUCTIONAL 

ACTIVITIES 
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Read Lehman's article anC. write 
the answers to Self-Evaluation 
questions. Do not look at the 
suggested answer until after 
you have written your answers
 
Then, check your answer with
 
the Feedback. If you need
 
help, ccnsult any member cf
 
the training staff.
 



THE SYSTEMS APPROACH TO EDUCATION
 

HENRY LEHMAN 

Whenever one is faced with a complex prcblem
 

these days, scmeone is bound to suggest that
 

the systems approach should be used, as if
 

this were to guarantee an immediate cptinum
 

I wish that there were such a magical
solution. 

panacea to the solution of the complex problems
 

facing our society, whether they relate tc the
 

Middle East, revitalization of American inner
 

cities, public transportation, cr the national
 

education system. The systems approach does
 

not provide the ultimate answer by only adding
 

water and shaking vigorously. The systems
 

apprcach does (1) provide an orderly process
 

for develcping a solution, a process which is
 

(2) structured to minimize prejudicial
 

preconceived notions and maximizes the objectivity
 

required to arrive at a scientifically correct
 

answer.
 

Throuhout 1967 a group representing government,
 

the educational community, and industry has been
 

meeting to encourage continuing communication of
 

new ideas, developments, and techniques and thereby
 

contribute tc the advancement of quality and
 

efficiency of the nation's education and training.
 

To assure that this activity would continue to
 

stimulate an interchange of communication among
 

the gcvernmental-educational-industrial elements
 

of our society, the activity was named Project
 

Annual Review and Information Symposium
ARISTOTLE ­
on the Technology of Training, Learning and Education.
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Of the 10 task groups which were active during
 
1967, one was devoted exclusively tc the
 
application cf the systems approach tc educational
 
problems. The task group devoted the first year
 
to describing the systems approach. The material
 
below is a summary of the approach developed by
 
the entire task group and represents the material
 
presented by the Systems Approach tc Education
 
paned at the first ARISTOTLE Symposium held in
 
Washingtcn, D*C., on December 6 and 7, 1967.
 

The systems approach is nothing new* It is what
 
we have called in the past "the scientific method" and
 
(3) is a logical step-by-steD aDprcach to problem
 
sclvino which we use continually, ever though we
 
perform many cf the steps unconsciously4 Yet it
 
is surprising how often major problems are solved -­
or are attempted to be solved -- by finding
 
politically attractive solutions which are not
 
based on a systematic analysis of the problem
 
and alternate solutions, and therefore end up
 
making the prcblem worse., rather than solving it..
 

As developed by Project ARISTOTLE, the systems
 
approach tc education consists of eight steps:
 

la Need^-- the education/training problem;
 

20 Objectives -- measurable learning goals;
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limitations;
-- restrictions3. Constraints 	 cr 

4. Alternatives --	 candidate solutions; 

choice of best alternative;
5. Selection --

pilot operation cf the
6. 	 Implementation --
chosen solution; 

7.. Evaluation --	 measurement cf results obtained 

against originally stated 

objectives; and 

the change of the 	system to
8. 	 Modification 

correct for the deficiencies
 

'.Aoted. 

Briefly this list can 	be restated as:
 

(1) Define the real problem you are trying to solve.
 

(2) Examine many 	potential solutions and select
 

the one for which an objective analysis
 

has the greatest promise.
 

Measure the results 	obtained and modify the
(3) 
approach until 	the problem really is solved.
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This may appear tc be so self-evidcnt that it is 
not worthy of discussion. Yet, as in the ::ase 
with many self-evident "truths", these steps 
are not always followed properly, resulting in 
additicnal confusion rather than solution. The 
real intent of each step and the manner cf 
application are discussed in the fcllcwing 
sections.
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SELF-EVALUATION (1) 

Discuss at least three reasons why Lehman
 
believes that a systema-iic approach should
 
be used when solving educational problems.
 

(1) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

(2) 

(3)
 

(4)
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FEEDBACK (1)
 

Ycur answer should mention that a systems
 
approach provides:
 

(1) 	a systematic way cf problem solving
 

(2) 	an orderly process for developing
 
a solution
 

(3) 	a process which is structured tc
 
minimize prejudicial preconceived
 
notions and tc maximize the
 
objectivity required to arrive at
 
a scientifically correct answer
 

(4). 	a logical step-by-step approach to
 
problem solving.
 



--

NEED 

-- the real
The first step is to state the need 


need of the group under consideration. The real
 

need should address the overall problem to be
 

solved, and not only the educational problem;
 

for the first thing we must recogn'ze is that
 

education, in itself, is only one solution to
 

the problem. A statement of the need should 

be, for example, "We must provide better medical 

care"?, and not, 'We need a programed instruction 

booklet series for nursing training",
 

The second statement not only assumes that
 

more nurses will provide better medical care 


best will give only a
an action which at 

-- but also
partial soluticn to the problem 


includes the solution; namely, programed
 
This is in
instruction in the need statement. 


complete violation of the systems approach.
 

as
The proper way to implement the need step, 


well as some common pitfalls to be avoided, are
 

shown in Figure 1.
 

FIGU1ZE 1
 

NEED
 

DEFINITION A statement of the real proDoem
 

being faced by the society under
 
-- that statement
consideration 


of a problem which initiates
 

consideration of an educaticn/ 

training system as a potential 
solution.
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PROCEDU2z 1. 	Stant with an expression of
 
the generalized need; e.g.,
 
"we need better medical care".
 

2. 	Determine whether education/
 
training constitutes at least
 
a partical satisfaction of
 
the need.
 

3e 	 Determine in the light of
 
the present state-of-the-art
 
what type of manpower and
 
what skills are needed; e.g.,
 
more knowledge technologists
 
in the medical and allied
 
sciences.
 

4. 	Define more specifically and
 
in greater depth the group
 
of people and skill areas
 
required to satisfy the need.
 

5. 	Verify the need and the
 
delineation of the groG.
 
concerned through the judgment
 
of knowledgeable people in
 
the 	real world involved*
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PITFALLS 1, 	Have you definecd the ceal
 

need or are ycu addressing
 

a synthetic subproblem
 

which may presuppose the
 

answer? (Have you considered
 

the need for updated equipment,
 
rather than more personnel?)
 

2. 	 Have you baseC the need too
 

much on assumptions and too
 

little on verified facts?
 

OBJECTIVES
 

Once the need is properly stated, we can determine
 

what learning objectives must be attained to satisfy
 

decide what the student
the need. In this 	step we 

do after having completed the
should be able to 


learning experience.
 

This is the most important step of the systems
 

approach, because all subsequent steps arc designed
 

cause the learning system to meet these objectives.
to 

Hence, if the objectives are stated improperly, the
 

lead to the prcper solution.
system approach will not 


To be useable in the systems approach, the objectives
 

must be stated in terms which can be measured, for
 

otherwise we will never know whether the system as
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implemented meets the stated objectives. It is
 
this requirement for measurable objectives which
 
makes this step the most difficult in the process.
 

Most of us can see readily how to write measurable
 
objectives for skill training and for education in
 
mathematics and the physical sciences. Fcr example,
 
it is easy to describe precisely the type of
 
mathematical problems which a fifth-grade student
 
should be able to solve,, or which parts of a
 
flower he should be able to identify correctly.
 
The problem becomes more difficult in the language
 
arts, social sciences, and fine arts; yet even
 
there many behavioral changes expected in the
 
student can be stated in measurable terms, Instead
 
of saying that we expect the fifth-grader to have
 
an understanding of the problems faced by the
 
founders of cur country and be able tc relate how
 
they affect our current problems, this objective
 
can be stated in more measurable terms as follows:
 
"The student should read the editorial page of the
 
newspaper at least three times a week and should
 
be able to write a 200-word essay cn how a similar
 
problem was handled by the fathers of cur country",
 

It is often said that stating educational objectives
 
in measurable terms overemphasizes skills as opposed
 
to education, that, it would force the stating of
 
objectives in terms of "The student should be able
 
to list the names of all the Presidents in proper
 
sequential order". As seen from the foregoing
 
example, this need not be the case, but subtle
 
abilities and attitudes can also be stated in
 
measurable terms. This is the greatest challenge
 
to the educational systems designer.
 

Some guidelines on the preparation of objectives
 
are shown in Figure 2.
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FIGUIRE 2 

OBJECTIVE
 

DEFINITION 	 The determination and specification
 
of the terminal capability desired
 
of students after having successfully
 

completed a learning experience.
 

PROCEDURE 	 1. Define that portion of the need
 

which can be satisfied by the 
education/training system.
 

2. 	Describe in measurable terms
 
the observable act(c* which
 

will be accepted as evidence
 
of the learner having achieved 
the 	objective.
 

3. 	Describe the environmental 

conditions (stress, etc.) 
under which the desirc end
 
behavior must be demonstrated,
 

4. 	Define the minimum acceptable
 

criteria for demonstrating
 
terminal behavior objectives.
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PITFALLS 1, Are you sure that your objective 
contributes significantly to 
satisfying the real need? 

2, Are your objectives stated in 
specific measurable terms (must 
be able to identify themes from 
Beethoven and Mozart piano 
concerti) as opposed to 
qualitative statements (he must 
develop an understanding and 
appreciation of romantic music)? 

3. Is your definition of the test 
conditions realistic and valid 
in light of the true need)? 

4. Have you confined your 
statement of objectives to 
"should be able to do", or 
have you mixed in references 
as to how the student will 
in fact acquire these 
capabilities? 
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CONSTRAINTS
 

The universe in which we live does not permit the
 
implementation of just any solution. We are
 
surrounded by constraints. Some of those are
 
permanently inviolate because they represent laws
 
of nature; some are temporarily inviolate because
 
they represent current laws of fiscal limitations,
 
and hence are changeable with time; and others
 
appear to be constraints, but are only the
 
reflection of years of tradition and the status quo.
 

It is imperative that a comprehensive list of
 
constraints be prepared to guide the selection of
 
alternatives. These constraints should be examined
 
carefully to segregate the inviolate constraints
 
from the assumptions. Too often mediocrity has
 

t
been perpetuated by an attitude of, "We can 

change that, we have always done it that way".
 
Much of the technological progress which has
 
occurred during the current century results from
 
an attitude of scientists and engineers tl'at
 
"there must be a better way" and "unless you can
 
prove that it can't work, I will continue to treat
 
it as a potential solution".
 

Some guides to the preparation of constraints are
 
listed in Figure 3.
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FIGURE 3
 

CONSTRAINTS
 

DEFINITION Those real-world limiting conditions
 
which must be satisfied by any
 
acceptable system designed to
 
attain the educational objectives..
 

PROCEDURE 1, 	Identify the applicable
 
families (initial student
 
behavior, facilities, 
financial, timing, staff
 
limitations, administrative,
 
political, etc..)
 

2. 	List specific constraints
 

within each family and 
establish source of
 
constraints,
 

3., 	 Label the constraints by
 
severity (physical law short
 
term but inviolate, financial
 
or political psychological or
 
political.,subject to change.
 

4. 	 Rank constraints in order of 
effect upon the system design. 
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PITFALLS 1. 	Have you separated:
 

... facts from assumptions?
 

constraints from variables?
 

*** intuition from bias?
 

• ,•need from pressures? 

2. 	Have "pet solutions" introduced
 

unwarranted constraints?
 

3. 	Have you "built in the answer"
 
by seeing non-existing
 
constraints?
 

4. 	Have you caiefully validated
 

the inviolate constraints?
 

5. 	Have you defined the prerequisite
 
or presupposed student entry
 

capability sufficiently
 
accurately to permit 	the design
 
of a system to bring 	about the 
required change in 	capability?
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ALTERNATIVES 

You are now ready to generate a list of potential
 
or candidate solutions. This is the step in the 
process where the much advocated "brainstorm"
 
approach is useful. Since this is not the time
 
to discard or evaluate any solution, and since
 
this is the time to generate all possible solutions
 
so as not to miss the really good one, the
 
development of alternatives should be done in an
 
atmosphere of complete intellectual freedom, with 
participation from as many different groups of
 
people as possible, as shown in Figure 4. 

FIGURE 4 

ALTERNATIVES 

DEFINITION 	 The generation of candidate systems
 
which could achieve the objectives.
 

PROCEDURE 	 1, Gather data based on _urrent
 
and expected state-of-the-art 
with respect to potential means 
toward the specified ends. 

2. Solicit ideas from a wide 
spectrum of sources.
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3. Keep written list of all
 

suggested ideas -- even if 

they appear to be impractical
 

or to violate constraints.
 

40 	 Gather more data if the ideas
 

are insufficient in quantity
 
or scope.
 

1. 	Are you soliciting ideas only
PITFALLS 

from the "in-group"? 

2. 	Are you rejecting ideas as 

being impractical or 

inappropriate? 

Do you have enough knowledge
39 

of new possibilities to include
 

such solutions?
 

4. 	Are you inhibiting individuals
 

from proposing radical solutions?
 

5. 	Have you considered selection
 

rather than training as one of
 

your alternatives?
 



SELFwEVALUA.TION (2,_ 

During the third step, Alternatives, which
 
of the fcllowing-activities does Lehman
 
consider to be important?
 

(1) 	generate as many solutions as possible
 

(2) 	create an atmosphere of intellectual
 
freedom
 

(3) 	participation by every member in the
 
generation of alternatives
 

(4) 	 do not criticize or evaluate alternatives..
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_FEEDBACK (2) 


Lehman considers all of the above to be
 

important.
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SELECTION
 

The time has now come in the systems approach to
 

be critical. This is the step in which we have
 
to select the best candidate solution* This step
 

must also be performed scientifically, otherwise
 

the introduction of bias at this time can make a
 

mockery of the entire systems approach.
 

The selection criteria must be listed first* By
 

selection criteria we mean those characteristics 
which a candidate solution possesses which have an 

impact on the selection. These would include such 

classichl factors as the cost of implementing the 
solution, the time within which it could be
 

implemented, the degree of risk involved, the
 

impact on other portions of the system, etc.
 

The next step is to quantify these selection
 

criteria. Professional operations analysis have
 

developed very sophisticated computerized
 
mathematical models to evaluate various alternatives
 

and select the optimum one. Too often, however,
 
the model is much more accurate than the Jati
 

which can be assembled for a candidate solution.
 

For our purposes, it is probably sufficient to
 

rate each candidate solution against the selection
 

criteria on a +, o, - basis. 
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After this semi-quantitative evaluation ±as been
 
completed, look at the pictur2 it presents an(
 
apply critical thinking tu the answer it appears
 
to give. Don tt just add up the pluscs and minuses
 
and pick the one with the highest score, because
 
all of thz selection criteria should not carry
 
the greatest weight. This is the step in the
 
process where horse sense, experience, and good
 
calm judgment should be introduced. The question
 
to be answered is, "Is this really the best
 
approach"? Many billions of dullars have been
 

wasted by taking the output of a complex
 
mathematical mcdel as the gospel truth because
 
it came out of a computer: there may have been
 
nothing wrong with the computer, only with the
 

data fed into it. On the other hand, numerous
 
executives have wrecked their companies because
 
they failed to rely on objective analyses and
 
made all decisions by "the seat of their pants".
 

A healthy mixture of rigorous analysis (supplying
 
objectivity) and judgment (supplying intangible
 
experience) is necessary to select the best
 
candidate, as described in Figure 5.
 

FIGURE 5
 

SELECT ION
 

DEFINITION 	 The systematic evaluation of all
 
alternatives in terms of
 
objectives and constraints to
 
select the one which is considered
 
the most desirable*
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PROCEDURE 1. Define the criteria which will 
be used to select the most 
promising system. 

2. Establish a quantitative method 

for rating each alternative 
against the selection criteria. 

36 Evaluate the relative 
importance of the selection 
criteria. 

4. Utilize analytical methods 
(anything from logical thinking 

to mathematical models) to 
select the best alternatives, 

5e Review the results of the 
analysis against mature 
judgment. 

6, Make final selection of 
alternative(s) fcr testing. 

PITFALLS 1. Have you considered all of the 
vital selection criteria? 
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2. 	Is your scoring system biasing
 
the answer?
 

3. 	Do you employ a reasonable
 
balance of analysis and
 
judgment?
 

4. 	Are you unintentionally
 
penalizing radical solutions
 
because they will cause you
 
problems?
 

5. 	Have you rationalized a
 

predetermined ccnclusion?
 

6. 	Have you objective evidence
 

that the means you are
 
selecting are actually
 
effective?
 

IMPLEMENTATION
 

Once the alteynative has been selected -- go do iti
 

Nothing will happen until you try it out, and try
 

it in sufficient depth, for a sufficient time, and
 

with sufficient dedication to obtain valuable and
 

accurate results. Se Figure 6.
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FIGURE 6
 

IMPLEMENTATION
 

DEFINITION 	 The first adoption of the sclected
 
alternative to meet the specified
 
objective.
 

PROCEDURE 1. 	Delineate the activity
 

elements, schedule of events,
 
and resource requirements;
 

2. 	Plan a program to evaluate the
 

selected alternative(s) in
 
utilizing a pilot program
 
(as a test phase if possible,
 
to minimize the risk)*
 

3. 	Establish a controlled
 
experiment6
 

4. 	Establish machinery to collect
 

data (performance, financial,
 
etc.) to use for evaluation.
 

5. 	Implement the program with
 
conviction.
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PITFALLS 1, Are you implementing the 
system in sufficient depth 
to give it a good chance? 

2. Are you prepared to carry 
on the experiment for a 
sufficient length of time 
to gain valid results? 

3, Are you considering altering 
the original plan without 
sufficient justification? 

4, Are you ready to resist those 
who want you to stop after 
one of the early faltering 
steps? 

5, Are you able to collect the 

type of data to prove your 
numerical rankings of the 
selection process? 

6. Are you prepared tc follow 

through if success is proven 
or repeat earlier steps if 
results are unsatisfactory? 

7. Above all -- do you ha;e 

enough courage to try something 
new? 
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EVALUAT ION 

Now that the new 	educational activity has been
 

implemented the results must be evaluated* Measures
 

must be set up which measure exactly the parameters
 
specified in the original statement of objectives,.
 
By measuring the behavioral change which the
 

educational experience was designed to bring about
 

we can obtain an objective evaluationeof the
 
experience and move away from such subjective
 
values as "the students liked it". "the students
 
appeared happy and inspired". 

A list of guides 	for performing the evaluation is 

given in Figure 7.
 

FIGURE 7
 

EVALUATION
 

DEFINITION 	 The determination of the
 

conformance or discrepan..y
 
between all of the objectives
 
initially specified and the
 
performance that was actually
 
obtained..
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3.. 	 Re-examine the origin-alPROCEDURE 

statement of objectives and
 

collect therefrom the
 

specific measurable and 

capability statements*
 

2. 	 Re-examine the original
 

statement of cbjectives and
 

collect .'herefrcm the
 

statements of the environment
 

within which the capability
 

must be demonstrated*
 

Develop as many relibable
.3, 
and 	valid tests as may be 

required to establish
 

whether all the objectives
 

are being met.
 

tests
.4. Incorporate in the 


diagnostic features that 

provide guides for corrective
 

action. 

.5. 	Administer the tests to the
 

experimental system. 

6. 	 Interpret the results of the 

tests both quantitatively 

and 	qualitatively.
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7. 	At specified intervals, re­

examine and evaluate the 
need and all elements of
 
the system.
 

PITFALLS 1. 	Are you testing for the
 

capability originally
 
specified?
 

2.. Are the quantitative measures
 
validated and do they measure
 
the same parameters specified
 
in the objectives?
 

3..Are the tests reliable
 
(repeatable)?
 

4.. 	Have you avoided dependence 

on subjective ("I liked itV".) 
responses? 

.5. 	Are you testing for _etention
 

of changed behavior?
 

6. 	Are the assumptions made
 
during the analysis explicit
 
and tenable?
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MODIFICATION
 

You have just completed one interaticn of the
 
systems approach, The job is by no means done.
 
It is most unlikely that the evaluation reveals
 
that all objectives were met fully. The nature
 
of the nonsatisfaction of objectives must now
 
be studied, changes must be made in the solution,
 
these changes must be implemented and evaluated.
 
This iterative process must be continued until
 
the objectives are met to the extent desired.
 

Since the objectives also change with time due
 
to pressures and changes in the external
 
universe, this iterative process probably never
 
ceases; this is not disturbing -- man continues
 
to strive for perfection and most probably will
 
never reach ita
 

Guides for this step are given in Figure 8.
 

FIGURE 8
 

MODIFICATION
 

DEFINITION 	 The process of modifying the
 
designed learning system based
 
on deficiencies in meeting the
 
objectives as determined through
 
evaluation°
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PROCEDURE 1o Examine discrepancies between
 
spebified (objectives) and
 
obtained (evaluation) system
 
performance tc determine
 
probable cause for deficiencies.,
 

2. 	Analyze the entire system to
 
ascbrtain where the correction
 
can best be madee
 

3. 	Develop a specific plan for
 

correction,
 

4, 	Make the correction during
 
the nex, system cycle0
 

5, 	Conduct a new evaluation and
 
continue this cycle until
 
the specified performance is
 
attained,
 

PITFALLS l.. Areyou willing to acdLiit that 
you had discrepancies which
 
need corrective action or
 
are you blaming it on
 
"start up" prcblems which
 
will go away?
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2. 	Are you sure the system is
 

actually implemented the
 
way you thought?
 

3. 	Don't be fooled by initial
 

success, but keep up the
 

evaluation to detect time
 

degradation of system
 
performance, and to evaluate
 

quality of education/training
 
under real-world conditions.
 

the 	simple steps of the systems approach.
These are 

This approach is not the answer to the problem,
 

but it does represent an orderly scientific way
 

of finding the answer. As was stated at the outset,
 

this prccess is not new, it is merely the standard
 

logical scientific approach to problem sovling.
 

The important thing is that it works.
 

We probably use it all the time without realizing
 

it. When we buy a new car, select a new job, or
 

make vacation plans we go through this saine process.
 

Or at least we should. When we ignore this process
 

and 	make our decisions on emotional biases or on
 

inadequate alternatives, we often regret the
 

consequences.
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This is the basis cf the decision-making process
 
used by industry and government in areas where
 
the penalty of a wrong approach is too costly
 
to conceive. We cannot afford to use less of
 
an approach in structuring our educational systems.
 

One cannot help but wonder whether the use of
 
such an objective systematic analysis of the
 
educatioaal problems over the last century Would
 
have given us our current system of a small
 
school with a teacher for every 25-30 students
 
presenting material in a manner almost identical
 
to thousands cf other teachers in similar small
 
schools all across the land,
 

Is there a better way? I do not knows But we
 
must aggressively search for one, otherwise we
 
cease being creative human beings. And the
 
systems approach will help us find a better way.
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SELF-EVALUATION (3)
 

Describe the relationship which Lehman
 

proposes between Implementation (Step 6),
 
and Modification
Evaluation (Step 7), 


(Step 8).
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FEEDBACK (3) _ 

Your 	answer should include the following points:
 

(1) 	You i.mplement th2 selected alternative
 

(2) 	Based upon the results cf the implementation,
 
you evaluate the alternative to determine
 
whether the behavioral change specified
 
by the objective was acccmplished.
 

(3) 	Based upon the results of the objective
 
evaluation, you moif the alternative
 
as needed.
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SELF-EVALUATION (4),
 

(A) 	Put the following five systems approach
 

steps in the correct order:
 

(1) 	Implementation (1)
 

(2) 	Need (2)
 

(3) 	Constraints (3) .... 

(4) 	Selection (4)
 

(5) 	Modification (5)
 

(B) 	Complete Lehman's model by adding the
 
three missing steps in the correct order
 

(1) 

(2) 	 . . ... ___ _ _ __ _ __ _ _ 
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(3) ___ , 

(4) ., 

(5) 

(6) 

(7) 

(8) 
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FEEDBACK (4) 

(A) (1) Need 

(2) Ccnstraints 

(3) Selection 

(4) Implementation 

(5) Modification 

(B) (1) Need 

(2) Objectives 

(3) Constraints 

(4) Alternatives 

(5) Selection 
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(6) Implementation
 

(7) Evaluation
 

(8) Modification.
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MODULE 13 

PREVIW Mc'ule 13 focuses uit.'n an article by 
Dr. Davi-. Klaus "1f-,:jriicaticns cf a 
Systeros A1ppr-.ach t. <3lucaticnal 
Impr:vement". In this article., 
Dr. David Klaus stvrsses that fcr 
educational planning in any country 
tc be effective, a systems approach 
must be use'. The first section 
liscussas in gcnezal terms what a 

systems apprr;ach is an6 why we need 
its Then Dr. Klaus ;?rcccee-'s tc 
delineate six major steps that 
broadly make up his interp-etaticn 
cf the systems apr)-.oach. Finally 
he offers an exav'c[1~ of hcw the 
systems aipproach can be aprplied. 
This mocdule is imprtant fc.r you 
to read,because it stresses the
 
value cf using a systems approach 
in educational ;l-anning and offers 
a concrete exam-le in suu.-..rt. 

OBJECTIVES 	 After reading the article and
 
going thro:ugh the self-evaluation
 
questions, you shcul." be able to: 
(1) list an, give e-ucaticnal 
examples from your own country of 
each cf the six majcr stei-s ,f the 
systems apr-,oach as ,%escvibe-1 by 
.,laus. (2) modify the .diagramof 
the systems mcdeL by Klaus in a 
way that you thinkI. wculV" miake it 
mcre useful tc you and give 
reasons for the changes you make.
 

http:suu.-..rt


-
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INSTUCTIONL 

ACTIV!TI,S 
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ReaC.Dr. Klaus article an'. write
 
the answers tr the self-evaluatins.
 
Do nct leck at the suggstec'
 
answer until after ycu have
 
written yr;ur answer. Then, check
 
your answer with the Fee-7back 
provi e . If ycu neec' helj: 
consult any member '; the 
Training Staff. 
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IAFLICATICNS OF A SYSTEMS A-'i OACH
 

TC '3DUCAT IOCNAL IMF 7OV7MlI'ITNT
 
David 3. i'laus
 

Need for a Systems fLp Frcach 

cducaticn is only cne of the many field s in which
 
the availability of petentially useful technolcgy
 
is considerably ahead of the dlevelcpment cf
 
practical applicatichs of the technologyi N!ot only
 
has a vast variety of d-evices arid: nieia been deviseOc 
tc suppcrt and suoplement classrcem teaching, but
 
far mere schisticated1 concepts of curriculum 
planning, student evaluaticn, teaching m.ethcdcolcgy, 
career guidancc an2 schccl adminis~taticn have 
appeared as well. The growing gal- betwezn what is 
done and what might be ,Irne in prtviz'ing effective 
education, then, is not due to any shortage of 
promising techniques but to their diversity and
 
lack of familiax:ity. No one perscn d:cray can 
acquire the exi-ertisc necessary tc be nn authority 
in each ando all cf these technclcgies. 

1-s a result, the effcrts of many individuals each 
working in his cwn range of s-ecialized competency 
must be ccmbined if educational planning is to make 
use of all relevant technology in achieving its 
purposes. This, in turn, requires c.systems 
approach, a methcdclogy for integrating the various 
ccmponents needed to implement an innovation into 
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a smoothly functioning system. A systems approach 
is not a substitute for the skilled efforts 
necessary tc design, develop ahd prcducc each 
separate part which may be eqUireb Instead, it 

is a methcdclcgy for insuring that every required 
component is ientified, that each compcnent 
contributes offcctively to the overall cutccme and 
that nc component represents expenjitures of time, 
money cr resources disproportionate to its unique 

contributicn within the system.
 

Endless examples can be cited where a failure to
 

focus on the system as a whcle rather than on one
 
of its more evidnt components has leV to unhappy
 
resul;s, For instance, perhaps millions cf dollars
 

worth of language laboratory equipment sits unused
 
in many American schools because the lesson
 
materials needed to accompany this equipment are
 
unavailable or unsatisfactory. In other schocls,
 
large amounts of money spent on cnerhea: projectors
 
have been wasted because nc one determinen in
 
advance whether teachers could or wculd prepare
 
the necessary visuals. Sometimes years have been
 
spent developing courses for educaticnal television
 
only tc have changes in the curriculum render the
 
course obsolete before it could be used.
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Emphasize the ircduct, not the rrccess
 

These kind.s cf errors can be avciOcc by appcrcaching
 
the system cf oducaticn as a whole, an" by insisting
 
that attenticn be fecuse&T on the 1.rcluct instead
 
of the precess c-f er.ucaticn. This means it is not
 
twelve years cf free instruction, nor educational
 
televisicn, ncr ample buc'gets, nor even br-ight

teachers that will insure the 
success of c.ucation.
 
Improve-'. txtbccks, newer buildings, better guic-ance

and smaller classes all seem r-esira!cl but they 
are nc mcre than a few of the chcic.s c-f micans by
which education might be imprcved. They aro nct 
ends in themselves. Fccus cn the c::,-2uct is 
stressec by the systems approach, an- . thc methD'Clogy 
associat--_. with the al prcach has cvelve) frcn effcrts 
to devise a framework which will yiel. a ;'rc:luct 
that, with respect to the state of thu. art, is the 
most effective, efficient and economical which can
 
be achieved.
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(M)S3ILF-EVALUATION 

The systems approach emphasizes the -ro-c Iuct, not the
 

process o e.ucaticn. The -.rc;:uct is what the system
 

will prc(-'ucc., The process is how it will procuce 

the prcduct, Check which of these is a process anf 
which is prcuct. 

ai 	 Fewcr pupils p-er teacher
 

r- cfuctL I 17rcess 
b. 	90% cf stu.,;nts at age 7 can a.._ any twc numbers 

between 1 an:'. 100

[ ] rocess 	 B ] i.:uc t 

c. 	 Use mcre z-fucational TV to nresent science 

lesscns 

electricd. 	Studcents can builC a battery elera'-
mot or 

prccuctpI-roczss[ 	 K ] 



--

(a) I.rccess 

(b) proCuct 

(C) p.rccess 

(di) rrcc'uct 
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Steps 3. anr! 2: Trcblem anO Outcome 

The first stens in api-lying a systems ap--rcach are 

(1) the recegniticn an,' efiniticn of the prcblem, 

ano. (2) ceci<ing what is tc be the cutccme cf the 

system, ;etermining goals is not always easy, 

particularly tc someone experience in system 

develcpment, because many cf the mcre obvious goals 

seem scmewhat elementary under clcse examination.
 

There are many alternate ways of prroucing more
 

grad'uates, for example, although scme Cf them,
 

such as lowering standard.s Orastically, are not
 

ccnsidere. d-esizable by most educators. Similarly
 
more
recognition that skill in carpentry may be 


important than knowledge of Latin cr that mastery
 

cf mathematics may be far zifferent than exposure
 

to arithmetic must be establishecd earl y in the
 

design cf a system of education tc make certain
 

those who will work on its various segments
that 

will have a common gral..
 

Step 3: Measures of Success
 

The third step in a systems approach is tc establish
 

cnly for the system as a
measures of success, not 

each of its compcnent functions.
whole but also fc.r 


How much should every chil' learn in schrcl, and.
 

how is this tc be measure-,? What is the limit on
 

how much can be spent, and are there any limits on
 

how this money is to be allocated? When is the
 



system tc be cperatinal,. and what ccnstitutes
 
sufficient reascns for delay? The most convenient
 
way of 	expressing these questions is in terms of
 
the cost, in time,,money andc resources, fcr each 
measurable increment in the level of student
 
accomplishment or the number of stucents to be
 
educated, Insistence on stating measurable
 
outcomes, however, differentiates becween a
 
systems 	approach and many other approaches to
 
educational betterment.. Change baseed upcn no
 
firmer 	a justification than hopelessnzess over
 
existing Oractices easily could be a change for
 
the worse., That educational prcgress is cifficult
 
to measuxe makes it no less imperative
 

Step 4:: Potential Solutions
 

It is only after adequate measures have been
 
established that serious work can begin cn the
 
fourth 	step, that of'identifying potential
 
solutions.. !ach solution must. itself be an
 
entire system although it need not be directed
 
at all tdesirable goals at- once., 'Cne sclution
 
might be propose., for advancing adult literacy,
 
for example,.while others might be p.'ropcsed for
 
vocational training, textbook printing or school
 
building .design. Alternative solutions frequently
 

t" 	 will be suggeste! for each goal.. "Zring this
 
step twc implcrtant findings are bound to emerge..
 
F'irst, i. will become evident that no one
 
technolcgy or innovation in education alone will
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be capable of achieving any goal. Content,
 

facilities, talent and.many other factors must
 
Secnd, it
be combined into a workable system* 


will become apparent that no single technclcgy
 
a workable
of innovation, even when arrangedf intc 


system, will be suj.pported by acceptable evidence
 

tc demcnstrate that the system, if applied, will
 

achieve the criteria established fc it. This
 

is a rather strong statement, but it wculd be
 

foolish tc conclude that any existing system
 

provides the quantity and quality of education
 

which is both needed and regarded as attainable
 

that the changes needced to make any innovation
cr 

fit intc a new environment will not have a major
 

effect "
 

Step.. 5 Ta.ycut- an.d.. eyision
 

some one cr even several)
This does not mean that 

work andpotential sclutions could not be made to 

work well* But it does require a fifth step in 

the systems approach, a period of tryout and 

revisicn, of feasibility testing and imprcvement,
 

which attempts tc isolate and overccme weak
 

components in suggested solutions. One system
 

might be more effective, for example, if it could
 

be adapted to permit each student to learn at his
 

mcther might prove to have an acceptable
own pace. 

cost but only if the-films to be used could be 

adapted with different sound tracks for other
 

language areas. Still other systems might be more
 

iI
 



acceptable if the necessary textbooks could be
 
reproduced in sufficient quantity, if there were
 
modest imprcvements in the curriculum cr if
 
slight revisicns were mace in teacher training.
 

Step 6: Implementation anc Imprcvemcnt
 

The sixth and final step in a systems apprcach is
 
making prcvisicns for continuec efforts tc improve
 
whatcver system is finally adoptecd, Educational
 
technolcgy is growing at an ever rapid rate and
 
new innovations are bound to appear* (-ny system
 
may be quickly outdated unless diligent efforts
 
are made tc reccgnize deficiencies and improve 
upon them. This capacity for change shculd itself 
be built intc the system as procedures for
 
continuous evaluaticn and feedback. It is not
 
very likely that a system which was carefully
 
built wculd have to be ccmpletely replaced, but 
this pcssibility always 4axists.I For this reascn, 
care should be taken to distinguish between
 
innovations which represent major c'eveloprments.
 
There is nc point in copying the errors made by
 
others simply because they also have fcun7 some
 
way in which they diminish the significance of
 
these errors.,
 

Innovate by Trying Things Out.
 

One last point is that any system should be dfesigned 
to enccuxage and not discourage inncvaticn. Most 
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systems, particularly educational systems, contain 

a surprising amcunt cf redundancy, Cne cr two 

errors cr cleviaticns are not likely tc lead to 

seriously negative consequences. On the cthey 

hand, the oppcrtunity to explcre new methcd and 

techniques may prcduce useful disccveries. How to 

achieve the best possible educaticn is nct a matter
 

to be decided by discussions among groups of 

experts; at best, experts can propose potential
 

solutions which should be investigated.
 

All that
Real innovations may come from anywhere. 


is required is openness towards trying them cut.
 

But it alsc must be remembered that innovation is
 
a
itself a prcduct cf technological gains and not 


Meaningful innovations must be Cistinguishec'
process, 

lead to neither lasting
from cppcrtunistic fads that 


nor demonstrable imprcvements in education, Good
 

sclutions to important problems do not have to be 

elaborate, encompassing or expensive. Sufficient 

technology is available to overcome many cf the 

present shortcomings in education if it is brought
 

to bear in an orderly manner by conscientious
 
individuals, each willing to cqntributs his talents
 

as part of a goal directed teams'
 

"- :kj
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QUJ3STICN 

I think we might give a little mcre insight intc 
the systems a-prcach if we could get Dx. lausa 
to stretch his imaginaticn a little further and
 
assume a situaticn where a country is starting
 
from scratch with no educational system and
 
wants tc build one. Hcw wculcd you apiply the
 
approach in C-evelcping an adequate naticnal
 
educational system? Then, after that, perhaps
 

take a specific problem in this system that
 
can be easily identified and apply it to that.
 

This is not as far fetched as it wcu!, ssem, In
 
cur time this has happened, for example, in
 
7&thicpia. After Wcrl. War II, when the Italians
 
left there was absolutely nc instituticna! base 
fer an educaticrial system. There was n!t 
educaticnal lea1..-_rshii an7.the indigencus 
educaticnal syst-m such as it was ha.. been destroyed. 
The prcblem the, 3mpercr fac,d was building an 
eclucaticnal system from scratch. Swaziland was 
another case in rcint. Hcw wruld. you ai tly the 
systems if you were starting in these places 
from scratch? 
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The first thing you would do is suggest that the
 

country has tc identify the naticnal goals for
 

educaticn. This is extremely important, an., it
 

is much more difficult than it scun,'s. We tend 

tc say we want cur children to be well e.ucated 

sc that they will lead happy and Trccluctive lives. 

This is a terribly uncertain definition. The 

goals must be sp-ecifically stated in terms of their 

own national development needs; e.g. each child 

shculd learn: (1) an employable skills, (2) to 

read and write, (3) manage own mcney.. Each child, 

should leave the educational system with an 
employable skill-. Whether he uses it cr not is 
ancther problem, but you have tc leave an 
educational system with a skill that scmeebdy 
is willing tc pay for.. We feel every child should 

leave the system with the ability tc read! and 
write. -very person who leaves the system should 
have the ability tc manage his own financial
 
affairs.
 

The system should have an opportunity within it
 

to progress tc the point of attending the university.
 

Well, these are scm- cf the objectives that are
 

specific. Once the purpcses are Cetermined, we
 
have tc decide for 6etermining their
.n~criteria 

achievement. Fcr example, when is a student
 

prepare.-. to enter the university? Does he have
 

tc pass the British entrance examinations, cz does
 

he have tc pass .merican entrance examinations, or
 

does he have to pass what kind of entrance
 
examinations? What kind of college ar- we trying
 

tc prepare him to go to?
 

2 .
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We alsc have tc establish costs pzinciples for the
 
systeGni The ccuntry has cnly sc much "'rescurces, 
even anticipatedC in the future, that can be devcted
 
to ecucation. It may te necessary to r.xrcp out 
rf
 
scnc ccntent c-. even Crc out scme chi!eren to 
meet the rescurce limitation, anc! these pricrities
 
must be Ceterminc' by the pecple who live there.. 

Then, the next step wcul- be tc fcrecast ii-ctential
 
scluticns fcr achieving the outcome., Here w,- woulC 
potentially suggest a wide range c: pcsfsibilities 
anC then ccnsi c-.e each cne in greater detail. 1cr 
instance, eucaticnal television might nct be a
 
ver efficient way of bringing instructicn because 
of the ccst, or the transmission dI.ifficulty cr 
something else like that.
 

We might wel! exaziine apprcaches which wcui(., use
 
learner centered- instruction instec2 of teacher 
centered instruction. That is, autc-instruction,
 
programismv instruction, instruction ccz:i!htely in
 
the absence cf a teacher. This has been fcne an(, 
is net an unreascnable prcpcsiticn. It is nct 
easy as an established2 system, unfcrtunately, but 
in a new system, this is very plausible. 

We wcul-d certainly want tc investigate the 
pcssibilities cf making better use cf i -cplC-Is 
time than we Cc now. For scme reascn 12 years 
seems tc be the rule for public schcc! ed'ucation. 
The US Air Fcrce now gives 8 hours cf instruction 
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a clay. They ccnsi'Cr that the most effective time
 
span, but during the .. to
crean conflict they went 


1
12 hours a fay anc they shortenet- ccuzses by 1/3 
and everybody learned just as much, There seems 
tc be nc real reason why people can't learn 
effectively 12 to i/.: hours a clay with enough time 
to eat and sleep, if ycu really have a lot to teach 
them. 

We woul2 p:rcbably like tO lcok at systems that
 
would minimize eventual problems such as the cost
 
of -the teacher. In the long run, th, cost cf the 
teacher is probably the biggest cost in any school 
system. We want to avoid building in an impossible 
exYpenditure of this kind in the bcginning. 

It is not possible to apply the remain,'.Zr of the 
systems aplproach to this hypothetical case, because 
at this point we would be trying cut various 
solutions and attempting to develop an interwcrking 
system. After you have developed the system, 
certain innovations would probably have tc occur, 
and certain solutions wculrd probably have to be 
d7.ropec! as being ineffective. 

.... J
 

http:remain,'.Zr
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S."LF-iVALUATIO14 (2)} 

The author describes six steps in the systems approach,

List each step and give examples f:rom your experiences

in your own country. Steps 1 and 2 are done for you.
 

ST.:_ EX1AMPLE 7.OM OWN COUNTRY 

(1) o 
 (1) Not enough children in rural
 
an c7 villages a-ze learning to read;
 

we must therefore,
 

(2) 	outcome 
 (2) 	increase the pel-centage of 
children who can read 

(3) 	 (3)
 

(4) 	 (4) 

(5) 
 (5) 	 (not necessa.y: to com lete)­

(6) 
 (6) 	(not necessary to complete)
 



(1) Fzoblem 
ano. 


(2) Outcome 

(3) Measures of 


success 


(4) ?otential 

solutions 


(5) Tryout and 

2evision
 

(6) Impziamentation 

an6
 

Imp ::ovezient
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oI2DBAC;'. (2) 

(l) Not enough chiiLden in rural
 

villages are lea:ning to read;
 

(2) we must, therefore, increase
 

the percentage who can read
 

(3) demonstrated ability to read
 

newspapers, public notices,
 
and signs - or pe--formance
 

on National Reading xamination
 

(4) Frogrammed Tutoring; Self­

instructional 
 -a~nng,
.TV
 

adio, Tear.- .'eaching, etc.
 

(5) not necessary.
 

(6) not necessary.
 

WQ__: 	 Your ansvezrs, of course,
 
vary dzpend-ng upon your
 

country. Thzc': with a
 

member of the training
 
staff if you:,: answers
 

are ma6.e:.ly different
 
from the ones above,
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POST MODULE FRACTICUT4
 

Below is a diagram of the systems model by Klaus 
as drawn by INNOT3CH. 

[ I4iASU ?.I S 

SOUTCOME -- U 

SUC,-.s'1 	 I
 
IMFL21v1SNTATIION T'RYOUT ?rZ'NT IAL 

AND '- ANDSOUIN
 
IMF OV3MEI J -,jV I SIN SOLUTI ONS 

STEP 1: 	 On the diagram, make any changes that you 
think would make the model clearer and 
more useful to you. Use red pencil or 
ball pen and number the changes you make. 

ST2P 2: 	 Give your reasons for each change you 
have made, numbering then correspondingly. 
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MODULE 14
 

Module i4 illustrates the application of the systems
 

approach to educational development in Indonesia
 
(as developed originally for the BPI'... Office of
 

Educational Development in that country.)
 

This essay differs from the two previous interpretations
 
of the systems approach (Klaus -
Module 13 and Lehman -
Module 12) in emphasizing the relationships between 

system components. 

After reading the essay and completing the study 
questions, you should be able to:
 

(1) describe the relationships between each of the
 
system components in the Indonesian BPP Model.
 

(2) Make any changes in the BPP model that you think
 
would make the model more useful to you and
 
justify the changes you make.
 

Read the essay and write the answers to the self­
evaluation questions. 
 Do not lock at the suggested
 
answer until after you have written your answer. Then,
 
check your answer with the feedback proviled. If you 
need help, sign up for a staff tutorial in the Training
 

Office. 
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INTRODUCTION
 

Any large-scale human endeavor represents an attempt to achieve some goal.
 

Goals may concern the creation of a faster airplane or the achievement
 

of international peace. Whatever the goal, however, there are usually
 

constraints which must be overcome, resource limitations which cannot
 

be exceeded, and alternative means an,! consequences which should be
 

considered. In Indonesia, the Pantjasila provides admirable principles
 

toward which societal goals are directed. They cannot, however, all
 

be attained at the same time, nor can they be achieved immediately.
 

Resources are limited and must be allocated in a planned fashion to
 

achieve priority objectives. Systematic planning is of value in aay
 

society, but it is crucial in a society with limited resources.
 

The formulation of plans consists, in effect, of a series of specific
 

action decisions. The process of making decisions is fundamentally
 

complex, as indicated by the flow chart shown below:
 

Problems

' and 

Needs
 

Objectives Pl an , Inputs to
 
< ci> for 

Resources Implementation
 
I and
 

Constraints
 

S R Decision Make 


I Alternatives
 
I I
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In the context of educational planning, the various elements of the
 
chart may be interpreted as follows:
 

Problems and Needs can subsume deficiencies in a wide variety of societal
 
areas such as literacy, population growth, industrialization,
 
agriculture, transportation, communications, foreign relations, etc.
 

Objectives can refer to the purposes of educational programs designed
 
to fulfill societal needs, e.g., increasing skills and capabilities
 
within the population with reference to reading, family planning,
 

health, trades, agriculture, etc.
 

Resources and Constraints can include supportive or restrictive
 
factors such as money, policies and customs, availability of trained
 
educators, physical assets and restrictions, timing or sequencing,
 

etc.
 

Alternatives refer to specific educational programs and innovations
 
which may have value in attaining educational objectives.
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Obviously, all of these inputs at their many possible levels of
 
specificity cannot be processed simultaneously by the individual who
 
has to decide which educational programs to fund. !'Wh-t is needed is
 
some process whereby this complexity of inputs can be syscematically
 

organized and presented to the decision maker in a meaningful way.
 

The following diagram shows an idealized "black box" which would
 
process the inputs and provide the decision makers with the results
 

of systematic analyses: 

Problems
 
and 

Needs
 

Objectives ~Analyses i PPlan 

of - e -c for 

Resources 
Alternatives Implementation 

and , 
Constraints 

Alternatives
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Although no such magical "black box" exists, the systems approach can
 
help to perform these processing functions by providing systematic
 
routines for handling data, as shown in the diagram below. The
 
diagram indicates the major components of a proposed plan of action
 
that must be ccnsidered before implementation; it also shows the
 
sequence of analytic procedures to be applied as well as 
the output
 
to the decision-maker. 
Each of the boxes represents an essential
 
sub-process fot which systematic routines must be devised. 
The
 
sharper the methodology developed for carrying out these routines, the
 
less demanding will be the proces.
 and the more precise will be the
 

results.
 

The role of evaluation and feedback in this system should explicitly
 
be noted. Effective planning machinery depends 
on a combination of
 
analysis and empirical data; as the lessons learned frcm the results
 
of one planning cycle are applied to the next, the entire process is
 
steadily upgrade&.
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EVALUATION 

OF 

LTERNATIVES 

EC 
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ION 
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In conclusion, it should be pointed out that even the most
 
sophisticated application of the systems approach will not establish
 
the goals -- people will have'to continue to set their own goals. 
 Nor
 
can systems approach methods decide how to allocate resources to
 
achieve these goals 
 people will have to continue to make resource
 
decisions. 
However, planning systems are extremely helpful in
 
providing distilled, pertinent information.
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MODULE 14 

SELF-EVALUATION
 

AND
 

FEEDBACK
 



SELF-EVALUATION
 

Refer to 	the final Educational Planning System BPP Model.
 

(A) 	1. To formulate objectives, one should consider both
 
and
 

2. To modify objectives one should consider
 

(B) According to the diagram, the main basis upon which analyses of
 

alternatives is made is
 

(C) According to the diagram, how is feedback used in the system?
 
Your answer should describe the relationship between feedback
 

and three other components of the system.
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FEEDBACK
 

(A) 1. Problems/Needs and Resources and Constraints.
 

2. Feedback
 

(B) A set of alternatives is initially generated based upon Objectives
 

and Resources and Constraints. Then, using specifie criteria
 

for evaluating alternatives, the alternatives are analyzed.
 

Based upon the analysis, a decision is reached regarding which
 

alternative or combination of alternatives should be implemented.
 

(C) Based upon the results of an evaluation feedback is used:
 

1. to analyze the first set of alternative again or
 

2. to generate a new set of alternatives or
 

3. to formulate a new set of objectives.
 



Below is the BPP model. 

POST MODULE PRACTICU'l 

I EDUCATIONAL PLANNING SYSTEM I ,PLAN FOR IMPLEMENTATION 

RESOURCES 

AND 

CONSTRAINTS 

-

CRITERIA FOR 

EVALUATING 

ALTERNATIVES 
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T 

I 

PROBLEAAND 

NEED 

O>BJECTIVES -) ALTERNATIVES EVALUAT ION--P OF -FOR 

ALTERNATIVES TRA 

UT 

EC TRY 

OUT'AND 

EVALUA 

rION : 

SIN 

IMPLE 

MENTA 
ION 

EVALUA] 

rION ,, 

-

FEEDBACK FOR MODIFICATION 

II 
,L---------------------------------------------------------------------------------------------------

I 
I 
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Step 1. 	On the diagram make any changes that you think would make
 

the model clearer and more useful to you. Use red pencil or
 

ball pen and number the changes you make.
 

Step 2. 	Give your reasons for each change you have made, numbering
 

them correspondingly.
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PREVIEW 
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MODULa 15
 

UO to this point, you have
 

demonstrateO2 your unferstnnlding
 

of a very important iNNOT,-CH
 

concept -- the systems approach
 

to educational problem solving.
 

You have also become familiar
 

least three intezpretations
with at 

cf the systems approach, namely,
 

the interpretations cf Lehman,
 

Klaus, and the BPIT mcdel. We
 

believe that you now have the
 

necessary skills tc create your
 

own model of the systems approach, 

a model that you may be expected
 

to use and apply in your problem­

solving activities, not only in
 

the course of this training
 

programme but alsc upon your
 

return to your home country.
 

After participating in the mod2.el
 

building seminar, you shoulcd be
 

able to:
 

(1) design your own model cf the
 

systems approach, illustrating
 

the components and their
 

relationships in a simple
 

flow chart,
 



COE 
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ACTIVITIES 
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(2) 	participate in a small-group model
 

building activity, and justify the
 

components and their relationships
 
of the group model during a large­

group discussion.
 

Tc prepare for the McCule 15 Model 

Building Seminar, review the different 
interpretations of the systems approach 
in Modules 12, 13 and 14. You may 

also study the different systems models 

inclosed in this mcdule, Note that no 

two interpretations are exactly the
 

same, although the most essential
 

components in a systems approach are
 

present in all. This is because there
 

is no one systems mcdel; each systems
 

designer, designs his model to best
 

meet needs and conditions of that
 

particular society. This is an
 

important point to consider when you
 

design your own systems model.
 

Ycu are expecte - tc evaluate
 
your 	own performance. If you
 
feel 	that you have not mastered
 
the objectives of this module,
 

consult any member cf the
 
Training Staff.
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PRiSENTIATION NOTES: 

MODaL BUILDING SEMINAR 

Models 

A model is a representation of the "real thing".
 

It is usually a greatly simplified version of
 

some part of the real world which is toc complex
 

to handle directly. Models thus eliminate much
 

of the complexity of reality. A model can be
 

very useful if it includes the key factors in
 

their prcrer relationship. In fact, ccmplexity
 

in a model is a drawback. The more complex a
 

model, the harder it is to represent the components
 

and the relationships that it is surpcsed to
 

represent. Such models cannot be very useful if
 

the persons who view it, especially the decision
 

makers, fail to grasp its significance, The most
 

ingenious and useful models are those which avoid
 

the complex formulations and instead merely show
 

the essential relationships between key variables.
 

There is nothing new in the use cf models to
 

represent the real world. aach of us uses
 

models constantly. 2very person in his private
 

life and in his business life unconsciously,
 

perhaps, uses models for decision making. The
 

mental image of the world around you which you
 

carry in your head is a model. One does not have
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a city cr a government or a country in hiS head.
 
He has only selected concepts and zelaticnships
 
which he uses tc represent the real systeme- it
 

mental image is a mocdel. 61l cur decisions are
 
taken on the basis of models. All cf our laws
 
are passed. cn the basis cf mcdels. All executive
 
actions are taken on the basis of mcdels. The
 
question is not to use or ignore models. The
 
questicn is only a choice among alternative models.
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SOI , HINTS ON SYSTEMS MODSL BUILDING 

In this module, you will of coursc be creating your
 

own systems model and illustrating it by means of
 

a simple flow chart. We can give no hard and fast
 

rule tc follow in drawinq up such a flow chart
 

since mcst charts depend on the preferences of the
 

individual designer; the main criteria being this:
 

the sequence and relationships of the components
 

must be clearly understood by thcss for whom the
 

chart is intended. Thus,in some charts the
 

components are xeflected as squares cr oblong
 

boxes, cthers as circles, etc! Similarly, the
 

sequence may be raprosented -in a straight line,
 
in the fcrm of a closed quadranglu, cr in the form
 

of a circle. There are, however, certain symbols
 

that are alm~ost universally used and we present
 

them here to insure the correct interpretation of
 

your flow chart*
 

a. The use cf the arrow
 

An arrow p inting from one compcneat tc another 

(say, from Component A to Component B) indicates 

that the latter component cr activity immediately 

follows, and is based upon, the former. Thus, 

this portion of a diagram: 
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Problem Objectives ) 

indicates that you first identify the 

prcblem, and based upon the i;roblem, you 
formulate your cbjectives. Similarly, 

this:
 

RESOURCES IND CONST2ZL.INTSF I 
PtZOBLJ pv L OBJECTIWIES 

indicates that ycu first identify the
 
prcblem, then based upon the rrcblem, 
you identify the resources and constraints 
(or identify the resources and constraints 
that are ipertinent to the prcblem) an­
third, you formulate your objectives based 
uipn the p-roblem and consiceringyour 
resources and constraints. 

b. The sclid line cr
 

Solid lines generally indicat emphasis, i.e. 
the steps indicated by Sclid lines have to 
be followed, 
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c. The brcken line 

Generally, broken lines arc used.as 
"mcodification" cr "feedback" lines, 
indicating that the components thcse 
lines !eaf to may be mcdifiecd.based 
upon feedfback. 

d. If the designer feels that any symbol 
he used may not convey the ccsired 
meaning, a legend will always be 
helpful. 
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SOME JNT:3.--RETATIONS OF THS SYST'VIMS fi-.-ROACH 

KiUS L. Problem 

(Module 12) 
2, Outcomc 

3. Measurcs of Succoss
 

4. Potential Scluticns
 

5. Tryout and Rcvisicn
 

6, Implementaticn an. Imlprcvcment
 

LSHMWN 1, Need
 
(Module 13)
 

2, Objectives
 

3. Constraints
 

6, Alternativcs
 

5* Selecticn
 

6. Implementaticn
 

7. dwaluation 

80 Modif ication 
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BPP le Need and Problem
 
(Module 14)
 

2. Objectives
 

3. Resources and Ccnstraints
 

4. Altcrnatives
 

5. Criteria for 7valuating Alternatives
 

6. avaluaticn of Alternatives
 

7. Decisicn
 

80 Tryout an' Svaluaticn
 

9. Decision
 

10, Implementation and Evaluation
 

11. Feedback fcr mcdificaticn
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COMMON SYST3:MS lTJROIACH C0MiPON31\TS 2LTD
 

IN SOME SYSTEMS MODSLS
 

Syst-m Mcel byCOMPON~iNT 
KLAUS LFMvAN BPP 

.Nee c2/A--cbemp V
 

2. Gcals/Objectives/OutcornG
 

3. Measurcs of Success
 

4. Resourccas/Ccnstrailts / 
5. 1hlternatives/Toteltial Soluticns
 

6. Criteria for avaluating
 
,k1ternatives 

7. Svaluaticn/Selectiol of
 
Alternatives 

8. Decisicn 


10s Evaluaticn/Tryout
 

11. Feedback/.evisiofl/Mcclificaticfl
 

V 
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