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Abstract

(- Many developing countrics facc scvere problems in their
education systems and their scarch for solutions to thesc
problems.is conducted with great urgency. An important area
where possible solutions are being examined is Educational
Technology which scems to be responsive to the nceds of the
developing countrics. This paper examines five questions which
are important to the use of educational technolegy in develop-
ing countrics. These questions are: (a) what are the main
problems of cducation in the developing nations; (b) what is
educational technology; (c) to what problums has educational
technology been applicd and with what results; (d) what new
approaches, developments and innovations are being prepared
which arc ralevant to the developing nations; and, (c¢) what

things must be done in cducational technology if it is to be

truly responsive to thc nceds of the developing nations?
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introduction

Many developing countries face severe educational problems.
These problems include who is to be educated, how to insure the
quality of education in the face of pressures to take more and
more students into the schools, how to readuce the number of
students who are dropping out or repeating, how or whether to
reduce the student-teacher ratio in the face of rising labor
costs, how to provide adequate facilities for students in terms
both of the quantity and the demands for quality, and many other
problems. It is possible to divide these problems (Coombs, 1970,
p. 5) into those caused by quantitative pressures, i.c., by the
number of students to be educated, and those caused by the neces-
8ity to maintain qualitative standards in the education of the
students, bearing in mind the complex interactions of the two
classes of problems. The problems of the developing countries
are more severe than those of the developed countries because
the total amount of available resources {public and private) is
lower, the pressure for education to contribute to the nverall
development program ig greatcr, the neced to offcr more cducation
to morc students is greater, and the margins for crror are slim-
mer. A developed nation can afrford more mistakes, more oxpcer-
imentation, morc waste than an underdeveloped nation. Obviously,
the crisis of cducation is more strongly felt in the develop-
ing nations and the scarch for solutions is conducted with great-

er urgency.



An important new area where possible solutions arec being
examined is that area referred to as Educational Technology or
Educational 3ystems Analysis and Development. The various
features of the Educational Technology area are appealing in
terms of the problems of the developing countrics because they
scem to be responsive to the needs of those 'countries. Emphasis
on increascd learning, different distributions of resources,
utilization of various mechanical devices, ncw output measure-
ment procedures, new staff performance and distribution defini-
tions, and other innovations has distinct appeal to the Minister
of Education who has to face thc problems of the developing natior

An important consideration thcen is what does educational
technology have to offer to the developing country® To answer
this question it is necessary to examine (a) what are the main
problems of cducation in developing nations, (b) what is cduca-
tional technology, (c¢) to what problems has educational tech-
nology bcen applied and with what results, (d) what new approach-~
cs, developments and innovations arc being prcpared which are
relevant to the developing nations, and (¢} what things nust be
done in cCucational technology if it is to be truly responsive
to the nceds of the developing nations® This paper will address

these questions and draw some conclusions from their answers.
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Education is an important contributor to the general
development of a nation's economy and many developing natioms
are focusing on and emphasizing the importance of the role of
educational programs and problems as part of national planning,
economics and political and social change. Educators use the
phrase international development education to refer to this
attention to education within the economic and political con-
text. 1In this cmphasis cducation is the study of the appro-
priate manner in which c¢ducational plans, programs and problcms
contribute to the growth and development of the cocuntry. Reason-
ably widespread agrecement has been achieved on the meaning and
significance of international development cducation (Spaulding,
Singleton and Watson, 1968:; Putts, 1969) and this area will be
the primary area of attention for this paper.

Developing nations will include those labelled by Harbison
and Myers (1964, pp. 23-48) as educationally undcrdeveloped,
semi-developed and semi-advanced, or also those characterized
by Rostow (1960) as being in the pre-industrial or take-off
stages.

<he Problems of Education in the Dcveloping Nations

Most educators, political leader: and ordinary citizens
of almost any nation in the world are in agreemcnt on at least
one issue -~ the inadequacy of their cducational system's xeo-

sponse to the nceds of their soacicty. This inadequacy appears



e

in the socially and economically advanced nations as well as in
the developing nations. Societal problems, advancing technology,
growing urbanization, rapid changes in the nature of manpower
needs have rendered obsolete and irrelevant much that is tradi-
tionally honored in conventional educational practice (Chadwick
and Morgan, 1970). And yet the response to necessary change

has been embarrassingly slow, and at times non-existent. Faced
with huge increases in the number of students which the education
systems must service, the normal approach has been to do the
same old things for these growing numbers. This expansionist
approach has been to enlarge the existing educational establish-
ment as rapidly as possible, with very little change in the
structure, logistics, content or method. The main purpose has
been to increase the number and percentage of students attending
educational institutions at every level (Coombs, 1970). This

it has managed to do as rising enrollment statistics testify

in almost all countries in the world.!

1 For these statistics see Coombs (1968) Chapter One, and

Appendices 1~5, 26 and 27.
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The expansionist strategy has resulted in a crisis of mal-
adjustment betwcen cducational systems and their environments
as the simple expansion has not been an adequate response to
educational problems. As the Report of the Commissich on
International Development, generally referred to as the Pearson
Report, (1969, p.67) has emphasized,

The impressive quantitative improvements in

education should not be allowed to conceal the

very serious problems of quality which plaqgue

the educational systems of so many countries....

Education is a basic human right and the low-

income societies need literate citizens with

skills appropriate to the changing economic

structurc. Yet, their educational systems fail

to provide a satisfactory general cducation...

appropriate to the needs of the country.

Other authors concur with Coombs and Pcarson on the general
nature of the problems facing the developing countries (Chadwick
and Morgan, 1970; Klaus, 1970; Jacobs, 1969; Davis, 1965). Foth
qualitative and quantitative pressures are stressed and thecse
pressures are not considercd to be amenable to traditional ap-
proachecs primarily becausce of lack of required resources in the
developing countries. From these sources tﬁe major causes for
the educational prohlems have becen suggested. The first is the
flood of students which has hit the school systcms of the develop-

ing countries because of rising populations, newly developing

bey




go. 2rnments, changes in expectations of thce populace and the
changes in the concepts of education. The second cause is the
rising costs of c¢ducation against rclatively scarce rcecsources.
Developing countries have high demands placed on them in many
sectors of thcir economy, and they have gcarce resources for
vhich cducation has to complete. Rarcly arc magic solutions
available to increasc resources; theoy will zlways be to some
extent scarce. Tho third cause is the inadequacy of thae out-
put of the schools. While the natnre and degrce of inadequacy
is rarcly thoroughly known it is caused by quantitative pressurcs
on the scheols which lead to qualitative sacrifices, by rapid
changes and increascs in information and knowlcdge in and about
the world, and by changes in the types of manpower nceds of the
various developing countries. The fourth point, onc which is
emphasized most strongly by Coombs (1968,p. 165), is the inertin
and inefficlency that is characteristic of cducational systecms
which rctain the samc old organization, curriculum, methodology

2
and reluctance to change their internal operating mcchanism,

? .
It is appropriate to notc that thesce problems arc not solely

limited to the developing countrics. They arc discusscd here, in
tcrins of daveloping countries because that is the interest of the
paper, bhut many of the same problems arc common in developced
countries. <hc following quotation, which fits within the con-

text of this discussion, is made zbout the most developed country
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Thc quantitative and qualitative aspects of cducation in
dcveloping countrics interact closely and the interaction causecs
problems. To see these it is necessary to cxamine the mcaning
of the terms, particularly as the nature of the qualitative as-
pects of cducation scems to hear directly on the potential con-
tribution of cducational technology. Extensive analysis of
the mecaning of quality has becn wmade clscwhere (Coombs, 1968;
neceby 1966; echby, 1969) so only a brief rcview of the con-
cept will attomptcd here.

The basic issuc in the discussion of quality is thc approach
that is taken by a nation. Two gcncral orientations arc most

prcdominant, the productionist iccal and the democratic or cqual-

itarian or humanitarian idcal of ¢ducation. 7In the former the
primary aim is to have an cducation system which contributes as
much as possible to the nation's ability to incrensc as much
and as rapidly as possible the amounts of goods and services

available to the community (Aron, 3S<9)

the Ush. "The crisis in cducation has bcen a long time
building.. The iceberg image is unavoidahle, most of the troubles
have been with us for yecars - but ninc-tcnths submerged beneath
a sca of public complacency and prcoccupation with other matters.
Today, however, no onc can igrorc the problems which arc press-
ing in from every sidc." (Cormmission on Instructional ‘fechnolegy

1970, p. 11)
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The democratic principle or idecal is that cach individual
reccives as rwuch cducation as he wants, or at lecast has a chance
cqual. to that of ecach other member of his community. Aron suggest:
that the productionist idecal is the one most widesprcad in the
world today and that it is fundamcntally in contradiction with the
democratic ideal, and rceby (1969) points out that it is much
casier for the developing nations to focus on the productionist
principle becausc it scems to be much more closely in line with
the necds of training a relatively small elite of highly skilled
persons and this somctimes means depriving some children of the
amount or kxind of cducation which they may desire.

A primary question is how much education can be offered by
a developing nation to hcw many students. The application of
thc democratic or cqualitarian idecal js certainly an optimal goal.
The desirability of widespread cducation is widcly acecptced and
like the enjoyment of hcalth it has an indepcndcnt valuc and has
gradually acquircd reccognition as a human right (Myrdal, 1968,

p. 1537). Tho United Hations' Univorsal beclaration of Human
nights, in Article 76 states that "cveryone has the right to
education, " and particularly stresscs that cducation at the cle-
mcntary and fundamental 1ev§ls should be available to all childrcen
on a frec basis, with higher lcvels of c¢ducation available as a
matter of merit.

The application of the democratic ideal, i.e. to mect the
widespread demand for cducation, to respond to frequently over-
whelming political pressurce to meot the demand, gencrally lcads

ERIC 10
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to the spreading of already thin resources, in terms of class-
rooms, teachers, equipmant, etc., over even more students, "until
in many situations education (becomes a caricature of itself and
a travesty." (Coombs, 1969, p. 20)3 Peters (1969) also empha-
sizes that attempting to respond to demands for fairness or

needs for certain wategories of manpower can result in no stu-

dents of adequate quality emerging from the system.4

3 This certainly is the situation occuring in Korea. In an

attempt to meat the widespread demand for education the govern-
mant has adopted a policy of "automati¢" promotion which hides
the inefficiency of the system. This results in a high degree
of heterogeneity in the students because not all have completed
grade level requirements. Then the government prohibits ability
grouping of the studenta because to allow it would be to admit
failure at earlier levels.

4 From theoretical standpoint there is strong support for
this statement from certain principles of genera) systems theory.
It is a principle of this theory that if input into a system re-
mains high, the system output will be less precise, and that if
input continually increases strain will be produced in the systen,
and that, among other things, "systems act to continuously in-
creasing ‘strain first by a lag in output, then by an overcompen-
sating output, and finally by a catastrophic collapse of the

system." (Macclia, 1962, p. 7)
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nndecrson (1255) also notes the growth of the ideca of
education as a human right and analyzcs the demands for cquity
as thcy may be balanced against rcequircments for cfficient pro-
duction of students. Rcvicwing several alternate definitions
of cguity he suggcsts that the most "realistic" is continued
cducation so long as gains in learning per input of rcsources
match somec agreed upon norm. This may also be a definition
of system cfficiency and Andcrson gives other definitions. The
first is to..."give cducational priority to thosc groups or
arcas where given inputs will cvoke the largest responsc in
attendance and in dcemand for furthcr schooling." Andcerson sug-
gests this is the most practicable criterion. [t relics on
ability to sacrifice carnings and- or Jeisure and rcquircs
demonstrated aspirations and performance. Of coursc, it is a
meritorious approach and favors thce most developed groups in a
socicty, and thercforc offends many pcoples, particularly thosc
in lower social structures. His sccond dcfinition is to maximize
thc ratio of cconomic gains to cducational costs, which is
what many dcveloping countries attcecmpt to do, and jg an apprzoach

which tends to operate rclatively well.s

“his approach is dcscribed by Phillips who says, "It
rcelates the stock of cducatcd children and the flow of children
and students completing cducation at the different levels dircct-
ly to thc national output of goods and scrvices without passing

through the intervening stage of making manpower foreccasts." H.M.

O
i ’ 1964 ’ . ?9 .
E[{L(: ps, { p )
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Korecan education is an example of this approach in its establish-
ment of quotas in higher and secondary cducation. The third
criterion is to rely on the country's rate of increase of per
capita incomec, where cducation in gencral pays as long as ovecrall
cconomic output is growning satisfactorily.6

The discussion of quality is placed within thc framcwerk
of the systems approach by Philp (31969). Hc suggests a grcup
of procedurcs that includes specifying the charactcristics of
the regquired product, defining the variablcs whbich must be con-
trolled in order to obtain thcse characteristics, dectermining
acceptable standards for both product and process, identifying
measures which will be indicative of pcrformance and then
making whatever judgemcnts are required on the bamie of this
mther objective information (1969,p.283). It is uscful to
approach this problcm in thce manner of Phil but it suggests an
oversimplification of thc problem, and raiscs thc question
of what variables arc to be used to mcasurc what aspccts of the
system with what dcgrces of flexibility. Each of the steps
suggested by Phil is important, but at cach one the degrce of

sophistication to which the step is pursued is the central point.

Phillip recfers tc this approach as the aggrcgate methced,

:Thia nethod tried to relate cducational nceds to the whole demand

of socicty for cducation rathcr than to the level of output or
to nanpower, and is bascd on norms and patterns which emcrqesfrcm
an cmpirical study of th: cducational situation in countrics at
different stagas of development." (1964, p. 31).
Q .
13
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If the fundamental emphasis is on narrow definitions of efficicncy
then product characteristics are easily specified, measurcs arc
casily determined, etc. But the result frequently is an inflexi-
ble, authoritarian system which has as its prime feature the a-
bility to turn out products that are distinctly similar and rc-
liable but quite limited in sensitivity and generally lacking

of more highly valued characteristics such as crecativity, scn-
sitivity, spontaneity, ctc. 4

A featurc mentioned by Philp, the distinction between pro-
duct and process in the discussion of quality, is emphasized by
Poters (1969, p. 149 ff.) as dcserving further analysis part-
icularly as discussion of the introduction and use of educational
technology.

The issuc of product guality centers on the criteria which
can be developed for the "educated man" and include the devclop-
ment of wvarious knowlcdges and skills in conformity to established
expectations, and tie development of a cortain "wholenessn" or
*well-roundedness" that contributes to continued cfficient
functioning of the products. The process criteria are those
"charactceristics of institutions, curricula, teachers and pro-
cedures which encourage the development of quality in the pro-
duct and hence give content to the notion of quality in the

process sensc" (Peters, 1969,p. 153). Proceas criteria focus

7 Scc discussion of the narrownces of some approaches to

n:f*cicncy in poguslaw (1965) and Bertalanffy (1968,pp. 52-53).

‘ 14
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on the mecans through which output is obtaincd as the mcansa
approximate or corrclate with the product. Such things as
acadcmic gualifications of the staff, pcdagogical procedurecs,
amount or typc of varicus aids, incentive punishment systenms
used, or simply physicsl conditions and equipment (dces the
school have electricity?) are included here.

To illustrate the quantitative and qualitative problems
within school systems in developing countries, two cxamples
are offered. The first is the pressure on thc school system of
Frazil, which offers clear cvidence of both problems. At thec
elementary school level (grades 1-4) only one-sixth of the enter-
ing students complete the four ycars and at any time only 57%
of the population of thc agc range (7-11) is in school. The
high dropout and grade-recpeater rates arc cvidence of distinct
gualitative lacks. fThis deficiency is further sezn in the fact
that 42%° of the tecachers in thc elementary schools are "lay
teachers" who have less than an eight gradn - lucation. There
arc reportcdly wide shortages of instructic.zl matesials through-
out the clemcntary schools, Efforts required to rectify some of
thesc problems include more training for teachcrs, morc instruct-
ional materials, more carceful students cvaluation, more facilities
and many other steps which scparately and in combination re-
quirce heavy cxpenditures. Further, if quantitative factors are
attended to, through increasing materials and facilities, there
will be a significant increase in thc numbers of students attcnd-

As qualitative improvements are achieved the number of

19
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dropouts and xepeaters will go down and the total number in the
school (particularly at grade two and beyond) will again increase.

Obviously the response to quantitative requirements can decrease

the quality of education and the response to qualitative require-

ments can increase the quantity of students to be educated,
leading to a circular and seemingly unending problem.

A second example is drawn from Korea where 87-91% of the
students in the primary age range (grades 1-6, ages 6-12) are
enrolled in primary school and of those entering first grade
95% complete the sixth grade, The system has chosen to respond
to the strong pressure from an education conscious populace and
has made elementary education available to all children. But
the flow of students fiom grade to grade, unfortunately, is an
administrative not a programmatic decision, so that all students
are 'passed' and an extremely heterogeneous population reaches
the sixth grade. Quality is low primarily as it is reflected
through a poor student-teacher ratio, and the lack of a reason-
able atudent evaluation system. The problem is further exacer-
bated by the current plans to increase the number of students
who will be allowed to ent:r the middle schools (grades 7-9} and
the system by which thzse students will be chosen, Previously
competitive examinations were used to chooae entrants so that
despite the broad range of capabilities of primary graduates
only the best students could advance to the middle school. The
new plan calls for a lottery system of selection for the middle

schools (on the grounds that it is more equitable) at the same

O
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time increasing the number of students who enter middle school
from one~third to one-~half of the primary graduates and eventual-
ly to all students so desiring. This passes the heteroycneity
problem on to the middle school. At the same general time the
system has announced intentions of lowering the student-teacher
ratio from approximately 45.1 to 35.1, so that the Korean system,
already faced with serious qualitative problems will increase
these problems significantly.

In summary, there are quantitative and qualitative pressures
and constraints on the education systems of developing nations.
Political and social demands in these nations due to rising ex-
pectations of the peoples and the growth of the concept of
education as a human right have forced most governments to in-
crease the availability of education. Progress in increasing
education has been distinctly great but the pressure of numbers
will continue for some time. Qualitative pressures are now
perceived and can be expected to grow. The attempts to make
education available have not been matched by an equal increase in
resources for education as those countries with the greatest
demands also have the scarcest resources, Even in those countrics

where resources have increased the most,® they are still spread

8 For example, Korea, Taiwan and the Philipines where
educational expansion has outstripped economic expansion (Adams

and Bjork, 1969),

44
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thinner than they should be, in part because qualitative pro-
blems are difficult to discriminate particularly by thoue

voices most demanding of more education, the lower classes and
the political leaders, These decreases in quality have been

in terms of various resource and process measures such as
student-teacher ratios, student-facilities ratios, utilization

of recognized procedures and methodologies and other related
measures and also in product measures such as the overall per-
ceived quality of the graduating students. Educational costs on
a unit basis have also increased because of increases in system
wastages and the lower quality of the output. So the qualitative
problems must be addressed - must be 30lved, if education in
developing countries is to continue to contribute to develop-
ment. It is necessary to make changes in these school systems
which will lead to significant refinement of the process charac-
teristics which will then result in changes in product character-
istics, or at least in the same level of product under the pres-
sure of increased numbers of students and/or decreasing resources.
It is necessary to maintain and frequently increase quality of
education offered by the systems under circumstances where the
nurber of students is increasing (or has recently experienced a
significant increase) and where available resources are unlikely
to increase significantly on either a unit or total basis.

Simply put, more education for less or the same money is

required.

Iy
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Educational) Tcchnology as a Possible “olution

In an cffort to rcspond to the problem facing developing
nations the writcrs mentioned above stress the importance of
investigating thc potential of cducational tcchnology. The
Pcarson Report (1969, p.210) for cxXamplc, suggcsts,

...the development of new
technologics whorceby a com-
bination of elcnents could
holp to achicve an educational

»reakthrough. .. We recoimend

grcater resources for (a) research

and experimentation vith new

techniqucs, including television

and_programmed lcarning; and (b)

a systematic analysis of the centire

lcarning process as it applies to

daveloping countrics. (emphasis theirs)

pefore discussingthc increased usc of educational technology
it is appropriate to examinc what the term may racan and how it
rclates to areas such as human rcsource dcvelopment, educational
planning and international dcvelopment education. Human resourcc
dcvelopment is the process of developing the knowledges, skills,
abilities, and thc general capacities of all the pcople in a

developing society (Harbison, 1964, p.60).

19
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One of the most important means of developing human
rcesovrccs is through cducation, particularly through formal
cducation. Educational planning is a subjcet and a sub-sct
of human resourcce duvelopment and Coords (1945, p. 4 ) offers
an "ideal conccpi" of cducad onal planning which he suggests
should br a goal for planning, but which he rzcadily admits is
rarely recached.

This idecal concept cnvisages cducational
planning, first, as cmbracing in orderly
fashion all the levels and forms of cducation-
Al activity, both formal and informal, -within
the councry, and, sceond, as becing fully in-
tegratcd with the country's cconomic and
social devclopment plan, so that cducation
mny scerve most cEficicntly and cffectively

the needs of both the natior and the individual,

Coomhs fccls that cducational planning should focus dircctly
on planning for cducational changc rather than simple planning
to copc with cducational growth, and this chnange oricntation
should operate from the astandpeint of invinting, tcsting, mod-
ifying and implemonting now icarning systcns and subsystems (1969
p. 33ff). 1In Ccomhs' dcfinition, cducational planning is synon-
ymous with cducational systems design, and goes beyoend the con-
ception of planning as primarily diagnosis and formulation
activitics to include development and implemcntation, A morc
Jimited dcfiniticn of planning is suggcsted by anderson (19692
Q 261-267).

ERIC 20
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who urges a delincation betuccen plannars, rescarchers and admin-
istrators as scparate hut eloscly rclated functiions. lLave

and Kyle (15568) offcr a nodcel emphasizing the same featurcs as
thosc of Coombs, including gencration of altcrnatives and test-
ing of various approcaches. Their model leads to implementa-
tion but rctains its primary emphasis in thc diagnosis and for-
mulation areas. The question of thc limits of planning luads

to the consideration of the nature of cducational tcchnology
and cducational systems analysis.

Educational tcchnology ham received closc scrutiny in re-
cent ycars bucausc it frequently seems to mean different things
to diffcrent people. A hasic agreement on the meaning of the
term has been formed over the past few years and the features
of the definition have taken shape in the form suggested by

Gagne (1968, p. 6), who says it....

...can bc understood as mcaning the dcvelop-

ment of a set of systcmatic techniques, and

accompanying practical knowledgc for design-

ing, testing, and operating schools as cducation-

al systems,
The gecneral intent of this definition is also found in the de-
finitions of Ullmer (1968,p. 13), Morgan (1969), The Commission
on Instructional Technology (1970, p. 19), and Komoski (1965,
p. 74). %he basic feature of cach of these definitions is that
tcchinology as uscd in the phrase "cducational technology" or
“instructional technolcay" erphsizes the broader mecaning of

‘ 21
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"...techniques for legically arranging things, activities or
funclions in vways that could b systematically obscrved, under-
stood and trangmitted." (Komoski, p. 74). Ans these authors
ernphasize, thare is no mention of or necessity for the inclusion
of machinery in any of the definitions, nor is therc any com-
mitment to the use of such things as computers, teaching machincs
or andio-visual devices such as televigion. The commitment is
morc toward an approach which is similar to and consistent with
the systems approach {systems study, systems theory, systems
analysis), which is thc determination of a system and its operatio
and interactions as they contribute to the system's functioning,
with particular =2ttention to the rclative efficicncy or incffic-
iency with which the system output is produced in terms of scome
concrete goals and objcctive. The dAefinition is consistent with
that of Lanathy (1963, pp. 1-20), Kaufman (1968, pp. 419-421).
Ryans (1964, p. 23) and Hoban ()968, p. 1l1l)., The systems approach
is & sub-system of the broader domain known as gcneral systcms
theory (Bertalanffy, 196%) and is not necessarily a single con-

cept but a number of scparate but similar approachos.lo

1C Pertallanffy lists tweclve different systems theorics and

Toguslaw (1985) lists five different design approaches.
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The placs of educational technology in a gecneral frame-
work is not clear and it must be reclated to the total system.
This may bc done by sketching the rclationship of education
to broader conceptions and then identifying some of thc main
componcents which comprise education.

The education system is a sub-system of the larger societal
system which is composed of govermental-political, commercial
cconomic~industrial, philosophical~religious, artistic and other
general systems. The education system is divided into units

on the basis of structurec and content with a2 non-formal cducation

scctor composed of a broad number of usually isolated areas in-
cluding adult literacy, agricultural extension, industrial train-
ing, ctc., and a formal structurec of primary, middle, secondary
and collegiate systems with interest distributed across a con-
tinuum from vocational to academic topics. Thesc sectors over-
lap and interact in various patterns with varying amounts and
types of interconnections. Each unit, each "school systen”

is divided into further subsystems such as administrative, sup-
porting and facilitating, instructional and control or constraint
components, Educational technology started in and has its primary
focus on the instructional component levcl, taking as its emphasis
the arrangement of the structure and proccsses of the component
irto conditions for optimal learning for the brcadest number of
students. This instructional component (vicwed as systcem) can

be further divided (Tosti, 1969) into objectives, presentation
and evaluation components. 1t is then possible to spcak of
general arcas of prescntation technology (Tostl, 1969; Briggs,

ERIC 92
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1970), objectives technology (Mager, 1962) and evaluation tech-
nology {(Popham and Husek, 1969), and to think of these in terms
of both their specific features and their important and highly
complex interactions,

Within this ordering of systems it is then possible to sug-
gest focal points for the various genres which have been dis-
cussed, as shown in the following figure.

Social Systems -

Philosophical~Religious
Political-Governmental

Artistic Human Resource
Commercial=-Industrial Development
Education System 1]

Non-formal education

Formal Education System |

School=Systems
Administrative \ __ Educational Planning
Support and Facilitation I
control and Constraint

Educational Technology

Instructional System =
Objectives Component I Instructional Technology

Presentation Component
Evaluation Component
Interest at the higher levels of the system is found in

several forms, one of which is human resource development. Ed-
ucation Planning (with education systems design emphasis) is
primarily interested in the relation and interaction of the var-
ious units of formal and non-formal education within their own
system domain and as they interact with the broader social
systems, but generally does not extend to the specific features
within the instructional system. The term instructional tech-~

-~%s~v has been applied to that area which focuses distinctly

| 24




23~

on those activities, processes and structures jinvolved in the
instruction of students. Educational technology is left :.n the
center, overlapping both educational planning and instructional
technology, with this wide breadth because of the varying defi-
nitions. The outline given is somewhat arbitrary and reflects
the author's occasional frustration and annoyance with the lack
of clarity and organization in many of the available definitions
and discussions of educational technology. The arrangements and
designations given here are not espoused as the definition but as
a suggestion for the ordering of these terms and as a framework
for the discussion of educational technology in development
education.

Instructional and Educational Technology Projects in Development

Education

The number of projects utilizing or centering on instructica-
al or educational technology in the past decade is still small and
is somewhat disappointing. The nature and results of most of
these projects are also disappointing as few of the projects are
carefully integrated and systematic efforts and most of them hav:
little or no evaluation information. The majority of them are
ad hoc media projects and must be judged from that standpoint.

The most thorough and useful study of educational media
projects on an international basis is the work of Schramm, et.
al. (1967) which closely examines twenty-three examples of in-
novative approaches in seventeen countries, most of which are

developing countries. Television, radio, correspondence study,

Q
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films and audio-visual aids, and programmcd lcarning in various
rnixes and alonc arc uscd for five purposcs: upgrading cxisting
instruction; tcaching tcachcrs; extcnding the reach of tha

school to new arecas; literacy and fundamental cducation; and
adult c¢ducation and community deveclopment. The basic fcaturcs

of the distribution of projccts, as suggested by Schramm (pp. 62~
65) are that thoy arce primarily prcscntational (media) innovations
being used for a varicty of purposcs in a number of locations,
regions and cultures, with no apparcnt rcgstriction of onc mcdium
to any onc problem. SCchramm cmphasizes that these projects arc
problcm oricented and arc not used alonc, i.e., some attempt is
made to integrate them inte the system. But frequently the pro-
blem addresscd or thce cxtent of the innovation is quite limitcd
and the gencral approach to the innovation is not systematic
except in the most gencral scnsc. The analysis of the perform--
ancec of thesc casces of instructional technology is weak, in al-
most all cascs being limited to obscervers' impressions and the
attitudes of those involved in the projects.

A fcw of these projects offer enough gcneral cvaluative in-
formation to bc eoxamined and thesc will be reoviewecd befoxc offcr~
ing an ovcrall analysis of thesc projects. The first is a broad
scale attcmpt to introduce a comprehensive instructional tclevis-
ion system in American Samoa, and must bc rated as a major
attcmpt at innovation. Yct this project ncver included an
adequate and comprchensive cvaluation cciponcent and the best
ovaluation is an unpublished Agency for International Dcvclopment
(AID) document which suggests, in summary, that the “echnique
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of instruction had changed from rote learning to concept forma-
tion, that the curriculum had been complctely revised, ar® high
student attention and involvement achieved. It says, "...therc
indeed scemed little doubt that the television schools were

far more cffective than the non-television schools." (Block,
1965).

The columbian television program is a major program for
upgrading instruction and teaching tcachers. It was assisted
by AID and by Peace Corps in its early years and is now reach-
ing 470,000 students. It has been cevaluated by the Institute
for Communications Pcsecarch of Stanford Univcrsity.11 In eight
major comparisons of television taught students vcrsus con-
ventionally taught students, thrcece comparisons, grade 2?2 language,
grade 5 mathematics, and gradc 4 natural scicnece, the television
students were significantly better in overall acquisition while

in five comparisons differcnces were not statistically signi-

11

The Institutc has issued a serics of twelve reports on the

Colurbia project under the general title of The Peace Corps

Educatjonal Television Project in Columbia - Two Years of Research

which may be obtained from the Institutc for Communications

Rescarch, Stan_ford University, Palo Alto, California,
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ficant (Schramm, 1967, p. 73). This project also reports
significant results in tcaching teachers. Teachers who viewed
tclevised course in mathematics performed better than non-view-
ing tcachers at " a very high level of statistical confidence."
Teachers who also vicwed a superviscd discugsion group did even
bettcr, and those "who viewed a tcleviscad class and also took
the samg class in rcsidence lecarned considerably more {at the
.005 level of significance) than either the students who took
only the residence class, or only viewed the televiscd coursc.”
{Schramm et. al,, 1957, pp. 70-78) By 13970 the Columbia project
was reaching 470,000 or about one-third of all primary students
in the country. Despite these successcs this projcct is opuratced
by and through the Ministry of Communications and is rcsentcd by
the Minis try of Education and therefore has not achicved the
support and acccptance which it heedu for optimal functioning.
Schramm also rcports on the success of the other various
programs and although cuwpirical data is searce the gcneral im-
pressions generatcd by thesce programs arc favorable. Ho cmphasizes
the importance of carcful planning to insurc that the projeécts
have optimal chances of success, mcntioning points from the
systems approach such as careful problem analysis, a planned and
phased introduction of the projcct, a well-trained technical
and programmed staff, and high-quality mcdia content, based on
national gcals. The lact point is an important one, bcth from
the standpoint of high cunlity and the relation of the content
to national goals. The importance of the point may descrve
further cxamination. The question o f how an instructional
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technologist goes about insuring that his efforts are consonant
with the national goals of the country he is serving, requires
further analysis.l?

A ncw and ambitious project in instructional television (ITV)
is the E) Salvador program for cducational reform which was
started in  Angust of 1968 and began to broadcast in February
of 1969. This program has am its primary goal to rapidly bring
about major reforms in the E1l Salvadorian cducational system
through the use of tcchnology, and has the full backing of the
government. ITY is the focal aspect of a program to bring about
rcform of junior high school education, including development of
ncw cducational objectives new and more cffective instructional
methods and the retraining of all teachers in the junior high
school. FEernstein (1970) reports that in April of 197C the new
system is reaching 7,500 students in most of the country's
scventh grade classrooms, with a goal of reaching 60,000 students
by 1972. An cncompassing evaluation design is bcing undertaken
assistcd by members of the Institute for Communication Research

at Stanford University to carefully mcasure important project

12 Thce author has recently preparcd a paper on this subject
cntitled "Goal and Objective Sctting for Developing Countrices:
A Model," which was prepared for the Youth Task Force on Inter-

national Duvelopnent, January, 1970.
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variables such as student learning, teachcrs attitudes and
administrative and societal cffects, Initial results arc
favorablel3 bat more information is required. The most im-
portant feature of this project is the systematic naturc of its
design, cncompassing advanced planning, careful integration into
the educational system and thorough formative and summative
evaluation, it qualifies as a favorablec example of educational
technology.

The El Salvador project is somcthing of an ocasis. Throughout
the developing world are a Jarge number of small projects that
horder on or relate to instructional or educational technology.
These projects include ITV cfforts in various parts of Africa,
asia and the }Middle East, programmed instruction projccts in
zambia, Malawi, Czechoslovakia and Algeria, and various other
projccts sprinkled wherever there are interested cducators.

Rut a rccent revicw of these and other cfforts, "Educational
Technology Around the World, " (Chapman and Unwin, 1969) showed
decidedly disappointing resuvlts, One should not get the imprcs-
sion that educational technology is sweeping the worldl Thc num-
ber - of countries which are interested and involved in projeccts
is large, but with a few ecxceptions such as El1 Salvador, the

projects arc lindited in scope and cffect. 1n terms of the

13 Dr. Stanley Handleman, Chief Education Officer, USAID,

E) Salvador. Pecrsonal Communication.
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definition of educational technology given above relatively
1ittle of significance can be reported. Most of these projects
or experiments are small scale efforts superimposed on an
existing system rather than efficiently integrated into a new
pattern. Most of the projects have lacked adequate planning, and
evaluation and most of them appear to have achieved insignificant
results other than to raise the costs of education. But results
of a few of the projects, particularly those discussed above,

do offer hope that more careful, well-planned, integrated
projects may be able to have positive effects on the quality of

education in these developing nations.

New Approaches in Education Planning, Systems Design, and

Educational Technology

The major form of expansion in educational technology has
been in the area of educational plarning and systems design.
The planning genre in development education has grown consider-
ably in the past decade, and this area has always been at least
peripherally interested in educational technology. The work of
Schramm, et. al. (1967) for example, was addressed as a "memo to
educational planners." The increase in planning for innovation
generally stresses the use of educational technology as one of
the central elements in plans for the future of education. Such
emphasis seems to have raised the standing of educational tech-
nology in the eyes of many people, and it appears that a Zeit-

geist is approaching and many organizations and/or nations have

O
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moved into the planning stage, with major implementations scom-

ing to he around the corner,

— ———

Educational Crisis arc important in this arca because he,

{(a) provides a thorough analysis of the problem (which he calls
the world cducational crisis), (b) documcnts the nature of the
problem as it occurs in many countries, and (c¢) gives sound
advice for the direction which shcoculd be followed to achieve
solutions. 1In his analysis he notes particularly the gaps be-
tween educational demand and supply, and botween resources and
reguirements, the imbalance betweecn educational outputs and
joba (resulting from what he refers to as the wrong educational
mix), and the imbalance between formal and non-formal cducation.
In his suggestions for improvement, for a "neow stratcgy
of educational dcvalopment," he stresses the nced for a unificd,
selective, international stratcgy that ineludes a deep cuhsuilaus
and commitment from +he natibns involved, that gives its major
cmphasis on qualitative aspccls of sducational devalopment, and
that cmphagizes, "a strategy of innovation, aimecd at effecting
a great varicty of changes in cducational systems, in order to
he.lp them...incrcase the cfficiency and cffectiveness with
which thecy cmploy their limitcd rcsources." He notes that this
ncw approach coull bz revolutionary and could provide an incentive
to drveloping nations to break away from convcntional educaticnal

pattcrns that have rccome obsolete and inefficlent.
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Coombs develops his c..se for educational innovation on a
careful analysis of efficiency factors in education. His
summary of these factors focuses on the labor-intensive nature
of education, its continually declining competitive position in
the manpower market, the need to strengthen teacher training,
the heavy cost impacts of dropouts, repeaters, building require-
ments, automatic salary increases and retirement benefits.

Coombs calls for an approach emphasizing systematic analysis
and introduction of innovations. He emphasizes the lessons for
innovations to be learned from seven principles. These are:

(a) the principle of individual differences which suggests that

optimality cannot be achieved by ignoring the wide~range of
students' abilities, aptitudes, rates and ways of learning;

{p) principle of self-instruction vhich suggests that increased

motivation results from allowing students to work on their own:

(c) the principle of combining human enerqgy and physical re-

sources which suggests that more can be done by the student or
teacher by placing more and better tools and technologies at his

disposal; (d) the principle of economies of scale that suggests

that expensive facilities and equipment can be made economically
feasible if used on a large scale; (e) the principle of divwision
of labor which suggests that people of diffcring skills,
aptitudes, attitudes, and competencies should break a complex
job into its component parts, matching teacher competence to the

components: (f) the principle of concentration and critical mass;
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(4} the principle of optimizing which says that overall optimum
zesults come from appropriate combinations and interconnections
of various resources.

Coombs also offers his list of prior ties for educational
improvement. First, is modernization of educational management
to equip the operators and controllers of the educational system
with the skills and tools to handle their complex information
flows, the resource allocation problems which they face. This
training would emphasize modern management techniques based on
systems analysis and operation principles, with emphasis on
management teams of the highest possible quality. Second, is
modernization of teachers, calling for a "drastic overhaul® of
preservice training and of correct conceptualization of the
teaching role. He stresses the pstentialities of "divisions of
labor" and suggests that this approach can have salutary effects.
hird, is the modernization of the learning process, leading to
a new combination of things, new approaches, new systems for
learning that can do a significantly better job in terms of
pedagogical and economic efficiency of output.14 Fourth on

Coombs' list of priorities is the strengthening of educational

14 He doesn't geem to say it, but this also requires new
definitions of what the output is to be, and a rigorous approach

to the definition of "Efficiency" to avoid superficiality.
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finance, recognizing that good education is not cheap, and that
the system of education must be responsible in cost/effective-
ness ways. Innovations here call for new ways of using funds to
reduce inefficiency. The fifth priority is for greater emphasis
on non-formal education, recognizing and capitalizing on the
large number of things which persons of all ages learn outside
of the formal system of education. This might mean significant
reallocation of resources to "non-formal" areas.

One last feature of Coomhs strategy must be mentioned. He
strongly emphasizes necessity for widespread, serious inter-
national cooperation. By cooperation he suggests not just
occasional international symposia but concrete c¢ollaboration,
exchanges of information, programs, ctc. Aand the direction does
not have to be solely from "donor" to *"recipient". As develop-
ing countries make progress in implementing new technological
programs the flows of cooperation and information may reverse
themselves with technical assistance going from poorer to richer
nations (1968, p. 172).

Another important contribution, although only a single
article and not a series of works like Coombs, is by Jacobs (1969)
in which he reviews technology's role in education and is gen-
erally quite optimistic about its future, suggesting that such
forces as the increase in knowledge, growth of school-age pop-
ulation, growth of school-age population, rising costs of
education and new technologies will lead to, "...a sweeping
revolution in education,” (p. 154) resulting in great changes in

Q
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content, methodology, and philosophy of education.

An important part of Jacobs' discussion is a list of reguire-
ments for innovation to bc effcctive. ‘these include: trained
innovators with skills in various developments in educational
technology, systems approach to problem-solving, programmed
instruction and teaching machines; organizational and adminis-
trative supporty unrestricted cxperimentation, with ability
to make radical departures; operational reclationghips inter-
linking rescarch and operational programs; and clearly defined
prerequisites, i.e., e€ducational goals and objcctives.,

Jacobs also offers a developmental model as "onc possible
approach to broadcn usc of educational technology as an agent
of changc in developmant cducation." (p. 178) The model calls
for the cstablishment of regional centcxs or institutions which
would cooperatively idcentify common problems, involve key cdu-
cators from each country in developing prototype solutions, use
this solution development process as a curriculum for training
a cadrc of innovators, experiment with the various solutions
Acmonstrating their utility, feasibility and effectiveness,
install them in local cducational establishments, and continue
the process by attacking other cducational problems. as he
summarizcd the model it

.«.{n) combines regional and national programs,
(1) utilizcs the process of innovation and the
systems approach to problem-solving as the train-

ing expericnces in regiconal centers designcd
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to crecate the cadres of innovators ncedcd
in mational programs, and {c) produces

prototype solutions to common educational
problems, which can then he tried out and

adoptod at the national level. {1969, p. 183)

Jacobs' article is optimistic and expresses hope for solu-
tions to many problems of ecducation throughout the world ithrough
usc of cducational technological innovations to solve specific
problems on an indigenous hasis. In his article he covers much
the samc territory as Coombs, reaching basically the same con-
clusions about thc nature of the problems of world education,
ahout the nccessity of radical solutions, including widespread
implementation of new technologies. Jacobs is less thorough
than Coombs and morc optiristic. Whilce Coombs presses for new
approaches he is not as cxplicit as Jacobs, nor as optimistic.
Dcspite these diffecrences the two articles arc closely parallel.

Chadwick and t'organ ().970), following a problcm analysis
similar to that of Ccombs and Jacobs, also suggcst an sducational
syatems analysis approach to the problem of intcrnational develop-
ment ceducation but in a more limited yct morc concrecte wanncr.
they 1list six systems analysis arcas and show how thosa might
be intersccted with various problem arcas from developing
countrics. The instructional systems analysis arcas arc (1)
problerii identification and objectives analysis techniquces,

(*} formative cvaluation techniques, (3) componcnt analysis

tcchniques, (4£) dcgsign of new solutions (or rcdesign),

ERIC Ry
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(5) implementation proccdures, and (6) summative evaluation
techniques.  These techniques arce thon matricized vith a group
of problem arcas considered by the authors to be important in
terms of potcntial raceptibility of innovation approiaches.

the arcas are: (1) personncl development and leadership, (?)
ed.caticn systems objectives, (3) teaching staff utilization
and training, (4) instructional procedures, (5) information
control, utilization and disscmination. These areas 211 are
part of or arc rclated to Coombs' five priority ~rcas.

The matrix of analysis and development techniques and their
intcrscetion with prorlem arcas is an intcresting and usefanl
step hccanse it allows the various operatives, rcscarchers,
inistcrs of Education, ctc., to movc beyond recognition of
problems to a framework for beginning to bring about innovations.

ihc¢ discussion of Coombs, Jacobs and Chadwick and liorgan
has bcen based on articles and books which they have produccd,
Recently the idcas which they have espouscd have shown up in
some important planning cfforis in developing ountrics. The
goencral approach which they suggest has been analyzed and, to
sone extant, adontcd »y the Agency for International Dovclopment
(Bernstcin, 1970), and can he sccn in efforts in Kovca and Erazil.

7he Korcan cffort took thc fcrm of a study, conducted Ly
the Florida State University to dctermine methods by which inno-
vetions in educaticnal technology on a2 nation-wide kasis can he
feasibly applied in that country. The effort involves a study

tcean conprised of seven people whose compctencics include
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cducational economics, manpower necds analysis, technology,
systems management, bechavior technology, educational admin-
istration and teacher training.15 The team surveyed the Korcan
education system from historical, cultural, demographic, econ-
omic, manpower and cducaticnal standpoints. On the basis of
this survey, the team developed alternative strategics for
system-wide education improvement. These alternatives delincate
ways of arraying available resources, methods and technology

to integrate optimal instruction and innovations for improving
and expanding the Korean educational programs in a manner which
will be genuinoly responsive to social needs, as well as to
cconomic and manpower needs proicctions of the country. The
plans will be implementablce within the estimated resources of
the Republic of Koreca Government, and will include estimates of

cost-bencfits of the various alternatives.

15. The task force was headed by Dr. Robert Horgan. Mcmbers
include Dr. Wesley sowards, then Head, Department of Elementary
Education, Florida State University (FSU), and now Dcan of the
school of Educatbn, rFlorida International University:; Dr, Sydney
Grant, Dircector, Office of International Education, FSU: Dr.
nichard H,P. Kraft, Associate Professor, Dcpartment of Educational
Ndministration, PFSU: Dr. John Chang, Associatc Professor, Depart-
nent of Economics, F5U; Dr. Paul Gallagher, and Mr. Clifton

Chadwick, Instructors, Department of Educational Rcsearch, FSU,
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The general intentions and progress of this project is
responsive to the frameworks outlincd by Coombs, Jacobs, and
Chadwick and Horgan. The problems faced by the Korean cduca-
tion system have becn carcfully analyzced in tcrms of the statcd
objectives and the resources available. 7he various alter-
native stratecgies suggested will take into account the potential
various levels of cecconomic growth, various levcls of enrollument
in various programs, various lecvels of unit cost per achieve-
ment specificationg, and thoe potential outputs of cducational
innovations. The strategies will also attempt to provide for
continuing cxperimental accivities aimed at instilling the
process of change, comparison and cvaluation of cfficicncy of
alternative measures and sclf-rcnewal into the systcm. 32caring
in mind Coomba' cmphasis on interrclationships the strategics
will attempt to blueprint the necessary linkagcs to insurc that
morc: closcly coordinated and conncctive practices can have an
impact on the appropriate componcnts of the cducational scctor,

The output of this extensive study, in thce form of a group
of recommendations about alternative strategies, will be madce
available to the Korcan governmcnt for their considcration of its
adoption. o commitinents are assumed to be in effcct from the
Korean government and they may rcject the entirce study or, more
likely, adopt only parts of it. If thc general plan mueets with
approval it is cxpected that it will be further analyzed and
developed in a research and development contcxt over a period

of a few ycars, potcntially lcading to system-wide adoption of
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the most salient features of the plan within a period of thrce
to five years.

A significant new effort is also being undertaken in
Frazil., This country is fraught with almost every imaginable
educational problem from high wastage, high cost per unit of
cducation achieved, low quality system output measurcment, lack
of pertinent system management information at all levels, poorly
trained tecaching staff (47% of primary teachcrs arc "lay"
teachers, for example), shortages of instructional matcrials at
all levels, trcmendous quantitative demands on the system, and
generally low qualitative situation. In the facc of these
problems the government of Trazil has officially acknowledged
that new patterns, methods and systems of cducation at all levels
must be developed over the next decade. These new mcthods
must respond to hoth quantitative and qualitative demands of
the cowr try, as usual, within thce limited financial and human
rcsource constraints one would cxpcct from a newly devcloping
country. fThe Erazilian program is described by »crnstein as,

...a large scale cducational rescarch and
development project, utilizing a mix of educa-
tional technologies...linked to the nation's
planning for a nation-widc in-schoo) broad-

casting system. [razilian planning is keyed

16 The rcport is oxpected to be complete in carly 1971,

O
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to the possibility of the eventual de-
ployment of a permanent satellite.,..{but)
«sothe utility of the rducational system
developed through the R&D effort will
not he dependent on gatellite trans-
mission, but is expected to be equally
effective initially through local
broadcast capabilities and some micro-

wave linkages. (Rexnstein, 1970, p.‘20).

Related to this effort is another aimed more directly at
experimentation in various educational technologies which might
be most effective for Brazil. The Education Plan of the Ministry
of Educa‘*ion for the period 1970-73 tentatively includes the
development of an advanced system of educational technology.
The goal of this project will be

to introduce into the educational system
advanced systems of educational technology

in order to overcome present educational
problems and in ordecr to be able to meet

the foreseen increased demand. The
expectation is that basic studies and
experiments will be carried out to dater=-
mine which of the various technologies

should be implemented on a large scale basis.

(USAID, Brazil, 1970, p. 29).
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while the Rrazilians have not yet develoved and formalized a
detailed plan for this effort, it is anticipated that AID will

ke able to provide asgsistance and support.

Training and Dissemination

Another area of important activity is the dissemination of
information 2bout cducational technology and training cfforts in
instructional technology and educational planning. This area
has only rccently received much attention, as “professional"
contacts were predominant for the past decade. Recently AID
has entercd upon a program to disseminate vital information
about the ncwest approaches to cducational technology. This
program includcs thc preparation of a film showing prime cxamples
of cducational tcchnology which will be circulated in the near
future. It also includes an extensive manual prepared by David
Klaus of the Amcrican Institutcs of Research (1970) analyzing
the currcent state of the art in programmed instruction,
computer-assisted instruction, lcarning thecory, and the gencral
field of instructional technolegy. This dcciment was made
available in the summcr of 1970. AID also hasg distributcd over
2000 copies of thc four volume work by Schramm, ct.nl., which
it originally contracted to Thc International Institute for

Educational Planning. Further, the Agency distributcs various

17 Likc all political dccisions, this program is subjcct to

change at any mement, due to a variety of factors.
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publications, articles and relevant packets of profecssional
materials through its various Missions around the world. The
latest of these was the recport of the Commission on Instructional
Technology (1970).

In thc area of training activity has been limited but
apparently is growing. The Southcast Asia Regional Center for
Educational Innovation and Technology (INNOTECH) has rccently
becn established with funds from the Ford Foundation and AID.

Its basic missions include developing new appreoaches to education
and training educational technologists in systems analysis

skills for regional needs. The Organization of amcrican Statcs
(0AS) has developcd plans for a series of four training centers
in uses of cducational tclevision. These arc to be in Argen-
tina, Chile, Columbia and Mexico. A contract has recently been
given to Florida State University to dcvelop and opcrate several
intensive workshops on instructional tcchnology in Latin Amcrican
countrics including Brazil and Columbia, and to train Latin
American graduatc students,

A limited hut intcresting training activity is currently
underway in India. Under the sponsorship of AID and operatcd
by thc NHational Education Association, an international study
on the feasibility of using programmed instruction in developing
countrics has becn dcveloped and a pilot phase of the study
has begun (Lange and Wcdberg, 1970). Emprhasizing programmed
instruction (PI) and its potential contributions to cducaticn

in developing countrics, the projcct is examining rceloevant

1




features of programmcd instruction including cultural implica-
tions and effectiveness. Workshops in Bombay and Fcona have
becn held to train approximatecly 150 Indians in thc usce and
prcparation of programmed materials, Aand these trainces will
thcn train other teachers and supervisors. It is expected

that after the training usablc materials will be produced,
implecmented and evaluatcd. While limited to programmed instruc-
tion, the project is interested in the systematic intcgration
of PI into the overall cducation systcm and appears to be well
rlanned and reaching a sizable number of Supervisors and

teachers.

What must cducational technology do?

The most promiging possibilities for the devclopment cf
alternativc soluticns for the educational problems cof the
developing nations scoem to be in the area of cducational tcch-
nology which, coupled with cducational planning, offers broadly
systematic new approaches for designing, developing, implementiru
and cvaluating ncw instructional innovations which contain
features which may possibly incrceasc quality of output while
heolding cost congtant. FBut a review of current and past efforts
shows most projccts have been ad hoc additions to cxisting
systcms with Jittl)e planning and integration, disturbingly poor
cvaluation procedures and minimal cffects. The only clear

finding {8 that thcse projccts can raise the costs of education
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without necessarily doing anything c¢lse.

7ut there is no nccessity to write the epitaph for cduca-
tional tcchnology simply because the track rccord of process
oriented media projccts is not gocd. Stern admonitions, scme
soul-scarching and an incrcased desire to upgrade performance
of these and futurc projects definitely is in order. The
successes of the Columbia €TV project and the good progrcss
of the E) Salvadorean project provide evidence that wcll-planned
projects may he able to bring about meaningful achicvements,
but more emphasis on costs and cost-bencfits is definitely
required.

Incrcascd c¢ffectiveness of the usce of educational technology
in development education requires emphasis on three features or
aspects of cducational tcchnology. These three features inter-
act and overlap to a considcrable cxtcnt and have not becn
placed into a chart or diagram in order to avoid the oversimpli-
fied inpressicn that they are clearly defincd features amecnable
to compartmentalization.

The firat feature is thc nccessity for cducational tech-
nolegy to bceccome distinctly problocm-oriented in its approach

te the developing nations. At first glance this may scem to be

18 Cormenting about "manifest foolishness," Ivan Illich (1970,
p. 58) has suggcsted that, "...the "razilians Jct U.S, oXperts
peddle tcaching devices that only raisc the per capita cost

of classroom attendance.”
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an unnecessarily obvious statcment for onc of the primary tenects
of the systems approach is thc careful analysis of the existing
state of the system and the discovery of those areas where a
discrcepancy exists between the intentions of the system and

its current performance. Yot throughout the developing nations
the approach taken by both the aiders and the aided is not
problem-orientcd but usually solution-oriented. A popular solu-
tion of one sort or another is adopted by an AID representative
or a national cducation minister and developed and applied to
all problems that come along. One of the most popular solutions
currecntly being offered for almost cvery problem is cducational
television conjoincd with the usc of satellites to cnhance

rangce and cffectiveness. The potential or real availability of
satellites and related technology has "turned on" more than cnc
country to the usec of ETV without nccessarily ascertaining if
this innovation fits with other resources of the country or
adequatcly addresscs the problems of the country.

The problem oricntation should take as its primary fccus
discrepancies in the various aspects of the educational system
starting primarily with the instructional componcnt. The relation
ana turc of current resource and student inputs, operating
processcs, cducational content and output adequacy should be
closely scrutinizcd in an attempt to locatc the most critical
points of thc system. The leaders and cducators of the develcop-

ing nations gcnerally have sufficient information to isolate
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these critical areas on a preliminary basis. Then, since problem
analyses require some reference in terms of goals and objectives,
the existing goal statcments must be the starting point for the
analysis. Frequently the first apparent problem in the system
is the inadequacy of these statements of goals and objectives.
Closely rclated to the emphasis on problem analysis is the
necessity to develop an approach that is sensitive and responsive
tc the unique features of the nations which educational tech-
nology is attempting to assist. “%his point may also seem
obvious but in many aid situations the devecloping nations are
being or have been encouraged and enticed to imitate the
patterns of education of the aiding country cven when such
patterns arc not particularly responsive or appropriate to the
nation's nceds (Coombs, 1968, p. 154). Current aid patterns
lead many countries to being helped by the "flying educational
tecchnologist” who swoops in on a thrcc day trip, has four
mcetings with education officials, two parties with the aducation
minister and lcaves behind a twe page memorandum specifying all
the "answcrs" necdced by the country, with no recognition of
the cultural, social or political factors which may affcct that
rroblem. By increasing the thorcughness of the problem anAalyses
conducted in the developing countries many of these superficial
or imitative solutions will be removed from consideration.
The scceond feature is an emphasis on the brcadth of cost-
proven altcrnatives which must ke developed and made available

to the developing nations to answer or respond to their problems.
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This feature goes hand in hand with the nced for problem
analyses. To increase the range of available alternatives
requires that educational technology must organize and clarify
its basic principles and issues and develop and refince these
prineiples into paradigms or models that demonstrate the value,
the payoffs, of thc use of the models by the developing nations.
The cost issue must be cmphasized, Computer assisted instruction
costing $2.50 per hour or educational teclevision at fifty-ninc
cents per hour arc solutions for rich developed nations not for
the large number of developing nations whose resource squeczc

is intense. Th¢ innovations that cducational tcechnology offcrs
must be thoroughly cost tested and developed into patterns of
alternatives which can be intcegratced into cxisting systcms in
organized and efficicnt manners. Furthtier, thesc innovations
must bc tested, simulated and modelicd in a manner which
establishes their relations with the other componciits of the
cducational system. For examplc, increased training of tecachers
may lcad to morc capable and appropriate pcrformance by the
tcachers which may be a solution to onc problem but may also
lead to increcascd demands by the teachers for increased pay,
causing anothcr, probably grcater problem.

Morc and better models must be developed making clear what
incentives are available to developing nations through technology.
tor nxample, the costs of tcachers arc sixty porcent o more of
expenditures and continue to increasc. What might be called

for is a model {or models) showing how fcwer tcachers would be
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required if the proper presentational and cvaluational techniques
were available and how self-instruction systems interacting with
individual differences would allow students to complet: their
courses of study on the basis of their individual learning ratcs
rather than on arbitrary time periods, so that large numbcrs

of students may complcte in less time, thereby reducing costs

at two points. Without such cost incentives educational tcch-
nology has nothing to offer devcloping nations.

The third feature which must be emphasized is the devclop-
mcnt and adoption of an aggressive cvaluation posture. Con-
comitant to discrimination and rectification of problems in the
cducational systcms is the ability and inclination to evaluatc
the system from several standpoints and for scvcral purposes.
The type of evaluation which is being stressced here is an
expansion of formative and summative evaluation (Scriven, 1967)

inte a developmental c¢valuation with its primary cmphasis on

providing information on all aspcects of the systoms product and
proccsses, its inputs, constraints interrelationships, etc.

juch c¢valuation should include extensive procedures for student
performance evaluation, techniques for discrimination of
discrepancics (Provus, 1969), techniques for evaluation of the
potentialities of various instructional models and alternatives
available to the system, constant iterative information cn the
process of implementation and opcration of curricular and organ-
izational programs and a widec range of summative cvaluation

procedures for analyzing the effects of componcnts of the
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programs as they contribute to the output of the system.
Throughout this evaluation emphasis should be placed on informa-
tion which can bc constantly rcentercd into the system (in a
cybernetic fashion) to contribute to modificaticn and improve-
ment of system performance in a continuing fashion.

In the development of this evaluatic posture careful
Attention must be paid to the development of adequate criteria,
standards ard idecals to be used in the evaluation of the system.
Efficicnecy in educational systems is obviously a goal for the
developing nations but control of efficiency is an area of
unclear definitions and derivations and cducational technology
has yet to add clarification. Problems of what constitutcs
cfficiency have rarcly been adcquately considered. Developing
countries must evaluatc not only the naturc of the ncw educa-
tional altcrnatives they are considering, but the nature of
the output required and the broader humanistic and social
implications of various potential technological decisions that
m2y bc made within the confines of the educational systcm.
Efforts must bc made to identify and devclop indices of the
morc subtle yct important social aspccts of education to which

ccational tachneloyy must bheocome yespongively attuned.

by
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Summary

The developing nations are faced with serious problems in
their cducation systcms and educational technology may be able
to solve some of these problems. But to do so, and to place
itself in a position to be scriously considered as a sourcc of
assistance, cducational technology must demonstrate that it can
and does adequatcly 3address the important problems, i.c., demon-
stratc that there is a payoff in the use of technology. To do
this rcquires the organization and clarification of concepts and
issues in educational technology and the development and testing
of a series of rmodels showing how various technologics and
innovations may be used by the devcloping nations and how they
may bc thoroughly integrated into a broad system of educational
change.

This development and integration cannot be achiceved over-
night if it can be achicved at all. further, thc domain of ecu-
cational technology probably holds a good many solutions, but
should not be ¢xpected, in any sense, to have all thc answers.
Morc than that, onc¢ would expcet the serious cducator in the
developing nation (or clscwhere} to attempt to retain a broead
perspective which would allow him to apprcciate the bencfits and
strengths of cducational tcechnology, and to harness its potential,
without being trapped by it as an cthos, as he was s0 long
trapped by the traditional approach. Kceccping this broad perspec-
tive may be almost impossiblce for the harried cducator of the

developing nation, but it must be attempted.
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