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ABSTRACT

NEW INFORMATION TECHNOLOGY AND QUALITY EDUCATION IN
KENYA: THE POTENTIAL AND PROBLEMS OF COMPUTERS IN SCHOOLS

By

B M Makau

After a description of the context and particulars of the project, this
paper presents preliminary research findings on the Aga Khan Foundation
Computers in Education Project in Kenya. The project, which has sought to
Introduce the computer as an educational tool in the study of existing
school disciplines, is shown to have achieved a degree of success. Data is
discussed to show that computers are enhancing student learning as an
active and individualised process, as well as encouraging pser interaction.
With regard to teacher education, use of the technology is reported to be
resulting in the development of pedagogical constructs which place the
student at the centre of the teaching-learning transaction. A number of
factors which are inhibiting the Iinnovation are discussed, with the most
important being identified as the existing school system; learning within
this system is shown to be dominated by centrally developed curricula and
examinations which tend to encourage the memorisation of facts dictated
by the teacher. It is argued that a major outcome of the project should be
widely-based moves, with or without computers, to make learning a
natural process whose main objective is the development of
problem-solving skills. In conclusion: (1) suggestions are made with
regard to ways of improving the implementation of the project and
planning for the post-project period; (2) because the Kenya economy and
educational institutions are Increasingly acquiring computers, it is
recommended that the government planning process should fully take into
account the new technology.
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NEW INFORMATION TECHNOLOGY AND QUALITY EDUCATION
IN KENYA: THE POTENTIAL AND PROBLEMS OF COMPUTERS
IN SCHOOLS

INTRODUCTION

"We are at the onset of a major revclution ir education, a revolution
unparulleled since the tnvention of tie printing press. The computer will
be the instrument of this revubiticn...By the year 2000 the major way of
learning at all levels, and in almost all subject sreas will be through
the interactive use ui zomputers” - Bork (1980)

In the developed north, the growth of new infurmation technology (IT) -
associated with rapid advances in microelectronics - is seen by many
educationists as providing a golden opporiunity for making fundamental
changes in the processe: o/ education (McLuhzn 1964, Paport 1980, Bork
1980, Dwyer 1980, Suppes 1980, Postman 1280. Hawkridge 1983, Becker
1984, Norton 1985, Stonier 1985, Evans 1986, Borlkk 1987, Dede 1987). The
new |IT - defined tu include comnouters, interactive video and
telecommunication devices (Hawkridge 19383) - is seen as having the
potential to enhance learning as an individuaiised and active process,
which cumulatively builds on the sxperiences of the learner and develops
in him or her prohlem-solving skills. Echoing curreni thinking in cognitive
psyctiology, which uaderscores thc need fur oducational strategies to take
account of the csvelocpment of the whole parson, Norton /1985, p.17)
maintains that understanaing "lii a msdia environment bypassos to a large
extent the language and princ dominated cenires of tho left brain and taps
the more intuitive, paitern-saeking centres of the rignt brain...As the new
information technologios tap both subjective feelings and objective
abstractions, the purely logical world of science and the affective world
of art and religion give way to interconnaectedness.” In agreement with
Dwyer (1980, p.88) that "sducatior is that which liberates human
potential, and thus the person”, Papert (1980, p.208) sees the computer as
providing a base for reform o: traditional curricular anproaches: | am
proposing...to use the computer...not to coax the student along the difficult
and unnatural path adoptea by traditional curricula, but to open up a
natural path aiorng which the student zan drive himself or hersalf." Becker
(1984, p.27) sees the ccmputer zs having the "ability to create
intellectually stimulating 3nvironments for students to explore subject
matter gensrally foreign to the current curriculum, perhaps beyond the
compstency of the tsacher, but Imiportant and ussfu! preparation for the
student's future life."
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Current educational thinking and planning in Kenya, although not
conceptualising IT as the base of improvement, define the direction
learning should take in terms similar to those used by the above
proponents of educational change in the developed world. In propesing
reform in the Kenya school system, Gha! (1974, p.332) urges that "the
method of instruction needs t¢ move away from mechanical absorption of
information towards greater emphasis on learning by doing and problem
solving" and that "the content and process of education needs tc be related
to the local social and sconomic environment." A government committee
set up in the mid-1970s to chart new directicis in education recommended
that educational institutions should “"develop the intellectual, spiritual
and physical potential of the country's human resources" (Republic of
Kenya 1876, p.18). in the early 1980s another government committes
which made proposals for tha establishment of a second siate university
in Kenya, emphasized that the new university should “"aim at producing
graduates who interact with the peopls, live comfortably in their ~own
society in the rural areas, are effective in serving all and are innovative,
hardworking and committad" (Republic of Kenya 1881, p.37). Current school
curricula have "been dasigned to offer varied experiences that may lead to
an all-round mental, social and moral development" so that the learner
develops self-reliance,seif-discinline,integrity,adaptability, co-ocperation
and patriotism (Republic of Kenya 1885).

This paper presents preliminary research findings on a Kenyan computers
in education project funded by the Aga Khan Foundation (AKF). Borrowing
from the thinking that the computer is a powerful toal that could he used
to engineer fundamental changes in the learning process, the project is
attempting to use microcomputers to create the sort of teaching-learning
situation necessary for the attainment of Kenya's current school
curricular objectives and goais.

Following a discussion of the context in which the Kenya project is being
implemented, the paper highlights Its successes to date, in particular,
raised student motivation for learning, increased peer interaction among
students, emergence of fresh professional constructs among teachers and
improvements in school management. With regarc to factors which are
found to inhibit the innovation, data is presented to show that the
problems encountered have arisen mainly trom the way education is
currently conceptualised and organised. It is argued that inadequate
adaptation of the technology, teacher anxiety coupled with limited time to
master the technology and resource constraints (with regard to
implementation personnel, equipment and physical facilities) are to an
extent inhibiting the innovation, but that the formal school system is the
major inhibitor. In contrast to the project's thrust to make education
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learner-centred, the school system - with its emphasis on authority and
hierarchy - is based on centralised curricula and examinations which
encourage teachers to approach teaching-learning as a teacher-dominated
process characterised by the memorization of facts.

Bearing in mind that the computer is already part of the Kenya economy
and that a number of schools have acquired computers, the paper
recommends comprehensive planning for the technology in the whole
economy as well as in education. It is concluded that, the project's
approach to educational processes in schools is a pointer to what should
be done - even in the absence of computers - to make learning the natural,
individualised. active and goal-oriented process that it must be if the
current curricular objectives and goals are to be realised.

THE CONTEXT IN WHICH COMPUTERS ARE BEING INTRODUCED IN
FORMAL EDUCATION

Pressure From Industry and Society

An important aspect of computer technology in developed countries,
particularly during the last decade, Is that pressure for its introduction in
schools has been exerted by society (parents, business and indusiry) rather
than by the systems of education (Becker 1984, Wangherg 1985, Anderson
1985, Naiman 1987). This aspect has several Implications, three of which
carry important lessons for third world countries. First, it demonstrates
that what goes on in the wider society has repercussions in schools and
ought to be taken into account in planning education. Second, because
school systems have been caught off guard by technoiogical development,
they have been ill-prepared to Iintegrate IT into the teaching-learning
process. By and large schools have had to cope with both hardware and
software originally developed for non- educational uses: McClintock
(1986) observes that *school computing environments...have been pieced
together from available products that people found in the market-place
and tried ad hoc to use for educational ends." Third, because changes in the
technology are taking place at a rapid pace, school systems - already
undersupplied in most countries - are unlikely to have the resources (both

time and finance) to plan integration of computers using the latest
equipment.

Computer Applications in Eaucation

Integration of computers into school curricula has to an extent reflected
perceptions of applications which are thought to be appropriate
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preparation for the labour market. School systems have given emphasis to
computer awareness, computer literacy and programming, with students
thought to have aptitude and ability in mathematics and physical science
receiving most attention (Hennessy 1982, Becker 1883, Maskowitz &
Birman 1985). In the the third world, where concern for manpower
development is acuts, it is this vocational training concept of computers
in education which has received most attention (Nag 1981, National
Academy of Sciences 1986, Allotey 1986, Mwara 1986, Ndamagi 1986,
Phamotse 1986).

In a study based on the USA, Levin & Rumberger (1983} present evidence
that the vocational application of computers in education should not
receive most emphasis because furiher development of the technoiogy is
likely to reduce the number of skilled positions in employment; they urge
that educational institutions should use the computer to "strengthen the
analytical ana communicative skills of students, not because of ths needs
of high technology, but because such skills will help them deal with ths
changing political, economic, social and culiural institutions they will
face In their adult lives."

According to Bitter & Camuse (1984), there are three curricular
approaches to computers in general aducation: (1) computer-assisted
instruction (CAIl) i.e. teaching/learning through computers using
subject-specific drill-and-practice tutorial. and simulation programs, or
computer games which do not relate to a specific subject but help
students develop problem-solving skills (2) teaching/learning with
computers i.e. using the computer as a tool - word processing (to prepare
learning materials or to learn creative writing), classroom demonstration
(e.g. of graphics in mathematics and science), statistical and
mathematical applicailons, production of music or works of art, and
testing (3) teaching/learning about computers i.e. understanding
appropriate applications of the technology and its social implications, and
learning computer programming. Within institutions computers can also be
used in administrative spheres such as timetabling, organising subject
options, student records, monitoring academic progress, attendance,
careers, accounts and storekeeping (Bird 1984).

Debate on the Place of Computers In the Third World

The introduction of high technolcgy (HT) - such as the computer - into
third world countries is a cubject of controversy. On one hand, the transfer
of HT to third world countries is seen as a move not only necessary if
these countries are not to lag behind the developed worid (Papagiannis
1985), but also as a possible way of leap-frogging deveicpment stages
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into new prosperity (Gupta 1981, Benmokhtar 1984, Aliotey 1986,
Smithson & Land 1986, liyas 1986, Nag 1987). On the other hand, it is
argued that the transfer of HT may threaten jobs and indigenous cultures,
perpetuate dependency on the developed world, and divert scarce resources
from feasible and desirable development objectives, thereby exacerbating
inequality (Stewart 1978, Khun & Kaiser 1982, Smithson & Land 1986, Lind
1986, Lallez 1986, Carnoy & Loop 1986).

The debate on the transfer HT is not taking place in a virgin situation: even
the most vocal opponents of the move recognise that developing countries
are acquiring computers and other HT equipment. Given this inevitability, a
considerable number of scholars and planners are giving emphasis to ways
in which the technology can be fruitfully adapted, rather than dwelling on
the merits and demerits of the transfer. The starting point in sucessful
adaptation Is =een as the clear and detailed articulation of national policy
(Aliotey 1986, Verghese 1986, Akinlade 1986). Some of the wealthier
third world countries are developing indipenous high technology industries
and are succesfully manufacturing both hardware and software (Aliotey
1986, Verghese 1986, Hobdav 1986, Ramiszowski 1986). The potential for
international co-operation in adapting HT is also being explored (Owolabi
1986, Pau 1986). in all countries where HT policy is being developed there
iIs recognition that education and training must play 3 central part
(Smithson & Land 1986, Nag 1986, Shaw 1986, Mwara 1986, Veasey 1986,
Chan Kong Chan 1986).

The Kenya Context

Computers are not new in Kenya: mainframe computers were introduced
into the country I the early 1960s (Mwara 1986). Since their emergence
in the west in the late 1970s, microcomputers have been entering the
Kenya scene in increasingly large numbers (Price Waterhouse Associates
1986). The existence of the East African Computer News (EACN), a
privately published monthly journal now in its fourth year, is clear
evidence that computers have become a part of Kenya society. To cater for
the expanding home and business market, a local company, Kenya
Microcomputers Lid, began to assemble the IBM compatible Neptune in
1987 (EACN 1987, Machua 1287).

However, ii is should be noted that computers remain part of the modem
sector of the economy, mainly in urban areas. Most of rural Kenya where
more than 80% of the population lives has yet to experience the computer,
and mainly because of the high costs of the technlogy, most people in
urban areas have also not been exposed ‘o it. This Is not an idle truism in
that it suggests that in terms of diffusion of ideas on the computer's
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potential in education, the majority of Kenyans are still ignorant and
mystified by the technology. Lack of awareness of the technology's
potential is an important consideration in any attempt to introduce
computers in schools.

Although most likely not the main reason, a social context which is in
general not much influenced by HT partly explains why only a few
educational institutions In the country have acquired computers. Since
1984 Professor Scott of the Institute of Computer Science at the
University of Nairobi has been compiling a directory of Kenyan educational
Institutions with computers. According to Scott's latest directory, the
number of computers in all educational institutions in Kenya rose from a
total of 205 In 1984 to 405 in 1987 (Scott 1987). Table 1 shows the
number of institutions with computers during the two years.

Table 1. KENYAN EDUCATIONAL INSTITUTIONS WITH COMPUTERS®, 1984 &
1987

1984 | 1987

Level of Education | Government Private Tota!
|

Primary 3 | 5 5

Primary & Secondary 3 l 3 3

Secondary 12 | 7 10 17

Te rtiaryb 3 | 6 2 8
l

TOTAL 21 13 20 33

Source - Scott R J P (1987): Directory of Computers in Educational
Institutions in Kenya 1987, Institute of Computer Science
University of Nairobi.

Notes:
8 A survey by telephone (January 1988) revealed that five secondary
schools and one primary school, not listed in Scott's Directory,

possessed a total of 40 microcomputers - acquired between 1984
and 1987.

Departments within Nairobi and Kenyatta universities, which
Scottpresents as separate institutions, have been aggregated.
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The small number of schools with computers is in great contrast to the
country's 13,000 primary schools and 2800 secondary schools, all with a
student enrolment of over five million (Republic of Kenya 1986). As
compared to the developed world, Kenya is at a very young age: a 1987.
survey revealed that in the American state of California, with an
elementary and secondary school enrolment of 4.2 million, the number of
computers in schools increased by 17% from 115,000 in 1986 to 135,000
in 1987 (Electronic Learning Vol 7 No 2).

Scott raises a number of Iimportant issues. First, in almost all institutions
(including government-funded ones) the equipment has been supplied and is
maintained through donations and other private funds. Second, in the
Institutions there are 25 different makes in 35 different models of
computers. This situation militates against the development of organised
maintenance and, due to incompatibility of hardware, the possibility of
pooling use of software between different institutions. Third, the high
costs of hardware and software, which most of the institutions
complained about, are to a large extent associated with high rates of
import duty and sales tax which makthe effective cost in Kenya 2.5 times
the FOB cost. Fourth, apart from the schools in the AKF project, there is
little in way of a clear policy towards the development of the computer as
a centre piece of curricula. While the schools have courses which use the
computer as the object of study, only a few courses (mainly in
mathematics and the sciences) have made tentative attempts to integrate
the technology in the rest of the curriculum. In terms of developing the
potential of the computer as an interactive tool for learning, the schools
have confined themselves to computer games playad as part of clubs or: in
the students' free time. Further, use of the technology in the schools is
reported to be the province of a few enthusiastic teachers, mainly
expatriates, with the rest of the staff reported as being either "in the
process of learning" or, more often than not, "not interested."

THE AGA KHAN FOUNDATION COMPUTERS IN EDUCATION PROJECT
(CEPAK)

Origin, Objectives and Goals

CEPAK originated from a perceived need for Kenya to take cognisance of
developments in the west associated with the mass production of
microcomputers and their rapidly increasing introduction into schools
(Makau & Wray 1987). Most likely responding to the same societal and
business pressures as in the wsst, a considerable number of people
involved in the Aga Khan educational system in Kenya felt that computers
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should be Introduced into one of the system's schools. As a consequence, in
1982 the AKF agreed to provide funds for the purchase and maintenance of
equipment, and the remuneration of a project director with an appropriate
background in both education and computing.

The Aga Khan Academy, a private day secondary school in Nairobi, was
chosen as the site of the project. The equipment, consisting of five
microcomputers and scme software, arrived in May 1983 and the project
got underway. Following signs of some success at the pilot school, the
funding agency decided that the project should be expanded. In August
1986, with the agreement of the ministry of education and a generous
donation of equipment from Apple Computers Inc. of the USA, five new
schools - including four government-funded ones - were brought into the
project. Table 2 shows the particulars of the schools in Phase |l of CEPAK.

Table 2. PARTICULARS OF SCHOOLS IN CEPAK DURING 1987

Name ot Enrolment Student Mumber of Souice Town
School Gander feachers

Aga Khan Academy 430 Mixed 38 Parents & Community  Nairobi

Aga Khan Kenya
Secondary School 420 Mixed 28 Parents & Community Mombasa

Coast Girls Government, Parents

High School 760 Female 46 & Community Mombasa
Moi High School Government, Parents,

Kabarak 630 Mixed 40 Community & Private  Nakuru
Ofafa Jericho Government, Parents

High School 440 Mixed 38 & Community Nairobi
State House Girls Government, Parents

High School 500 Female 35 & Community Nairobi

A numher of features make CEPAK a unique project. First, the cast
element, reported in the literature as a major Inhibiting factor in
developing countries (llyas 1986), has received careful consideration. A
small number of microcomputers and selected software pieces, a
threshhold package thought to be the minimum requirement for the
attainment of the project's objectives, has been introduced into each
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school. Initially the Aga Khan Academy received 5 computers (4 Apple lis
and a BBC), while in Phase Il each of the new schools has been given 5
Apple lis. The capital costs of Phase i! are shown in Table 3.

Table 3. CAPITAL COSTS IN CEPAK FHASE Il (US $)

PILOT NEW PROJECT  TOTAL
ITEM SCHOOL® SCHOOLS OFFICE

Computer hardware 9,300 54,000 12,600 75,900
Other imported hardware® 3,700 300 6,700 10,900
Software & reading materials 3,360 11,900 2,660 17,920
Frelght costs® 1.440 5,600 1,140 8,180
Local equipment¥ 600 12,500 11,900 25,000
TOTAL 18,400 84,300 35,000 137,900

Source - Wray B F (1985): Computers in Education Project Phase I,
1986-1988 - A Draft Proposal submitted by the Aga Khan Education
Service (Kenya) to the Aga Khan Foundation, August.
Notas

8 Four microcomputers were added to the pilot phase threshhold package.

b Included: 2 video cassette recorders, a video camera, a photocopier, an
optical reeder, 3 overhead projectors, & micro-controlled slide
projector, 2 class audio cassettes and miscellaneous accessories.

 An exemption from duty and sales tax was granted by the government.

9 Included: a project car, furniture, electric cables, telephone and
project office installation.

To guard against the tendency for donor-funded development projects not
to make provisions for recurrent costs (Psacharopoulos & Woodhall 1985),
the funding agency set aside funds for maintenance of the equipment and
purchase of additional software, books, journals and magazines during the
period up to December 1988, when Phass I will terminate. The project's

central office recurrent expenditure for 1987 and 1988 is shown in Table
4,
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Table 4. RECURRENT EXPEMNDITURE IN CEPAK DURING 1987 & 1988 (US$)

1987 1988
EQUIPMENT
Software for schools and project office 7,346 8,074
Educational materials for schools 5,872 6,459
Educational materials for project office 3,594 3,952
Maintenance of eguipment in schools 5,201 6,823
Maintenance of prcject office equipment 1,550 1,703
Ingurance (schiools) 3,101 3,406
Insurance (project oifice) . 775 852
Sub-total 25,439 - 31,268
SERVICES (project office) 4,680 5,156
TRAINING
Local travelling & subsistence {project persnl) 11,238 12,619
Local travelling & subsistence (school staff) 9,689 10,658
Travel & subsistence overseas (project direcior) 4,24G 2,202
Printing and stationery 1,262 1,421
Sub-total 26,460 26,900
PERSONNEL COSTS 24,194 26,413
GRAND TOTAL 83,773 39,738

SRE G DR TR AN ERD 1N M3 TS OGN, FRER 0 R TR A . e

Source - CEPAK's Expenditure Records for 1987 and 1988 Budget.

A second feature of CEFAK is the articulation of en educational phiiosophy.
Rejecting the tendency In the west for computers In schools to be
dominated by courses in somputer studies or science or awareness or
programming, CEPAK has Introduced the computer as an educational tool
which - should enhancs the quality of learning In the entire school
curriculum. The computer is seen as a tool which enables the ordinary
subject teacher to conceptualise the content and context of learning in
new ways which empt asise active involvement of the individuai learner
and peer learning amongst students. The outcome is expected to be a
stimulation of learning experiences which nurture the growth of
creativity, Initiative, problem-solving and reasoning skills. In pursuit of
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this uventral goai, the project proposal specifies five objectives as
follows:

"(1) to Improve the quelity of teaching by in-service teacher education
using tha microcomputers as a catalyst;

(2) to use the microcomputers as a teaching resource in appropriate
school subject topics;

(3) to provide the pupils with a basic knowledge of new Iinformation
technologies, beth to aid them in their studies and t¢ make them
aware of their technological environment;

(4) to improve the quality of schoc! administration through the use of
appropriate informatioit technoiogy:

(5) to appoint such memberc of stafi as required so that the school can
maintain its level of educational information technology without
the neec for continued support of the project” (Wray 1985).

Implementation Strategy

The implementation of CEPAK has relied a great deal on staging teacher
education (as opposed to training) in-service acilvities. The project
director (PD) has attempted to plav the role of teacher advisor rather than
trainer: by exposing teachers tc the t{echnical aspects and educational
iImplications of comgputere, he has expected the teachers ro conceptualise
and develop new tesaching approaches. The idea has bsen that the teachers
should be guided to “"discovar" for themselves, rather than relying on
.didactic "telling" by an expert. In Phase Il this strategy is symbolised by
the setting up of a projsct office which Is not In daily contact with any of
the project school staffs, The role of the project office, Iin addition to
organising In-servico activities, is tc give the schools support by
responding to teaocher requests for software and roading materials from
the project library, and aciing as technicel and maintenance back-up.

Three stages are discarnable in the dissemination of the technology from
the PD, through teachers, toc the students. First, the delivery of the
threshhold package of equipment was accompanied by three start-up
workshops - organisec in Nairobi, Mombasa and Kabarak - in which all
teachers (not just the msthematicians and sciantists as has tended to be
the cése in the west) were given hands-on experience and, in general,
exposed to pertinen{ sducational ideas. Each of the start-up workshops
exposed teachers to the innovation for about 70 hours. The start-up
workshops have baen followed by specialised workshops for schoo!
managers and administrators (heacteachers, teachers appointed to
co-ordinate the Innovatior: within the schools. and bursars), and subject
teachers. Two-day workshops for heads were conducted in December 1988,
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September and November 1987. School media co-crdinators have had two
workshops (10 days each) in December 1986 and August 1887; and school
bursars were given a two-day workshop in November 1987. Between May
and October 1987, one or two subject teachers from each school attended
two-day/subject workshops in all main disciplines in the curriculum; on
return to their respective schools, the participants weare expected to share
what they had learned with the rest of the tsachers in the subject
department.
|

A second stage in the implemantation has been visits to individual schools
by the PD. Between September 1286 and June 1987, the PD spent two days
per month Iin each school during term time; beginning September 1987, the
vigits were reduced to one/school/month. During these visits, the PD gave
technical support and was available for professional discussions with
teachers. The third stage, the use of the technology with students, has
been left entirely to decisions by the headteachers or individual teachers;
thus there has been no imposition from the PD as to when a school should
bagin to use the technology with students.

RESEARCH IN THE PROJECT

In-recognition of CEPAK's attempt to develup a fresh approach to the
teaching-learning process, the International Development Research Centre
and the Rockefeller Foundation have joined hands with AKF to fund
systematic research by a team of three educaticnists and an educational
economist. The research effort is expected to decipher and record the
extent of changes, associated with the introduction of the technolagy,
which occur in the teaching-learning transaction and the management of
the schools, anc, egually important, to study the cost implications.
However, the study Is not confined tc the mere evaiuation of the project:
Iin addition to analysing the particulars of the project, the research team
is expected to use sallent themes to abstract into and make suggestions on
the improvement of educational processes in Kenyan schools even if the
new technology could nct be introduced on a wider scale.

Bearing In mind recent literature to the effect that reality in social
phenomena, such as education, Is best approached and understood through
the simultaneous application of quantitative and qualitative methods
(CGook & Relichhardt 1979, Dockrell & Hamilton 1980, Patton 1980, Miles &
Huberman 1984, Yin 1984), the research team's modus operandi is the
coliection and analysis of both quantitative and ethnographic data.

At the Initial stages the research team, which launched the study at the
beginning of July 1986, concentrated on collecting and analysing data to
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establish the schools' baseline status at the beginning of Phase Il. Five
sources of data were tappsc, namalv: (1) re-analvsis of data collecied
during the svaluation of the pilc: phase at the Aga Khan Academy (2
survey data cbiained through written questionnaires administered to 75%
of teachers anc accut 97% 2 forms 1, 3 & 5 students In the five new
schools (3) varbal interviews of headteachers and a selection of subject
teacheis (4) cullection arc contont anralysis of school documents - such as
sshool mangszines, student admission letters and school regulations (5)
obser’ation of 214 lessons covering =il subjects in the schools' curricula.
A baseline report (Me.:au 1vuu; was prepared and submitted to the
agencios funcing the research.

Subseouent to the tho astablisamert uf the baseline status, the research
activity has consicted In. (1) observations and Interviews at all
CEPAK-orga'.ised woik-hops {(2) observations and interviews In the six
schoo's - betwaen Mcrch and Qctober 1887, 70 lessons (43 in which
computers wera usag) wer- obsarved, 38 studenis were interviewed and
244 stalf (Includiny nnn-tzaching staff) interviews were carried out (3)
observation at meetings o' schuo. computer clubs (4) examination of
school records o the use of th: computers (bocking systems on the use of
computer rooms, rr~corde of softwars and reading materials,
teacher/studer.t computer filas and printed products, and school
manageraent documenic such as notices, correspondence and accounts
racords) (5) exeminztion of CEPAK's central library records and evaluation
of software (8) interaction 'vith the PD: quarterly repor‘s prepared by the
PD ana the reseurch ‘eom have baen mutually subjected to critical
discussion, and after visits i» schools careful debriefing has been
undertaken. In «li guses, neta coliection activities were immediately
followed "y deivlied comnuter-processed reports by the researchers
involved.

PRELIMINARY FLIDYN<aS

As both the ‘mplainontation ~nd «tudv of TEPAK are continuing, the
findings pr-sented here are interim. Ai this stage of the project, seven
desirable cuizomss are discarnable:

(1) In the six schotis tha tachnclogy rias teer introduced to some students.
Studerits - seen using tnes computar to play games, view CAl programs and
make use Jf gersrei =pplication software varticularly graphics programs -
have been chserved to ko axcited and keeniy intarested in the technology. A
numbar of teachsss hevs testified ihat the ccmputer greatly motivates
students. Interviews ci students have vielded statements such as:
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“Learning does nct aiways have to be sserious®; "The computer is
interesting. You pay attention to it"; "When ycu use the computer, you can
go at your own spewd and you can make mistakes and correct them without
any problem". The Iincreasec student motivation seems to be associated
with the fact that use of the computers Iz enhancing lsarning as an
Individualised and active process. In preparation for a Form V biology
lesson on human energy expenditure, the teacher had asked each of the six
students In the class to collect data on the foods s/he ate as well as the
activities s/he undertook In the course of a week. During the lesson, each
student was given an opportunity to entsr his or her daia into a computer
program which worked out energy values in reiaticn to the foods eaten and
the activities undertaken. As the computsr screen with data on sach
student was discussed, it was observed that there was sustained
excitement and Interast, with the teacher fraguently making comments
such as: "lIf you wish to keep slim you must eat less bread!

(2) The technology has been observed to be enhancing peer interaction
among the studenis. Echoing the views of several others, a student
interviewed (October 1987) in one of the new scnools stated: "Discussing
things when using the computer helps you lsarn things from your friends.
After all, that's the way vou learn after school.” The potential of peer
interaction as an effective Isarning strategy is exemplified by the
organisation of a computer club in one of the new schools. it was observed
that a student, who had had exposure to computers in his previous school,
administered the club with little intervention from the school staff and
that he aimed at sustaining members' interest by choosing "activities
which are different from normal classroom lessons.”

(3) The computer is being used in the management of schools. With varying
degrees of success, the new schools.are emulating the pilot school's use of
the technology In the administration of finance, production of management
documents, management of students' personal data and monitoring
students' academic progress.

(4) In the piiot school, in addition to the introduction of an IT course
through which students are acquiring computer awarensess, some Success
has been achieved In integrating the new technology In the normal
curriculum. A mathemaiics teacher in the school was observed to have
succesfuly integrated the electronic spreadsheet and CAIl programs into
her teaching, whlie two other teachers have learned PILOT, the teachers
programming language, and have used It tc produce CAl softwars in
Physics and Chemistry. The rescurce centre (RC), which houses the
computers and related technologies. is being used for most of the school
day: the main sactivities are the conduct of formal lessons - in the main
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$ing CAi programs, production of learning materials by teachers, playing

§ computer games and after class activities under the ausplicies of the
mputer club. By the end of 1987, tan teachers in the school (26% of
tablishment) were regularly using computers in normal lessons - mainly
the sclences, mathematics, art, english, french and history.

) In the 5 new schools, a number of teachers hava attempted to learn and

the computers in teaching: in one school two teachers have used the
yreadsheet to teach aspects of mathematics and english; the
srdprocessor has been used to produce handouts and other teaching
aterials; on several occasions commercially produced CAl programs have
won used in teaching a fair cross-saction of subjects; and in sach of the
thools one or two teachers have tried to use PiLOT to develop their own

=A| programs.

i} in all the schools, the Innovation has helped some teachers to develop
Bw perceptions of their job. In CEPAK workshops, teachers have generally
pen exposed to discussion of teaching and learning approaches which seek

make educational processes child-centred and geared to the
#velopment of problem-sclving skills. There Is evidence that some
pachers are developing new constructs: in a discussion with three
bachers at the pilot school in Octobar 1987, a history teacher who does
Wt use the computer much criticised non-imaginative uses of technology
iy arguing that he would like to see computer-assisted lessons "where
achers and students don't just gaze at the screen and simply punch keys

move on, but where students listen, talk, discuss, write something In
air note brnks, ask and answer questions, and get assignments."

7) Some peer learning between teachers has been stimulated by the
ntroduction of the technology. Several knowledgeable teachers have been
abserved assisting others in how to use the technology and during 1987
he pilot school as well as one of the new ones organised In-school
sorkshops on the computers without the involvement of the project offics.

“owever, the salutary effects of the innovation are counterbalanced by six
gaemingly negative aspects in the learning situation:

1) With regard to enhancing child-centred learning, the introduction of
the technology doss not seem to have made the majority of lessons any
yetter than those observed during the pre-innovation stage in Phase i
Even In computer-assisted lessons - including activities aimed at
ynparting computer awareness - lectures, notes and questions from the
@acher continue to dominate. Fresh constructs on pedagogy, arising from
he Innovation, do not appear to have as yet been translated into the
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methodology of the majority of the teachers: as demonstrated by the
efforts of some teachers to learn PILOT in order to produce traditional
tests, teachers still regard their job as passing on to students chunks of
knowledge rather than nurturing problem-solving skills in the learners.

(2) Certain school and teacher practices have curtailed the snjoyment that
students could derive from using the computer for learning. in most of the
schools, the playing of computer games is seen as diverting students from
"serious study” and as a consequence the activity is restricted. The choice
of what students should do at the computers is mainly that of the
teachers, some of whom have besn observed to choose repetitive or buring
activities. In a form 5 mathematics lesson In ihe pilot school RC (observed
in October 1987), as students wandgered frcm one screen to another many
grumbled saying, "we have seen all these things bsfore." One student
whispered to his frigsnds, “the man has nothing to teach", another student
respunded, "again?" After a lot ov mumbling, one student addressed the
teacher: "Sir, we would rather go back ic class and work on the important
maths for the test." After some siient reluctance - indicated by a frown -
the teacher agreed and the students trooped back to their normal
classroom. A number of students whno use the computers regularly have
Iindicated that they are beginning tc be bored by teacher-chosen activities
based on academic programs, or in which database and spreadshest
programs are used to process hypothetical test scorgs. One student
remarked, "these are too much like rnormal classes."

(3) Use of computers has exacerbated inequity in the learning situation by
making some students, particularly girls in mixed ciasses, totally passive.
In the majority of computer-assisted lessons observed, it has been noticed
tihia. few teachers have ensured that all members of a group at a
microcomputer have an opportunity to operate the keyboard and have their
views listened to by others; thus many students would probably agree with
one of their peers who argued that "the comguter is only

Interesting when you are operating the keyboard, otherwise it Is boring."

(4) In some lessons, use of the computers has been observed to be
detrimental to learning &s a focused activity. Some teachers have been
observed to abandon students in the RC or to simply hand over CAl
programs to their classes, allow random grouping and leave the students
to do what they like. The result has been uncontrolled noise and aimless
movement between groups, a situation most likely militating against
systematic learning. One student Interviewed criticised use of the
computers as follows: "Discussion at the computer disturos those who like
doing quiet work on their own."
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'§) There is ambivalence In systematically integrating the technology into
saching schemes. In the seccnd term of 1987, one cof the new schools
ittempted to get all form 1 and 2 teachers to use the computers with their

but ths effort was abandoned before the end of the term. In the
7ew schools, the tendency has been for the technology to be used more
vith small classes - particularly in upper school - where numbers do not
pose Mmajor class management problems.

8) In four of the new schools, the number of teachers attempting to
naster the technology or to use It with students seems to have declined in
he courso of 1887: in mid-Juiy 45 .eachers (32% of total establishment)
vere reporied as users of the technology, but by mid-October the number
w3 droppad to 20 (14%).

5i8CUSSION OF THE FINDINGS
Cognitive Psychology and the Innovation

‘he excitement and Interest noted among students when using the
amputer indicate that the preferred mode nf learning expressed in the
Janeline data Is deeply embedded In the human personality. in the baseline
survay, atudents were asked to rate oight learning strategies in terms of
he aextent of "understanding" and "enjoyment". The responses on
‘understanding” and "snjoyment" were correlated. The coefficients of
sorralation In five of the learning strategies are shown In Table 5.

Table 5. CORRELATION BETWEEN UNDERSTANDING AND ENJOYMENT IN FIVE
LEARNING STRATEGIES

N « 5 Schools (1,535 students)

Learning Coetficient of Nature of
Strateyy Corraiation Actlvity
. Listaning to teacher (lecture) . 4778 Listening
Writing teachars' notes . 5870 Copying
3. Answering teacrers' questions . 6450 Answering
$. Exchanging views with the teacner . 8580 Discussing
5. Working with apparatus . 7964 Active exploration

t Is signifizant that the positive corrslation between understanding and
snjoyment Incrsases as the learning strategies become more
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learner-centred. The highest coefficient of correlation is teported for a
learning strategy which involves the student in active explaration.

The foregoing date which point to the siudent's praference for learning
situations which excite and make him active and autonomous, confirm the
findings, comrmion in the literature on current Isarning theories, that
learning is an Innate, active, constructive and goal oriented process in
which evary individual is involved and in which tha cognitive and emotive
parts of the human brain are engaged in & complementary mannsr (Piaget
1955, Mueller 1974, Wittrock 1874, Anderson 1883, Dale 1985, Hemming
1986, Larsen 1986, Shuell 1988, Yarlot 1986, Pratt 1987). in contrast to
the behavioural orientation which focusses . on behavioural changes
requiring a predominantly passive response from the learner to various
environmental faciors, Snhuel!l (188&) poinis to the cognitive psychology
view, which dominates currsnt learning theory, theat the learner is actively
Invelved In thiree mantai activities: {1) metacognitive processes such as
plai.ang and setting goais (2; active selsction of functional, as opposed to
nominal, stirmuli (3) attempting to organiss the material being learned
even when the material has no obvious bases of organisation. This view
maintains that learning is based on the individual's mental schemata
(organised, structured and absiract bodiss of information) of what the
lsarner uircady knows and which he brings to bear on learning new
material, and that three hierarchicai psychelugical procasses are Involved
in learning the new material: (1) seisctive encoding - sifting relevant
information from the irrelevant in the stimulus envircnment (2) selective
combination - integrating selected information in a meaningful way (3)
selective comparison - integrating newly encoded information with
information already stored, resulting in the development of new schemata.

The emphasis cognitive psychology givas to the impcrtance of what one
already knows as the basis of iearning new maerial has teen validated by
observations that, in the project schools, teachers and students with
rre-lanovatlon exposure to cormputers have not only shown more interest
in the technology but also have made more rapid and meaningful advance
than their pvers In developing various applications. A case in point was a
Form 1 student in one of the new schools, who in his last year in primary
school had the opportunity to play a matherratics game on his aunt's Atari
computer. On bsing Introduced to the Apples in the project, he quickly
mastered how to operate them and, with obvious excitsmant, was able to
demonstrate applications of a CAl mathematics program, Graphing Equat-
lons, at a level claimed by many teachers to be too advanced fer Form 1.

Complementarity of tha cognitive and affective parts of the brain is both
argued to be real and as constituting the linch-pin in meaningful learning.
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in way of proof of the reality of complementarity, Yarlot (1886, p.241)
states:
"It simply coes not make serse...to speak o! the lefi hemisphere
(of *he brain) taking the !lteral meaning, and tha right
hemisphero the emotiona! ton:, when, In in{srpreting a work of
literature, verbal «nd emotional operations take place, surely,
as a single, simultaneous and virtually indivisible prccess."

Larsen (1986, p.333) rafers to a stidy i which it took a class less time to
learn poetry than was the cass with regard to prose of similar length,
because "the passages of coetry possikiy activate mamory functions of &
non-semantlc character more frequently ihan dc prose passages, and thus
relate the content mnre lirectly to tmegination and racollection of prior
experiences of the learner.” in arguing that the primary needs of the
learner ure for growth and sslf-astualizatior:, “"being neads" far all
indlviduals, Pratt (1:87, ..59) malntains that curricula concentualisation
should take into accoun? that “psycho’oglical and soclal health dspends on
reccgnition and integ:ation ot the .nany different aspecis of being,
including ths cognitive. tho ai'active, thz socia!, the somatic and
aesthetic. Thase Include not only areas ~t objective knowlsdge, hut also
areas which ars Irreduclkly sublsetive, such as the spiritual.” in
advocating for learning exp:erlencis rnloseiy related to llie outside the
institution, Hamming (~986, o0p.5¢-60) sses complementarity of the
cognitive and affective as enabiing e individua! tc make his or her brain:

"We are far from undarsianding the detsills of how the brain is
laid down and wired up. hut it is beginning to look as if, to a
considerable extent, wo ma'a9 our own brains by the way we
Interact witl, the world and subjectively evslusle the exper-
lencas we generate. The richor our islationships with the
world, tha more complex cur krzins hecome.”

Hemming (2.63) ragkss e waint tnat, it Is this making of ong's brain which
the escenca of attitudinz! deva!opment towarde self-reliance -
currently emphasisac in Kenyar schunl curricula:

"Now that employmeri 1s uncariain, well-buit* up personal
motivation s especiull important, i1 Is o starting point from
which Individuale may make oppe-tunitive for themselves.”

The ralaticnship betwesn s-hoa. and the wider environment as a sound
basis for l2arning I being demonstratad in the proiact. Many of the early
adapters of the technology wriong tna teachera have explained thelr
interest in terms cof thelr new cuparise oroviding them with an escape
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route to further education and/or more lucrative career outside the
teaching profession. At the pilut school, whare most students coms from
families engaged in business, it was observed thai in one week {October
1987) two business education games, StokMak and Price Eiasticity, were
almost exclusively played by most of the students who worked with the
computers outside class time. Cne student, who had bsen observed to play
StokMak on seven different occasions, explained: "The computer games that
you find In the arcade machines at the Sarit Centre ara all about these
aliens and rockets which zoom in space. But the stock market games refer
to the life of business In the world which | am interested in. These games
have given me a deeper understanding of the econnmic concepts which the
teacher dealt with in class and which | have read in books." Another
student, who was observead to have concantrated on the graphics program,
Mousepaint, said that he was working for a career as a designer.

Parceptions of Problemsg In the implementation

in spite of the poctential for change in the learning process offered by
CESAK and the fact that some success has been achieved, it is obvious that
the six project schools are a long way from offering a sctieme of learning
which enables the student to fully grow along the lines advocated by
proponents of current cognlilve psychology. The profsssional staff in the
six schools regularly mention five reasons for cauticus adoption of the
Innovation: (1) lack of time (2) nadequate mastery cf the technology (3)
Inadequate and/or innapropriate software (4) small size of RCs in rslation
to large classas (5) small size of the threshhold packays.

With regard to lack of time, the majority of teachers point out that they
do not have the time to cover the prescribed syilabuses and carry out their
normel school duties, as well as !earn how to use the computers. This
claim Is not without substance. Asked why she did not use her
non-teaching periods to learn how to use the computer an english teacher
in one of the new schools argued. "Practice on the computer requires time
so that you can concentrate, but time is never there. it Is no gooad going to
the computer In isolated free periods as by the time you get back to it you
will have forgotten what you had learnt.” The rgsearch team has evaluated
some of the software and has found that the reading of the manuals,
familiarisation with programs while using the computer and the
developmant of Imaginative integration of ths tschnology in normal
teaching-learning are time-consuming tasks. This finding has been
collaborated by a mathem.atics teacher at the pilot schoe! who said that,
in spite of coming to the schocl with a mastars degrez In computer
science. she had only been abie to systematcally integrate computers into
her tesaching scheme because. on ;oining the staff the headmaster
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deliberately encouraged ner and ici a term assigned her a reduced teaching
load of nine periods par waek.

Inadequete mastery of the tecinvlogy Is a catch al! phrase It Includes
unfamliiarity with the typewriter keyboard {(qucted and observed as an
inhiciting factcr for most of the teachers attempting to use the
computers), fear o; damaging the herdware and soitware (confirmsa for
some of the teachars by incidents of damaged disk drives and corrupted
computer disks}, and cialms that ooth the centrally crganised CEPAK
worksheps and iniendecd learning from knowiedgeable colieagues have not
fully mst expectations in terms of both the technical opsrations and
professiona’ apg lications o' tha computar. When questioned about the
effectiveness of the centrally organised workshops, several teachers have
responded as fcllows: "Tco much was covered and | could not follow most
of it"; *T20 “ttle of ivo much was covared"; "li was too technical for me”;
'The time was inadequate”; "There was nct enough hands-on experience”.

The comemercially produced CAl soitwaro provided by CEPAK is seemingly
not tailor meae ‘or ine Kenya syllabi. Whare topics are covered by some of
the programs. the teachers point cut that the class levels at which the
sof'ware could he used range trora form 1 to farm 6, and as a cohsequsnce
it Is riot easy for a tuacher to use the coursrware with 2 parlicular class.
Another claim by tsachers and for some programs, valldated by the
research team's evaluation, '« tha. mast ot the CAl sofiware is suitable
for consolideation and testing, ra:her thap for introducing new topics.
Cultural bias (Laliez 1988) is also an issus, for instance in the sphere of
languege, it has beon risted thai Amarican as opposed to British spslling
which Kanyar studen's are used to - €.3. 'sufur' instead of 'sulphur' in a
chemistry progrem - nas on occasion caused confusion. Most of the
available CAl software Is n mathiematics and thg natural sciences and as
a consequence, tsachars «f lenguages and humanities feel that the
innovation is not fully catering for their disciplines. In some cases !ack of
information and unavallakility of software hus heen claimed in relaticn to
insufficient documentation and irreguiar supply from the central library.

Since only a smgl' number of computers are provided, CEPAK has
enccuraged the schools 1o concentrate the squipmant in a special room
(RC) to which teachers should bring classas or groups of students. Out of
the &iy scheools, oniy the cilot schoo! has a large encugk BG (the size of
wo normal classraums) to comfortably accommodate classes uf 40+, As a
consequence, many teacners i the new schoonls claim that they do not
wish 0 split & class such that ore aroup remains in the normal classroom
while the teacher works with the other in the AC. Concentrating the
equipment in one rcom Is @so inhibiting In that teachers may be kept out
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of the room If tha RC is heavily hooked far formal lessons: zomplaints to
this e*fect have bean registared at the pilst school.

Some of the tsachers have complained that their attempls to master the
technolugy Iz hampered, and the students' actual time al the computer
koyboard limited, by the smali numbar ¢f computars relative to the staff
astablishment ard student enrciment. Thiz complaint, noted by Gakuru &
Karlukl (1966) In thair evaluation ot Phase |, has featured prominently in
disagroements bhetween the teachers in charge of the RCs and the rest of
the staif. With the increzse of the valume of products printad, particuiarly
in the pilot schoul, issuss have also arisen with regard to the limited
guantity of computer sictioriery provided under the project and the
inabliity of normal schonl funds ‘o mest the bSalancs. Some teachars have
bean quick fo latch onto the statement (excuse or fact?) that they would
not want to master the technclogy since th2 Inncvatinn is oniy an
experiment which th3s schocls coula not sustain beyond protect funding.”

The School Syatom and tha innovatien

Although there is considerabie validily in the foregoing explanations tor
teacher rwluctance and caution In adopting the technology, there is
evicence that thore are other more subile causes. Soms of the {eachers
who have complained about lack o* time have waskly {eaching loads of less
than 20 {out cf 45) and soms hava baen observad siuing in the stafiroom
chatting with their friends during frae periods. The use of iime by
teachers is a sphere which couid bs improved. it couid be argued that most
of the tima the teachers claim tiey swpend marxing students' written work
could ha more effectively used if less homewark was given and the teacher
took longar to plan better secuenced anc more interactive iesson
activities. The opportunities provided bv the compu’ser innovation should
be of assistance In such endeavours. Scme teachers who complain about
the innappropriateness o lack of scitwa-a have been found to have viewed
ncne of the CEPAK programs o1, in spite ¢of a ragular'y (pdated softwars
list in all schools, to sey what p-ograms there are in their subjects. The
CEPAK library has a usefi:l col'ection of bnoks ang magazines on the role
of computars in tha learning precess but i spite of encouragement, very
few have been beorrowed bv teachers. Observations at the RTs of the five
new schools. by and large. heve revasied ihat for moest of the dey the
computers are not balng used with classss, but that few teachers venture
in.

The perception of CEPAK by ths schooi heads provides a clue 1o
understandin~ some of tha .uiderlying causes of amaivalence or even
cynicism in relation to the innovation. in none of the institttions is thers
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a clearly articulated school policy on the integration of computers in the
curriculum. in a maeting (November 1987) between rapresentatives of the
funding agency and the heads, the latter clearly stated the potential of
computers In school management and producticn of back-up materials by
sachers. but were vague on "exposing students to the technology" and
"development of teachsrs th-ough the Innovation": the heads were silent on
use of the computers in lessons. With the exception of one, the heads do
not personally use the technology The one head who is a user - both in
school management and in her teaching - has weakened the force of her
example by not insisting that the tearhers tise the technology in their
lessons: in May 1987 she argued, "! do not want to challenge teachers later
in the vear as to why they had not covered the syllabus, only to bs told
that they had wasted time with the computers.” The project researchers
have noted the tendency ‘or most of the heads to avold deteiled discussion
of the innovation: on arrlvai at the head's office the tessarcher is rapidly
handed ovsr to "Mr or Ms so end s0 who knows the details of what is
nappening with the computers.” One head who is vocal about his efforts to
facilitate the overall growth of students in his school has not attended
any of the CEPAK workshops organised {or heads.

Interviews with the staff in the project schools reveal that the model of
school, which Kenya shares with other countries and is to a large extent
imposad by society (Buckman 1973, Bowles & Gintis 1876, Giroux 1983,
Keesbury 1884, Apple & Teltelbaum 1988, Shor 1986, Cuttance 1987,
Edelstein 1987, Tornvall 1987), is not fertile ground for the germination
of innovative educational ideas. such as CEPAK is attempting to plant. The
schoal is perceived as an instrument for the mass acculturatior of youth,
with the main features of the process being the Implementation of
centralised cuniiculum and certification based on results obtalned in
content-specific state-wide examinations. In order to achieve the
perceived objective, the Kenyan schuol system has been developed as an
orderly and authoritative Institution characterised by a hieraichical
organisation: the head receives the curriculum and instructions from the
ministry of education, he In turn Is looked upon as the source of authority
by the teachers and, at the Hattom of the ladder, the students are expectsd
to recelve knowiedge from the teachers. This authoritarian and
hierarchical organisation Influances the teacher's perception of his
position and approach to the job, and adversely affects learning as a
natural process.

In the bassline survey 51% of the teachers indicated that the status of
schooi teachers in Kenya is low. In common with other countries, the low
status of the teaching professlon is partly explained by the role soclety
prescribes for teachers. Addraessing the issue, Plaget (1970) states
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"What the schoolteacher lacks, in contrast to ({other
professionals), it a comparsble inte'lectual prastige. And ths
reason for this iack iz an extraordinary and rather disturbing
combination of circumstances. The general reason is. for the most
part, that the schooiteacnar is not thought of, either by others or,
what is worse, by nimsclf, as a specialist fram the double point
of view of tecnniques and sclentific creativenesgs, but rather as
ths mers transmitter of 3 kind of a king of knowledge that is
within evsrycne's grasp.”

Observations at CEPAK worlishops and discussions with staff In the
schools Indicate that the ‘esshiers have internalised the prescribed rcle.
Attempts {0 encolrags tha teachars it think In tarms developing their own
curricula beyo:d the ministry of edusalion's published syllabuses have
beean countered by raspenses suci: as: “Currictlum development is the
responsibllity of the Kenya Institute of Educetion®; "We have strict
instructions from the aducation inspectorate to follow the spacifisd order
of curriculum crntent coverige.” In their September 1387 workshop, the
heads of the project suncols sxpreseed thamselves as almost powerlese to
deal with the prefessional probdlems facing their schools and indicated
that they prefer te wait for contral authority to provide substance and
direction to the ecucation tiey make available to their students. it should
not be unwarranted tc exiranolate from: the foregoing ihat the school staff
do not see the inravation as centra: tn the school since it has besn
initiated from without the miristry of education.

Given & climate in which srai* feel conwolled by an authoritariarn and a
hiararchical schoul system and in which Indlviduals tend to keep trade
secrets to themseieves, collag.al nteracticn - which CEPAK assumas as
an Important tenet in the implementation of the innovation - has been
limited. Used to ludaing collsagues Iin iterme of their posltion in the
official hicrarchy, teachers ir tha project scroois do not visualise the
emerging position of computer msdia cou-ordinator (CMC) as capable of
enhancing peer interaction =na suidance. Wit some (ustification - such as
limiting their colleagues' dccess to ths hardwars, software and stationery
- most of the teaciieis dasignated as CMCs have been accusad by their
colleaguas as being empaira buildere wh. ure 1'sirg the Innovation to make a
nicha for themsalves and Ingratlate themssivas with the heads and other
school authorities. To a 'aige sxtent. this bslief expiains complaints that
the CMCs. who CerAK has expasad mast o the innovation, have not done
much in helping fellow teachers tc mastier the tschnology.

In spita of well articurated educational ohjectives and goais, centrally

D.8. WP# 461 page



developed curricula and sxaminations tend ‘c srcourage the visw that
learning is the acquisiion of knowledga sel.ctod ond deliversd by the
teachor (Somergat 198%, Mekau (585. Avole & Teiteibaum 1986, Doyle
1988, Haywood 1986, McNail 1987). B: zause society “tolds school staff
accountable for students performanca 1 eximinations, weachers seek to
contro! the ‘eceching-laarning transzacticn aro & narrew ocovorags to the
syllabus erczs which are examined, mare ofton than not, &5 discrete facts.
Referring 0 an Americar school dJdist-let english course amoad at
developing creative. writina and appreciation ¢f literatura, McNeil (1987,
p 117) states that tuy : mount of studsnt writing and the time spent in
analysing wo.x5 ot litar»turs was found % b3 limited because 'the
studants would hava to takke o proficierny isst an geammar, spelling,
sentence strusturs and other components of grammar ana composition.
Since these wcult be nrasentec on = multiple-snoice test at the end of the
semestar ard rucuricd by the disiuict as part 2f the teacher evaluaiion
policiec ef ‘he district, meny tancihers felt thet tho first priority was to
get thelr gtudzants through the t-zis” Consclous of roculer public tescher
baltiny In rziedcn fo puer exemination rosults, f:2echars In the projsct
schools heve bzen observed te ba unarinous inat equipning students with
the fucty required In public axeminations ¢ top priority. Learner-centred
educeticn viich is goarod to e davalonrmant of priblem-solving skills,
such &8 CEPAK Is erdvocating far. s shiatin g,

The CL=PAK bersilne survay data in *he five new schon.. show that most
time In foimal tesscnn 13 teken 1Ly toaciior-centtsd methods (Table 6).

Table 6. ZTUDZNTE HATIMG OF THE LENCTH CF TIMM: SPENT ON FIVE
LEARNING STSAT=GIES

W = 5 Schools (1,535 studants)

P=PCEMTAGES OF STUDENTS
) WoBt Loast No

1 “ ) 4 5 Dota
Ligzaning 0 it 2 teucher 45 7 3 1 5
Writiny ncteg given by iedcae s 4U "2 V7 10 3 8
Wekdns witi w-onrafua 13 1% 18 ia 14 B8
Angvanng wonches quusticns 9 27 a1 12 4 6
Exchenglng vinws wih tha tuyorild 21 7 7

In spitc of their pratercrce for naturc, lseminy approacnos (Table 5),
studante ero nut syerse ¢ sccapting “Irchal-cenirsd methods because
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they have been cajoled into bolleving that good performance in
examinations - the gatewav to futurs high soccio-economic status
(Somerset 1982) - is best achievad In inis way. Studants' responses to an
item in the baseiine quostionnaire imply that the teacher is mors useful as
a source of facts than =z tacilitator of laarning {Table 7).

Table 7. STUDENTS' RATING OF THREE DIFFERENT TYPES OF TEACHERS
N = 5 Schools (1,535 students)

SERGEMNTAGES OF STUDENTS

Very Not No
iHaipful Halptul Data
The teacher whi.: t £ 3 4 & '
(1) tells you &li the
facts b4 22 9 6 4 5
(2) sncourages you to
collect real thirgs A3 26 14 4 2 5
(3) encouragns vou o obtain
new knnwledgs on your nwh 18 18 12 5

The predominant mcde of icaching-learning, revealed in data obtained from
the baseline survev ard subsecueni nbservation of lessons in the six
schools, is not unique to them no~ to Kanvan schools (Kelier 1980, Besby
1979, Sirotnikx 1883, Goodlad 1984, Nelsen 1985, Dillon 1286, Strahan
1986). In most countrios there would appear to be a wide chasm between
the child's nature: desire to learn and the way in which societies go about
organising formal aducatiun. Reporting findings of a study based on
classrocm observations in American schools, Sirotnik (1963, p.29) paints
a pictury almost identical to the ons emerging from research into CEPAK:

"Consider...the mndal classrooni olcture presented here: & lot of
teacner talk and a lot of student listening, uniess studenis are
responding to teachar's questions or working on written
assignments; almost irvariably closed and factual questions;
little corractive foodback and no guidarce; and predominantly
total class Instructional configuration arcund traditional
activities - all in a virtualiy affectless environment, It Is but a
short inferantial leap to sugnest that ws are implicitly teaching
dependence upon authority, linear thinking, passive involvements,
and hands off Isarning.”
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CONCLUSION AND RECOMMENDATICNS

CEPAK wemonstrates that NGO initiatives can play a useful role in
adaptating technology to revitalise educational processes. However, the
foregoing discussion on the factors Inhibiting the adaptation of computers
by schools peints to the nesc for fresh thinking and planning to be given to
the implementation stratagy and the post-project role of the innovation.
Given the current teachar-centred pedagogical approaches, a deeply
entrenched authoritarian and hicrarchical scheool system. teacher anxiety
about the technology and a soclal context not much influenced by
computers, it would agpsar that the expecta:don that schoo! staff shouid
"discover" how computers cou!d be Integrated Into the currictium should
be re-thought. The projest should bencfit from the peoint made by Polya
(1957, p.1) that sxpecting "discoverv" to take place In a situation where
the learnar (ir the case of CEPAK, the teacher) is totally ignorant Is
unrealistic:

"The student should acquire as much experience of independent
work as possible. But if isft slune with his problem without any
help or with insufficient help, he may make no prograss at all."

Armed with researsh findings to date, the Irmplementors nesd to devise
systematic approaches aimed at convincing the teacher that the computer
could be used to improve the quahiy of his work. Among measures the
implementors should take are: (1) systematic written review of kay
software (2) showing teachers how and where the technology could be
adapted for Kenvan syligdl (3} highlighting for teachers the advantages of
using the computer as opposed to current approscies, for instance where
the computer cot.d save tim=a in covsring syllabi or where use of relevant
CAl programs could lead tc deapsr understunding through simulation of
processes which cannot he practizally undertaken in the laboratory (4)
helping teachers to avercome their fear cf the technology by working with
them in their own schonl environment, for instance the Implementors
could plan and doliver iessons using the computer in order to demonstrate
how CAl programs ceuld be used or how new class management methods
(e.g. grouping) could be applied. These cuggestions imply that more
professional imple-manturs should be recruited to work with the PD. In
turn, this means raising tne nersonnel casts of the project. It le suggested
that in view of the post-project needs of the country, a number of Kenyan
teachers should be recruited and trained to work with the the current
director, with a view to tneir cortinuing to rnan the innovation beyond the
expiry of NGO funding. ~he provision of additinnal implantation personnel
is an area in which the government and othar funding agencies should play
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a role.

The relationship betwesen NGO initiutives wnc goverriment policy on IT and
education Iz an important ares. Intsr alia. this paper indicatas that
because of the complex neture of the Intioduction of high technology in
third world countries and forme! sducational practices entrenched in the
suciety over & long period, an NGO inltiative seeking (o employ IT to
nurture salutary change in the leariing procass can achieve but limited
success If the govsrnment i3 neot actively involved. Policy statements -
made at the nighest level of governmeiit - on the desirability of
introducing modern technolony Into Kernya's osducoidonal und iraining
institutions, nesd to be trunsizted Into dztelled planning. At the
macro-lavel of the ¢corom:, the role to b2 played by IT neads to become
part and parcel c¢f development rlanning: rationales, which take into
account that modern technology i3 changing rapicly, z2ro neaded over issues
such &s (1) tho notanti~l for an indigencus high technology industry, (2)
import of finished productc ae oppoged tn ool asaembiv, (2) the potential
for standerdising IT squinment 0 w iow inakes, (4 local development of
software, (5) taxation ¢t 7T guods imporlzd “or educational and ressarch
purposes, (6) optimal usc of {T In an =ducational gvstem already faced by
financial const-aints (7) the posecibilldes of bllatoral and multilaieral
co-operation.

At the micro-level of educationsi plenning and development, the
ir tegration of the couriputei - rether than trakirg it the object of study -
into the normal curr’sulum Is but une «ar cof translating the high ideals
promulgated in the &-4-. curricule into novel tanching-learning practices.
Whether or not computarz are «2ing t3ed In cchooi~ thers is na3d to make
learning the natural, individuelised, active and gozl-oriented procasss that
it should be. Ttie tescher shotild zease to b3 a dispenser of facts and
become a faclliiator ef studant lcarnins., Tho challenge is, how does
society make this nossibla? Thera |. obvicus nzaed for 'mprovements in the
spherss of educations! manegamart, izacher educadon programmes,
curriculum devalopmant, ond the avalivtion of atudont learning.
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