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ABSTRACT

This research was an investigation into the implications of the introduction

of teachers' ability and preparedness, curriculum revision, cost, equipment and

supplies, and especially the attitudes of students, teachers and administrators

toward the introduction of such innovation in teaching methodology.

The Motor Vehicle Technology course was selected as an area in which

education suffered most from the shortage of trained technical teachers.

In the larger context, the entire concept of such skill training in secondary

schools was under question in many educational circles because of the much

education.

The research was in response to two hypotheses:

1.

5.

A set of individualised instruction modules of the 'adjunct' type wes

obtained and extensively modified to coincide with the Ministry of Education

to test the methodology for several reasons. The Motor Vehicle shop not only 

lent itself best to the individualised method of instruction (the work station

of individualised instruction into Form Four of the Motor Vehicle Technol^y 

course in the Technical Secondary Schools in Kenya. It included consideration

There will be no significant improvement in practical application, retention, 
or motivation of Form Four students in the Moto" Vehicle Technology 
course for Secondary Technical Schools when the method o? instruction 
is individualised instead of traditional.

Teachers of technical subjects show no significant difference in attitude 
tcwarc* char.tje and innovation than teachers in other subject areas or than 
noR-tesener professionals.

concept) but also in comparison to other technical courses it had the greatest 

need in the area of teaching materials; visual aids, handouts, reference texts, 

related materials, equipment specifications, etc. Further, this area of technical

higher cost per student in vocational education as compared with^ academic 

There was pressure to have skill training removed to industry or 

special government institutes where it may have been done more effectively 

and economically. Educators were being challenged to make technical education 

less costly (ie. more efficient).
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Scheme of Work.

Form Four. The change in practical ability of the students was measured by the

two relevant Form Four Motor Vehicle phase tests given by the inspectorate.

interviews with the students and interviews with the teachers.

The cost to achieve this degree of improvement was KS47.00 per student.

Retention was measured by the results of the EACE Motor Vehicle Theory exam

ination given at the end of Form Four, and motivation was measured by personal

The attitudes of teachers toward acceptance of this kind of innovative change 

in methodology was examined by an attitude test instiument which was derived 

from the Rokeach Dogmatism Scale, the California F. Test and the Gough-Sanford 

Rigidity Test, extensively revised, tested for reliability with consideration of cross 

cultural difference’s and validated. The orientation to change of technical teachers

Results showed an 11% improvement in practical grades and a 14% improve

ment in theory grades on the part of the experimental group as compared with 

the control group. Statistically this was an improvement at the 1% and the 5%*
confidence level for practical and theory grades respectively. There was a very 

marked improvement in motivation on the part of the experimental group of stud

ents as shown by personal interviews, questionaires and reports from teachers.

was measured using the instrument and compared with the orientation to change

and continuous assistance given to teacher users.

Experimental groups of 3 to 8 students were selected from each school, 

making a total of 29 students from all levels of ability, and a comparable control 

group of 29 students was selected using the Motor Vehicle Form Three grades. 

The materials were used by the experimental groups over the entire three terms of

They were disseminated to five of the six secondary schools 

offering the Motor Vehicle Course. They contained pretests and posttests with 

answer sheets, learning objectives behaviourally expressed and focussed on prac

tical application, worksheets, and attachments of related materials. Headmasters 

concerned were familiarised with the experimental materials and in-service train

ing was given to teacher users of the materials. Visits were made frequently to 

the schools concerned, interviews arranged with students in the experimental groups
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of other non-technical teachers and non-teacher professionals.

Results indicated that technical teachers were not significantly different

except one, more resistant to change and innovation than other groups, and in

the case of comparison with university students, that resistance was almost at

the 5% confidence level. While statistically the resistance cannot be proven, the

tendency is evident. Personal subjective experiences with the administration and

Inspectorate showed a similar disinclination.

In conclusion, it was shown that Form Four students were capable of

successfully using the individualised instruction, that the resultant improvement

in both theory and practical work was very significant, and costs were not

Teachers were similarly capable of using the methodology butunreasonable.

required training and continuing support. A number of related problems, parth

cularly economic, in technical education could have been partially alleviated by

consideration of the implementation of such innovation would require the

strongest of direction and dedication from the top.

the use of this technology of learning, but there was a determined resistance 

to it within the educational system outside the classroom and workshop. Any

than other non-technical teachers nor than non-teacher professionals from a 

statistical analysis. Technical teachers were however, in every case of comparison
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CHAPTER ONE

INTRODUCTION

The development of more effective strategies for teaching skill subjects in the

Nationalsecondary schools of Kenya is a very real need.

has stressed the

and assessment in this sector imply the need for the design and implementation

of a more effective and efficient technology of Education.

THE PROBLEM

in the period 1971 to 1975, a completely revised syllabus was introduced

into Forms One to Four in the eight subject areas of the 820 EACE technical

The Kenya institute of Education Subject Committees reworkedprogramme.

existing schemes of work which were available in draft form to the classroom

teachers and as experience in teaching the new material was gained, complete and

Scheme of Work was the last to be developed, tested.

revised, and distributed, reaching the specialist teachers in its final form in late

1976.

1.

2

3. ibid.

4. The terminology Automotive Tochnolog** a*‘.d Motor V*thicle Technology 
are used interchangeably in the Ministry of Education literature. The Auto
motive Technology is used more frequently and has been adopted for use 
by the International Standards Organization.

Government of Kenya, Report of the National Committee on Educational 
Objectives and Policies. Nairobi,Government Printer, 1976.

approved schemes of work were circulated by the Ministry of Education. The 

Automotive Technology^

The Report of the

Committee on Educational Objectives and Policies in Kenya^ 

need as has the National Development Plan for 1979 - 1983^. Both reports have

indicated plans for the expansion of technical and vocational education in the 

future, with emphasis on better use of facilities and equipment^. Both planning

Governmenx of Kenya, National Devclopmern, Plan 1979 > 1933. Nairobi, 
Government Printer, 1978, Education Cection, para. 5.2.
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The reasons for its delay in development are many. A prime factor was

the acute shortage of technical teachers which was particularly critical in the

making necessary the temporary recruitment ofAutomotive Technology area.

expatriate teachers, largely from the volunteer agencies. These teachers were

neither prepared for^nor had the time available for such curriculum development.

Secondly, The relatively high cost of equipment in the Automotive Technology

shops left them inadequately equipped for such expansion into a more detailed

Scheme of Work. Thirdly, the rapid increase in the numbers in the technical

programmes and the change in quality of the teaching materials placed a heavy

a great deal of assistance was needed in the Scheme of Work development. Finally

the Automotive Technology course was offered in only five of the then nine

technical secondary schools, making the need for Scheme of Work development

less than highest priority.

addition to the finalised Schemes of Work distributed to the schoolsIn

These worksheets

Almost no other support material was available. Recently, these worksheets

were reprinted by the East African Examinations Council with little more than

This lack of course content material placed a heavy responsibility on the

already too few speciality teachers who have had to devise their own materials.

1

2

in late 1978, automotive teachers had available for their use a copy of the City 

and Guilds of London Worksheets for the comparable course.

a change in title. Although all five schools had the recommended text books, 

they had limited class sets of the first^ and a few reference copies only of the 

second^.

responsibility on the Inspectorate in the Technical Section, from which source

Mudd, S. C. Technology for Motor Mechanics, Volumes I, II, III and IV 
London: Edward Arnold, 1971.
Hillier, V. A. W. and F. W. Pittuck, Fundamentals of Motor Vehicle Tech
nology. London: Hutchinson, 196c end 1972.

were very sketchy, not entirely relevant, and most lacking in support material.
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where used, produce their own visual aids, and write and develop evaluation

schemes, tests, etc.

The result has been a degree of frustration amongst motor vehicle

teachers, an almost total lack of audio visual materials, a shortage of teaching

have been available to conduct the type of scientific study and development of

curriculum, curriculum materials, and teaching strategies that the course itself.

the students, and the teachers deserve and need.

The physical distances between the technical secondary schools

to good staff development. There exists no professional organisation nor journal

which can be vehicles for new developments in teaching methodology or in the

trade. Motor vehicle teachers are, in fact, left a great deal on their own with

The phasing out of the Technical Teacher Training Programme at the

Kenya Polytechnic and its introduction at the K.T.T.C., with all the related staffing

The Technical Secondary School Graduate Follow-up Study produced

Technical subjects are very likely to appear

difficult to students if the teachers do not use sequential and explicit techniques

that could easily be followed. However, with improved in-service programmes

in October, 1976 stated, *the majority of students feel that teachers' method of 

presentation should be improved.

and development difficulties has precluded all possibilityof in-service training, 

should the necessary resources have been made available.

limited and basic teacher training, and with very little possibility of professional 

development.

and the very limited numbers of motor vehicle teachers precludes opportunities 

for exchanges of information, and the sharing of ideas and problems so essential

aids, dissatisfaction with text books, and a dearth of in-service courses, all at the 

very time when there is an increasing demand for better performance on the

practical phase tests and on the East African Examinations.

In sum, neither financial resources, time, nor manpower resources
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The in-service programmes have

not occurred.

Some considerable expansion of facilities and equipment has taken

place in the past few years and continues to take place through the efforts of

the International Development Agency (i.D.A.) of the United Nations (U.N.),

the Swedish International Development Agency (S.I.D.A.), Ministry ofthe

Education, and others. If this assistance is to be effectively integrated into the

teaching programme, some research must be conducted in the teaching of learning

Some highly successful in-service courses have been conducted instrategies.

other subject areas recently under the planning and direction of the Inspectorate.

The motor vehicle speciality remains yet to be upgraded.

There is little evidence to show that the conclusions and recommen

dations have ever been followed up, or that any study has ever been attempted

beneficial in the schools with vocational options. There is little doubt that

it would stress the need for greater efficiency in the learning process.

The recognition of most of these needs is not new.

were stressing the need for immediate use of every possible form of instruc

tional aid. They were pressing for education relevant in every way to the African

possible time, that traditional time frameworks should not have to be rigidly

1

2

3

4

As far back as 
3 

the conference on Engineering Education in Kumasi, Ghana, in 1968,' educators

for teachers, this problem should be avoided.'^

In 1972, the World Bank supported an extensive cost analysis of 
education in Kenya by Hans H. Thias and Martin Carnoy of Stanford Uni- 

2 
versity.

Ministry of Education, Technical Secondary School Graduate Follow-Up 
Study, Technical Education Section, October, 1976, p. 17.
Thias, H. H., and Carnoy, M., nosVBenefit Analysis in Education - A^Case 
Study in Kenya. Baltimore and London: International Bank for Recon- 
rtrijctlorrand Devciopment, 1972. ....... *<•
McNown, John S., Technical Education in Africa. Nairobi: East African 
Printing House, 1970, pp. 53 • 59. 
ibid.

on jthe production aspect of schools in Kenya. Such a study would prove

scene. They were stressing that specialists should be produced in the shortest

adhered to, but that courses and methods should be developed that are shortest 

and most effective for Africa. ‘
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The need for a review of the aims and achievements of the technical

While funds have been allocated for this, personnel have not been available.

with respect to the motor vehicle course has not come.

The reasons are many. They are restated here in point form:

The revised 820 syllabus for technical subjects was introduced between1

1972 and 1976, requiring the full attention of the very personnel

who would otherwise devote time to the innovations of the Kumasi

Conference recommendations.

The number of technical secondary schools has increased from nine2

in 1972 to thirteen in 1977, and will reach fifteen by 1980, using

both the financial and manpower resources that might otherwise have

been used to upgrade the technology of learning.

3 The Inspectorate, Section of Technical and Industrial Education, has

remained with an establishment of three persons throughout this

time, and not all posts have been continuously filled. The Technical

Inspectors are dedicated, hardworking, and skilled in their areas.

but the limited manpower has not allowed enough time for develop

ment work in the proposed innovations of the Kumasi Conference.

In-service training courses, through which innovations mi^t be intro-4

duced, are the responsibility of the already over-extended Technical

1
2

Notwithstanding these recommendations and proposals, and not

withstanding the express needs of teachers from the field, the awaited response

Section of the Inspectorate.

Information from the Inspectorate, Technical Section.
Information from the S.I.D.A. office, Nairobi.

programme has not escaped the attention of the Ministry of Education. Although 

funds have been designated for 5uch an enquiry, and proposals made for the 
deployment of an independent consultant, no action has yet been initiated.^ 

A basic element of the S.I.D.A. project was the initiation of a review

to look at aims and achievements of both technical and industrial education.
2
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5

have been enticed into the private sector with the prospects of better

6
is being revised, enlarged, and moved from the Kenya Polytechnic

to the K.T.T.C. has precluded any involvement on the part of those

institutions in the development and implementation of such inno

vations.

While these factors explain the lack of development in this area of

education, there are a number of other factors which increasingly point the

1

remains singularly unexplored and underdeveloped.

A great deal of the educational research that is required to develop 

these changes has been conducted in other educational jurisdictions at no tittle 

expense, and could with a modest amount of additional effort be applied to

the Kenyan situation.

As noted previously, the funds for some of this development have 

been made available both within the Ministry of Education and the S.I.D.A.,

In the very near future, the effects of the S.I.D.A. upgrading will 

manifest themselves in better facilities and better and more serviceable equip

ment. The educational system as a whole will provide more and better prepared 

students for technical education. The technology of learning and teaching

opportunities for advancement and for higher salaries.

The fact that the teacher education courses for technical teachers

Government of Kenya, National De'/elopment Plan (Draft), 1979 - 1983, 
Paragraph 5.2, Educational Section.

way to the urgent need for an Improvement.

The National Development Plan, 1979 to 1983 states that,'lmprove- 

ments of standards through curriculum change and refinement will be geared 

towards the opening up of more avenues of advancement of technical stu

dents.'^

There is an acute shortage of teachers in the technical areas of the 

secondary schools, and in particular, in the automotive technology 

area. It is a recognised fact that many of the better technical teachers
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but have not, to date, been used.

This research is an attempt totry out an individualised instruction

Form Four of the automotive technology course and to assess.programme in

not only the response of the students and their resultant achievement, but also

the attitudes of the students and the teachers with regard to such a new and

innovative teaching methodology.

PURPOSE OF THE STUDY

The purpose of the study is to Investigate the implications (including

student achievement. required training. curriculum. attitudes, and costs)

of introducing Individualised instruction into the Secondary Technical School

Motor Vehicle Technology Programme at the Form 4 level. In the light of such

findings, suggestions will be made either for the implementation of such a metho

dology in the educational system, or for its rejection.

1. To modify a complete package of Individualised instruction modules

to embrace the entire Form 4 Motor Vehicle Technology Course.

Each package will include:

A statement of purpose for the module.a.

b. Behavioural objectives in keeping with the Kenya Institute

of Education Scheme of Work for the Motor Vehicle Tech

nology Course.

A pretest and posttest.c.

d. Reading activities from materials available in the secondary

school shops or libraries.

Attachments of additional reading materials to support ob-e.

The main objectives of the study are:
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jectives where existing materials are insufficient.

Work sheets to guide theoretical and practical work for teacherf.

evaluation.

To train secondary school teachers in the Motor Vehicle Technology2.

Course in the objectives and methods of individualised instruction.

To supervise, through the teachers. the of the individualised3. use

instruction materials by an experimental group of students in Form

Four of the Motor Vehicle Technology Course in five Technical

Secondary Schools throughout the three terms of one school year.

To watch the attitudes and motivation of students and teachers con*4.

tinually through the school year and to statistically compare the

EACE results in both theory and practical work of the five experi*

mental groups with those of the five control groups.

To develop, validate and use an attitude test instrument to measure5.

the orientation to change and innovation of technical teachers as com*

pared with non-technical teachers and non-teacher professionals.

6. To consider the attitudes of all users, (students, teachers, headmasters

and administrators) toward the use of individualised instruction in the

Motor Vehicle shop.

7. To consider the cost effectiveness of the use of individualised instruc

tion.

8. To consider the over*all effect of the implementation of individualised

instruction in Form Four of the Motor Vehicle Course in the Technical

Secondary Schools.
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HYPOTHESES

There will be no significant improvement application.in practical1.

Vehicleretention, or motivation of Form Four students in the Motor

Technology Course for Secondary Technical Schools when the method

of instruction is individualised instead of traditional.

Teachers of technical subjects will show no significant difference in attitude2.

toward change and innovation than teachers in other subject areas or

than non-teacher professionals.
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BACKGROUND; THE HISTORY OF

TECHNICAL EDUCATION IN KENYA

1.

2.

3.

Mutiso, G.C.M. Technical Education in Kenya', East Africa Journal, Vo). 8, . 
Aug. 71, p. 28.
Mtula, H. F. 'Technical Education: Variety snd Value In Kenya', The Builder 
Journal. Jan., 1978, p. 11.
ibid.

Technical Education in Kenya has its roots In early vocational training which 

has existed In Kenya almost as long as formal schools have existed. The religious 

missions from overseas supplied the early training mainly in the building trades 

such as carpentry and joinery, bricklaying, and masonry.

The first industrial training school was opened at Kabete in 1924 under the 

name 'Native Industrial Training Depot', and offered courses in carpentry/joinery, 

masonry, bricklaying, blacksmithing, welding, electrical Installation work, fitting 

and turning, motor vehicle mechanics, tailoring and laatherwork including shoe 

making

Between 1924 and 1946, a number of other training schools were est^lished 

by the railways, the post office, the police, the prisons, and the army to meet 

their own requirements for skilled artisans. A number of private companies trained 

people for specific skills in their own field of specification^. Often a certdn 

amount of elementary education in reading, writing, and arithmetic was added.

A number of government trade schools and two technical high schools were 

established between 1950 and 1960, and these admitted pupils who had completed 

eight years of primary education. The emphasis was on the acquisiticn of manual 

skills with 80% of the time spent on practical activities. The result was that the 

students found themselves locked Into the artisan grade and their lack of know

ledge on related studies and sciences denied them any opportunity of improving 

themselves^.
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four

mechanical and electrical

3.

1.
2.

4.
5.

Mutiso, op. cit., p. 29.
Government of Kenya, Kenya Education Commission Report. Nairobi, 
English Press^ 1964. ------------------------------------ —
Government of Kenya, Education Commission Report. Nairobi, English Press, 
1966. 
Mtula, op. cit. p. 11. 
Mutiso, op. cit. p. 29.

A number of studies were carried out during 1963 and 1964, but only the 
Ominde^nd Toloni^ Reports were published. It was the Toloni Report that led 

to the reduction from four to two years of the vocational school programme. 

It was intended that the National Industrial Vocational Training Centre (Ministry 

of Labour) should complete the craft trair^’ng. This did not materialise^.

The Secondary Vocational School, as it was called in 1966, offered academic 

training in the first two years and craft training in the third. A small percentage 

of the pupils were selected at the end of form two for what was termed a Pre

technician Course which lasted two fiirther years (four in all).

The schools at that time did not offer the academic (School Certificate) option. 

There were two larels of trade schools. Meru and Mawego remained as Junior 

Trade schools and Eldoret, Kabete, Machakos, Sigalagala and Thika were 

Secondary Trade Schools. Machakos and Kaboi offered tailoring, carpentry, 

masonry, painting, metalwork, motor vehicle mechanics, and plumbing in two 
and three year courses®. All six Secondary Trade Schools offered three 

year pre-craft training in motor mechanics, electricity, agricultural mechanics, 

fitting and machining. Mombasa Polytechnic and Kabete only offered the 

year general pre-technicai training in building.

In 1965, Kwale was integrated into the Mombasa Technical Instituted By 

1966, the trade programmes had been replaced by secondary trade and junior 

technical programmes in Kabete, Eldoret, and Thika. In 1967, Machakos and 

Sigalagala followed, all offering three year secondary vocational trade courses 

and four year junior technical courses.
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Schools under the Asian Section of the Ministry of Education. The Technical

High School Mombasa and the Technical High School Nairobi were predominantly

Asian. The Mombasa Institute for Muslim Education and the Secondary Technical

Course at Kabete had lesser enrolments.

Secondary School was established in 1964 by removing thoseNakuru

courses from Kabete. Kenya Polytechnic had a technical secondary programme

in 1964, and in 1966, Sigalagala was added to the list. The Mombasa Institute

of Muslim Education was converted into a technical institute around 1966, at

which time both that institute and the Kenya Polytechnic began to phase out

their technical secondary programmes. By 1970, there were only four schools

offering the school certificate programme with technical subjects.^

Tor a variety of reasons, neither programme (the two year or the

Pre-technician Programme could be termed successful.'^

Form four schooling was in high demand and preference was

given to graduates from the academic schools with their better standards of

mathematics and science. Graduates of the Pre-technician Programme fared

little better for different reasons. They adopted a selective attitude regarding the

1
2
3
4

engineering.

In addition to those mentioned, in 1962 there were four Secondary Technical

getting jobs.^

type of employment they would accept, and consequently the group developed 
4

a poor reputation which led to them being rejecter!.

Pupils entering the

employment market at tSe end of form 3 encountered serious difficulties in

Mutiso, op. cit. p. 28. 
MtL^a op. cit. p. 11. 
ibid, 
ibid.
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The current programme in the technical secondary schools dates back to 1971

when the programme was considered in depth by the Ministry of Education in an

attempt to:

1.

2.

improve the facilities and equipment in the secondary schools.3.

Improve the quality and status of the teachers.4.

With effect from 1972 - 73, the technical school would provide a full four1.

year course.

Pupils would sit the East African Certificate Exam, and2.

a sound academic course3, The curriculum would be structured to provide

together with either the basic engineering or basic building subjects.

Cuncurrently, the Swedish Government was approached for financial assistance

in developing the technical school facilities to meet the demands of the new

curriculum. The Swedish international Development Agency (.i.O.A.) responded

with a plan involving new workshops, equipment, support services, laboratories

and dormitories. The complete programme of technical and industrial education

with the international Development Agency (I.D.A.) of the United Nations (UN)

supplied a substantial amount of equipment to technical secondary schools.

During the years 1976 • 77, the S.I.D.A. made detailed assessments of the

equipment requirements of ail technical education and ail industrial

1. Mtula, op. cit. p. 11.

Improve the quality and the status of the secondary school leaver.

Provide status/esteem equivalent to that of the academic school leaver.

assistance undertaken by the S.I.D.A. originally consisted of approximately

KS 100 million, and will probably by the end of it's five year term in 1980, have 

surpassed KS 130 million^. In the years 1975 - 76, the S.I.D.A. in cooperation

2. Information from S.I.D.A. offices, Nairobi.

The deliberations resulted in the following decisions:^
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workshops, compiled lists of required equipment, drew up specifi-education

cations, submitted lists for tender, and procured equipment to the value of

almost KS 10 million. By August, 1978, the bulk of this equipment had arrived

and was being distributed to the workshops of both the 13 technical secondary

schools and 17 industrial secondary schools from the staging warehouse at

Kabete.

Concurrent with the equipment procurement programme was a building

programme which involved a selection of small additions and modifications

to existing technical and industrial schools, five extensive expansions at the

technical secondary schools at Mawego, Meru, Sigalagala, Thika and Machakos

in the amount of up to KS 10 million each, as well as initial plans for the com

plete construction of new technical secondary schools at Kitale and Mombasa

which will be completed by 1980.

A significant aspect of the S.l.D.A. undertaking was the establishment

equipment more readily and at lower cost than could be done commercially.

The contribution of the Swedish government in terms of buildings,

equipment and services is most significant and will without doubt create a marked

improvement in the quality and quantity of technical / industrial graduates

Information received from the S.l.D.A. offices, Nairobi.1

2.

in 1976 of an equipment procurement and repair depot at Kabete Technical

School to buy supplies in bulk for distribution, and to make repairs to technical

The Ministry of Education, Kenya, through the Ministry of Foreign Affairs 
approached the Canadian Government through C.I.D.A. office, Nairobi.

2
The Canadian government was also approached in the early 1970s

in the near future.^
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The Canadian Internationalto provide a new technical teachers college.

Development Agency (C.I.D.A.) responded with a plan to include a building

complex, a scholarship scheme for Kenyanisation, a technical assistance package.

and an educational programme amounting to about KS 150 million (KS 115

million grant * in - aid and the remainder long term loan). The buildings were

occupied in December, 1977. The initial student intake was in September, 1976,

in temporary facilities so that the first output is anticipated in mid 1979 (with

the exception of short courses mounted for the Ministry of Labour and the

Ministry of Housing and Social Services). The Technical Teacher Training Pro

gramme formerly at the Kenya Polytechnic has been transferred to the Kenya

Technical TeachersCollege (K.T.T.C.), the Business Teachers Training Programme

formerly at Kenyatta University College (K.U.C.)

By the early 1980s the vocational programmes within the secondary

schools (technical education, industrial education, and business education)

should begin to feel the qualitative and quantitative effects of the new teachers

and of the teachers from the scholarship programme abroad who are surplus

to the K.T.T.C. needs.

In early 1978 there were 13 technical secondary schools located

throughout the country all offering a complete four year secondary course

and all preparing candidates for the East African Examinations Council
t

(E.A.E.C.)

automotive, agricultural mechanics, and welding of the engineering trades;

1 Information from the C.I.D.A. offices, Nairobi.

K.T.T.C., and the Industrial Teachers Training Programme formerly at the Kenya 

Science Teachers College (K.S.T.C.) has been transferred also to the K.T.T.C.^

has been moved to the

O level examinations. Nine offer the basic mechanical, electrical.
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three offer the basic carpentry / joinery, masonry, bricklaying, plumbing, and

The current Tech

nical Secondary School Curriculum is shown in Figure 1.

year.

Enrolment in1500 students sat for their E.A.E.C. technical examinations.

The syllabus in the technical secondary schools combines a strong

academic core with basic technical studies. The established timetable for forms

three and four is:

8 periods per week.English

Mathematics 6 periods per week.

Physical Science 6 periods per week.

Geography 3 periods per week.

Technical Drawing 5 periods per week.

3 periods per week.

BET / BBT Practical 14 periods per week.

TOTAL 45 period-4 per week.

'This subject combination offers the maximum opportunity on the successful

3 
4
5

1
2

Mtula op. cit, p. 11.
King, K. 'History of Technical Education,' Cureauof Efiucational Research

Staff Seminar Series, 1974 - 75, p. 26,
Mtula op. cit., p. 11.

BET represents Basic Engineering Trudes, BBT - Basic Building Trades.
Mtula op. cit., p. 11.

BET / BBT Theory^

1977 in the technical programmes was 6,300.^

At Independence these schools were turning out 400 students per 

In 1973, 1200 students completed their technical training^, and in 1977,

surveying of the building trades; and Kabete offers bothj

completion of studies. The emphasis is on trainability.'®
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FIGURE 1

TECHNICAL SECONDARY SCHOOL CURRICULUM

FORM 4FORMSFORM 2FORM 1

6Maths6Maths7Maths7Maths

6Science66 ScienceScience6Science

8English8English8English8English

5Swahili5Swahili

3History3History

33 GeographyGeography3Geography3Geography

Drawing 553 DrawingDrawing3Drawing

5WoodworkWoodwork 5

Metalwork 5Metalwork 5

17Meeh. Eng.

Electrical 17Meeh. Eng. 8

Motor Vehicle 17Electrical 4

Motor Vehicle 5 Agr. Meeh. 17

17Welding
or

Carp/Joinery 9

17Masonry 4

17Plumbing 4 Plumbing

ENGINEERING
OPTION

CONSTRUCTION 
OPTION

Carp/Jcinery 17

f Masonry
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Not all graduates from the technical secondary school programme

Figure 2 indicates career paths in postgo into apprenticeship programmes.

In addition to apprenticeship, students may continue inprimary education.

any of the following areas of study:

Directorate of Industrial TrainingApprenticeship through the1.

in the National Industrial Vocational Training Centre(D.l.T.)

(N.I.V.T.C.) at Nairobi, Kisumu, or Mombasa.

Technical Training through the D.l.T. at either the Mombasa2.

Polytecynic or the Kenya Polytechnic at Nairobi.

Form live andSix studies in science subjects.3.

Technical teacher training at the K.T.T.C.4.

Private industrial training programmes.5,

Private or harambee post-secondary institutes.6.

At the end of ths 1975 school year, 11.6% of the technical secondary

school graduates continued on to Form five while the majority were taken on in

1 From the technical high schools, however, (notthe N.I.V.T.C. programmes.

the technical secondary schools) the majority continued into orm ive, while the

In 1977, the Cambridge programmes

820 technical syllabusin these four high schools were replaced by ths EACE

to bring them in line with the nine technical secondary schools.

Today,'technical secondary schools are national schools and enroll

candidates from all parts of the country. The standard of entry, the Certificate

of Primary* Education (C.P.E.) is high and compares favourably with ths best

1

2.

small minority went to the N.I.V.T.C.s.^

Fretwell, D. Tracer Project; 1976 Technical Secondary School follow-up Report 
Nairobi: MinistiVoI Educatidri7197I\ p?157 
ibid.
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schools offer aToday technical secondary

programme and standards very similar to the academic secondary schools. Some

elective subjects offered in the latter (for example languages, some sciences, music.

etc.) are not offered in the former to make available the large block of time for

technical studies in the latter.

In all forms the recommended class size is 36 for classroom and drawing

year there were approximately 227 students at the Form Four level in the Motor

Vehicle Technology programme being prepared for the O Level examinations.

There were 14 specialist teachers in the motor vehicle speciality teaching both

Form Three and Form Four.

Since Independence, or more specifically, since the introduction of the

new syllabus in 1971, the academic and skill levels of technical education has

risen appreciably, the number of students enrolled in technical education has

notwithstanding the large attrition in the numbers to

industry and to upgrading scholarship programmes. Few of these scholarship

or the Ministry of Education itself.

The first graduates from the revised technical programme began to enter

training institutes and industry at the end of 1978. *1 he strengths and the weak

nesses of the revised programme will no doubt be revealed in the near future

through the curriculum development committees, the Secondary School Follow-up

Programme, and through the newspapers.

1 Mtula. op. cit. p. 12.

increased dramatically, and the calibre of the technical specialist teachers has 

improved significantly.

room periods, and 18 for workshops and laboratory periods. In the 1977 school

4
secondary academic schools.

teachers return to the secondary school; most are engaged by the polytechnics
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IMPORTANCE OF THE STUDY

Since the days when educators began to study the learning process as

they have attempted to so present the content material that thea science.

learner might teach himself; a methodology to be entitled, * Programmed

In recent years educational research has refined the science to aLearning'.

high degree and employed it to suit learners' specific needs and abilities thereby

is accepted as routine procedure in schools in many countries.

There is an opinion amongst some educators in Kenya that individualised

instruction could achieve a number of the goals proposed by the Kumasi Con-

Further, much individualised instruction may have an important role in the

area of technical education where expensive industrial equipment is limited.

where students, of necessity, must work individually or in small groups at

various levels of learning, moving from one practical learning station to another.

and where the instructor's time is in such great demand for individual help.

Individual instruction would appear to be the answer to many of the needs of

technology education.

It has been

that the programmed instruction for one hour of

lecture would require one hundred to one hundred and fifty hours of prepara

tion and would cost KS 16,000/00, a cost far in excess of available resources.

1.

2.

The method of individualised instruction is not cheap, 

estimated by one author^

ference for improvement of Engineering Technology Education in Africa.^

McNown, John S. Technical Education in Africa. 
African Printing House, 1970, po. 53 - b9 anH"^ 
Kenya Institute of Education, Minutes of meeting of the Educational 
Technology Panel, July, 1977.
Hartley, J. Stategiesfor Progrcmmed Instruction: An Educational 
Technology. TondbnT^atteiv/drtfis, 1'972 p. T33Z7

producing what is now known as 'Individualised Instruction', a method that

Nairobi: East
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Programmes need not be developed for Kenya, however. Existing and proven

packages from the U.S.A., Canada, or the U.K. may be procured and modified

to suit local needs at very significant cost savings. Word levels of learners would

have to be considered as well as the assumptions of their previous technical

Language would have to be modified to Kenyan usage as wouldexperience.

technical expressions such as transmission for gear box, wrench for spanner.

References to text books may have to be changed to conform to thoseetc.

available in Kenyan schools, and equipment would have to be specified that

V-8 engines, manual gear boxes instead of automatic transmissions, etc.

Before such a learning methodology could be deployed in any perma*

administrators, as Vt^ell as students, toward its acceptance. It may be that certain

biases would have to be met and overcome, that in-service courses would have to

be mounted for practising teachers. that curriculum of training colleges would

have to be modified, and that students' study habits in lower forms would have to

be changed.

A most important factor to be considered would be the effect on mo

tivation of students and their ability to work independently.

achieve some of the recommendations of the Kurnasi Conference,, these factors

would have to be given serious consideration by the training colleges and by the

Kenya Insititute of Education.

Further, should individualised instruction prove to be of significant

was familiar to the local scene, for example, four cylinder engines instead of

nent fashion. It would be necessary to examine the attitudes of teachers and

Should this study indicate that individualised instruction can, in fact.
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benefit, programmes for other technologies may well be developed for use, not

only in the Secondary Technical Schools, but also in the post-secondary Poly

technics, the Harambee Institutes of Technology, the Village Polytechnics, and

the National Industrial Vocational Training Centres.

DEFINITION OF TERMS

1. Programmed Learning

Programmed Learning is a method of self-instruction designed to lead a learner

step by step through a sequence of learning experiences with clearly defined

instructional objectives to a larger terminal objective. The method includes soft

ware (stepped instructions, self-administered pretests and posttests, immediate

feedback, etc.) and hardware (Flipcharts, reference books, 35mm slides, filmstrips.

microfilm, computers, models, etc.) It's strength lies in it's ability to lead learners

at an accepted learning rate through small learning steps with clearly defined goals.

employing all the findings of Educational Technology and Psychology.

2. Individualised Instruction

Individualised Instruction is the deployment of Programmed Learning in a

manner that permits each student to work toward objectives that are comfortable

and appropriate for him and at a pace that is acceptable to him. He would be

An Individualised Instruction Package is a complete set of software (written

pamphlets, brochures, charts, films, referenced texts, etc) comprising step by

step learning units leading to enabling objectives, which in the final analysis lead

to the terminal objectives of a complete course of study.

4. Linear Programming

encouraged to work on an objective until he has reached it, or changed to one that 

is more appropriate to his ability.

3. Individualised Instruction Package

Linear Programming is that type of programmed instruction attributed largely 

to B.F. Skinner of Harvard University. It consists of a linear sequence of small 

carefully designed steps, each with it's contingency of reinforcement, (immediate
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feedback to responses), designed to avoid error, well selected prompts that are

designed to be withdrawn (fade) progressively to shape the learning experiences

of the student. It was originally used with mechanical machines such as rotating

drums or later computers, but in recent years has been more often in the form

of texts.

5. Branched Programming

Branched Programming is that type of programmed instruction usually

attributed to Norman Crowder who developed it while working with the United

States Air Force during the 1950s largely to train electronic technicians in trouble

shooting. Branciied Programming is not unlike Linear Programming except that

it does not try to avoid mistakes but designs the use of mistakes into iVs learning

When wrong multiple choice answers are selected by the learner, he Issteps.

directed into a sub-programme to explain the mistake he has made, and redirected

frames to teach, stimulate, and enrich the learning. It has proven very popular

for use on a computer, but is most common in book form, directing the learner

to different pages depending on his choice of answer.

6. Auto Instruction

not composed of small incremental steps, but in assignments based onbehaviourai

objectives, including reading material in text books, research matter in libraries.

supplementary films, filmstrips, etc., worksheets, learning experiences usually

in a practical area, pretests and posttests. k has found it's greatest degree of

success in the area of skill training. It is very flexible, and easily modifiable.

7. innovation
/

Auto Instruction is a form of programmed learning largely

Sydney L. Pressey of Ohio State University during the 1920s and 1930s. It differs 

from the former types of programming in that it is designed in modules

Innovation In this context refers to an idea, practice, or programme with 

potential in education which is not implemented on a general basis.

back to the main programme. Subject matter is sequenced in reasonable sized

attributed to
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8. East African Certificate of Education

The East African Certificate of Education (EACE) is awarded by the East

African Examinations Council for successful completion of the required work

at O-Level. The initials EACE will be used in this report.

will be used in this report.

DESIGN OF THE STUDY

The design for this research involves the development, test and utilisation of

two items:

1.

2. and

teachers

The East African Examinations Council, (EAEC) is the regulating body in 

Kenya/Uganda for courses and examinations at O and A-Level. The initials EACE

An attitude test Instrument to measure acceptance of change 

amongst technical teachers.

Individualised instruction packages for the Form Four Automotive Tech
nology course, and

Individualised instruction packages.

Thirty-five individualised instruction modules based on the Ministry of 

Education Automotive Technology Scheme of Work, approved in 1976, were 

used in Automotive Technology classes in five technical secondary schools. The 

modules were designed according to the pattern of Auto Instruction of 

Sydney L. Pressey of Ohio State University, consisting of behavioural ty expressed 

learning objectives, pretests, lists of resource materials, information sheets. The 

modules were pretested in one of the technical secondary school Automotive 

Technology courses before their introduction in the research programme.

Experimental and control groups of from 4 to 8 students were selected from 

the Form Four Automotive Technology course. They represented a cross-section 

of students from high ability to low ability and from good practical aptitude to 

poor practical aptitude. Progress of these students through the twelve months 

of the school year was monitored by frequent visits, interviews with

9. East African Examinations Council
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and students, and by written questionaires. The final retention test was the E/CE

O-Level Examination, both theoretical and practical, at the end of the school

Statistical analysis of the EACE 0-Level results in the Automotive Technology

Course were used to test the hypothesis as well as more subjective evaluation

results.

The Attitudinal study

The instrument used to study the orientation of technical teachers to change

and innovation, compared to other teachers and non-teacher professionals was

and scored with a

secondary school teachers, and non-teacher undergraduate university students.

Reliability studies were conducted using the split half method, and validity

Attitudes of both teachers and students involved in the individualised

instruction research were taken through the use of questionnaires as well as the use

1.

2. And Behaviour.

3. Ibid. p. 72.

studies were conducted using both the peers as judge and teachers as jijdge.

Results of the attitude test were analysed using statistical tests of significance 

to test the hypothesis.

of the attitude test instrument to allow for factors that may not have been obvious 

in the statisiicT? analysis of other results.

a development of the Rokeach Dogmatism Test with modifications from the 

California F. Test and the Gough ~ Sanford Rigidity Test\ Cross-CJjItural factors

were considered in the development of the tests, and the tests were evaluated 

using the Thurstone Method of equal-appearing intervals^

modified Likert procedure^. Test groups were selected from the Technical Teacher

Fishbein, M» and Aizen, I., Belief Attitude Intention, 
Messachu^tU, Addison-Wesley, ’T976, p. SS?

Rokeach, M., The Open and Closed Mind.
1960, pp. 415-4T87”--------------------------------

New York: Basic Books Inc.,

Training programmes, the Graduate Teacher Training programme, technical

year. Only the relevant two parts of the practical examination were considered.
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SCOPE AND PROCEDURE

The research programme was conducted as follows:

The individualised instruction packages were compiled and pretested at1.

Kabete and Machakos Technical Secondary Schools.

Training in the use of individualised instructional materials was given to2
teachers of the automotive technology course in four of the five technical

secondary schools that offer that speciality and in the Starehe Boys Centre

Secondary Section. These were:

Kabete Technical School.

Machakos Technical School.

Rift Valley Technical School.

Kisumu Technical School.

Starehe Boys Centre.

3. Experimental and control groups of students were selected from the five

R>rm Four classes, from three to eight students from each school for the

experimental group

group.

4

modules as time permitted in the school year, allowing for phase tests

and materials that were taught as a class group.

5

6. Concurrently, the Rokeach Dogmatism Scale (attitude test) was modified

using selected items from the California F Test, the Gough Sanford

Rigidity Test, and others. The test was adjusted for cultural and language

differences.

basis of practical ability as well as theoretical, and selections were made 

from both the most capable and the less capable students.

The experimental group of students completed as many of the programmed

and an equal and matched number for the control

Experimental and control group members were matched on the

Records of term tests, practical tests, and phase tests were kept throughout 

the school year.
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programme.

9. The final test was taken by groups of technical and academic teachers

ORGANISATION OF THE STUDY

1;

2.

3.

7. The revised attitudinal test (entitled General Opinion Survey to avoid 

revealing the purpose of the test to respondents) was studied for reliability 

using the split half method amongst teacher trainee groups, and analysed 

on the University of Nairobi computer using the ICL XDS3 correlation

technical teacher trainees, and non teacher professionals.

10. The results of the test were statistically analysed for significance to support 

or reject hypothesis no. 2.

11. Teachers and students involved in the individualised instruction experiment 

were asked to complete questionnaires to identify opinions about the use of 

such instruction in the classroom and workshop.

12. The results of the EACE O-Level examinations in both theory and practical 

were statistically studied to test hypothesis no. 1.

8. The test was validated using peer members of the teacher trainees of step 

no. 7, and teachers of those same trainees.

Chapter Two reviews related literature and gives 

foundation to the several aspects of the study.

Chapter Three outlines the developmant and implementation of the 

study. It includes development of the individualised kistruction 

modules, development of the attitudinal test instrument, costing of 

the modules, ehe choice of the experimental and control groups, 

proced’-re for the development of ths attitudinal test atstrumnut, snd

a theoretical

The study is organised here in five chapters as follows:

Chapter One contains an outline of the problem, a history of technical 

education in Kenya, importance and purposes of the study, the 

hypotheses, definition of terms, design, scope and organisation of 

the study.
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the non-statistical aspect of the study.

Chapter Four presents the results and assesenent of the study including4.

the statistical and non-statistical information. The two hypotheses

are tested for significance and an assessment is made of the findings.

5.

for fijrther study made as a result of this research.

Chapter Five contains conclusions drawn from the results in Chapter 

Four, recommendations based on those conclusions, and suggestions



REVIEW OF RELATED LITERATURE AND THEORETICAL BASIS

OF THE STUDY

This chapter brings into focus some of the current literature relevant to the

science of educational technology, economics of education, programmed and

individualised instruction and attitude testing. The chapter attempts also to

identify clearly the importance of attitude and disposition to the success of any

educational innovation.

decisions in teacher recruitment. training. and

the

The

1.

7.

2.
6.

30
CHAPTER TWO

The Free Press, 
Ibid., p. 120.

_________ Prm-
1971, p. 119.

5. Ibid., p.121. 
An Educational

REVIEW OF RELATED LITERATURE
Economic studies have emphasised a number of factors in education, . 

particularly in education for developing countries. The application of the pro
duction function^ has highlighted some crucial issues:

1. The question of measuring educational output, cost, and ultimately, 
production^.

Rogers, Daniel C. and H. S. Ruchlin, Economics -and Education, 
“ New York:
Ibid., p. 120. 4.

Strategies for Programmed instruction: 
London: Butterworths, 1072, p. 10.

Court, D., and D. Ghai, op. cit., p. 311.

2. Cost-effectiveness
retention^.

3. Economies of scale in school operations^.

4. Input - output analysis and relationship to academic achievement^.
Hartley® has identified five problems facing educationalists today;

population explosion, the demand for higher education, the information explo

sion, the teacher shortage, and the existing limitations and priorities of nations 

and systems.

Kenya shares all these problems with the world at large. The population 

continues to expand at a rate that is considered bymany to be too high^.

ciples and Applications.
Ibid'. "3.
Hartley, J.
Technology.
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information explosion is compounded by the need to import technological

There is a need for specialised higher education to meet the pressingknowledge.

manpower requirements of the development plans. There is an acute shortage

of teachers in technical education, a shortage which extends into the Harambee

Costs of education in Kenya are high in proportion to otherSchools critically.

Hartley has reiterated the same general conclusion that many otherneeds.

writers have expressed, 'Education will have to be more efficient.'^

The Ministry of Education has conducted two Technical Secondary

School Follow-up Programmes (Tracer Project); in 1975 and in 1976. Both

reports, in response to questions asked of students, have indicated that large

numbers of students have requested that an improvement be made in the pre-

This served to confirm what the author of the

UNESCO book on educational planning has stated;^ that there is a need for

creative leadership in the schools, and that an effort must be made to break

the attitude of tradition, defensiveness and conservatism of teachers. Teachers

The UNESCO study goes'on to identify and outline studies on 23 cases

in 17 countries where the new media are being used, including programmed

Correspon

dence courses using programmed materials have been successful in New Zealand,

1. An Educational

2.

3.

4.

resist accepting help because it reveals how poor they are and it reveals their 

lack of materials.^

sentation methods of teachers.^

Hartley, J. Strategies for Programmed Instruction:
Technology. London: Butterworths, 1972, p. 11.
Fretweil, D. Tracer Project, 1976 Technical Secondary Follow-up 
Report. Nairobi: Ministry of Education, 1977, p. 13.
Schramm, W., P. Coombs, F. Kahnert, The New Media, Memo to 
Educationai Planners. Paris: UNESCO, IIEP, 1987, Introduction.
Ibid.

instruction, to make education more efficient and more effective.
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Canada, Autralia and Japan. The Chicago University of the Air has been success

ful with radio as has the Open University in the U.K.. Radio forums in Togo,

Nigeria, India and other countries have been successful with the added use of

programmed materials. Teachers have been trained in Columbia, Algeria and

American Samoa with television and programmed materials. There are many

others.

In 1972, Martin Carnoy of Stanford University and Hans Thias produced

a cost - benefit analysis study of education in Kenya based largely on the theore-

Paul

concluded. 'In both the Denver and Manhasset cases, it is clear that teacher

UNESCO produced a book in 1971

1. A

Their results indicated, amongst other things, 

that a straight forward increase in school expenditure would probably not pro

duce an improvement in examination scores, but alluded to the fact that econo

attitudes toward programmed instruction proved to be a critical factor in the 

success of programmed instruction.'^

mies and efficiencies could be made in methodologies that would improve such 
I

grades.^

2.
3.

tical foundations of the cost-benefit methods of Mark Blaug of the University 

of London School of Economics.^

The implementation of innovations in Educational Technology to achieve 

the economic benefits described by many writers is contingent upon the accep

tance of such innovation and change by administrators and teachers, 

Saettler described two experiments in programmed instruction after which ha

on the methods of implementation

Carnoy, M. and H. Thias, H, Cost Benefit Analysis in Education: 
Case Study in Kenya. London: IBRD Press,"i972 
Ibid.
Saettler, Paul, A History of Instructional Technology, New York:
McGraw-Hill, 1968, p. 160.-----------------------------------
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of innovation in education. The authors noted the 'key to change in any system

4 Several lines of approach were noted:is the classroom teacher.

Technician assistance should be offered in the school.a.

The teacher should be involved in curriculum development.b.

Good work should be identified and advertised.c.

The teacher should be allowed and encouraged to try out newd.

material.

Short courses for teachers should be offered outside the school.e.

A large portion of UNESCO's book deals with the methods of developing at

titudes amongst teachers, administrators and the public for the purpose of

successful implementation of programmed instruction.

In study upon study, little room is left for doubt that teacher attitudes

are paramount in the implementation of any educational innovation.

Attitudes

can be used as a predictor of teacher success, and attitudes can be determined

through testing. Crocker discusses the use of the Minnesota Teacher Attitude

He wrote, 'If we know

something about the way a person believes, it is possible to predict how he will

1.

2.

3.
4.

and studies of the authoritarian and non-authoritarian personality 

similar to the studies undertaken by Milton Rokeach.^

Inventory^

O.E.C.D., Centre for Educational Research and Innovation, Educational 
Technology. The Design and Implementation of Learning Systems, 
Paric: UNESCO, 1971 p. 60

Crocker, A. C. Predicting Teacher Success. Windsor, U.K.: NFER 
Publishing Company Limited, 1974.
Ibid., p. 67.
Rokeach, Milton, Op. cit.

on teachers ' attitudes and their relationship to teaching success.

A. C. Crocker^ has compiled a very comprehensive study of research
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Although

without question, of major importance.

emphasised the need for determining individual attitudes and under*

before in the individual's experience that may affect his behaviour,, but we

Rokeach described dogmatism as a state of mind that determines the

Rokeach suggested

which

and Mechling found that teachers who scored low on the

5.

1.
2.

standing their relation to behaviour: 'If we know something about an individual's 

. . . attitudes, then not only do we have a brief summary of what has gone

3.
4.

relevant information, un*encumbered by irrelevant factors.

that the Dogmatism Scale effectively measures security * insecurity, 

has been used as a personality characteristic by several researchers in attempts 

to predict attitudes toward change generally.
Lin et at^ anri ManhUnnS

attitudes in the actions of men is, 
Halloren^

may also be able to say something useful about his aspirations, his motivations, 

his striving toward his goals and to know something about why, along the way, 

he deals as he does with a great variety of social objects and values. In short.

Rokeach, Milton, op. cit., p. 70.
Halloren, J. D. Attitude Formation and Change. Leicester, England: 
Television Research Committee, Working Paper No. 2, Leicester 
University Press, 1967.
Ibid., p. 28.
Lin, N., D. J. Leu, E. Rogers, and D. Schwartz, The Diffusion of 
an Innovation in Three Michigan High Schools. Michigan: State Uni
versity^ Institute for International Studies fn Education, Dec., 1966. 
MechIing, K. A Strategy for Stimulating the Adoption and Diffusion 
of Science Curriculum Innovations Among Elemenqirv School Teacherk 
Pennsylvania: State College Office of Education, 1969.

despite its limitations, it is a step In the right direction of reducing the complex 

to the simple, it helps to make sense and give meaning to individual behaviour 
and in all probability it is the best basis for prediction yet devised.'^

go about solving problems that have nothing to do with his ideology.'^

attitude is far from being the sole determinant of behaviour, the importance of

extent to which a person can receive, evaluate, and act on intrinsic merits of
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Dogmatism Scale tended to be predisposed to accepting educational innovations. •

from the point of view of an educational administrator reported

the barriers to the adoption of innovations arise when they threaten a teacher's

competence in an established area of self - esteem. When programmed instruc-

at individual rates but teachers were then unable to 'perform' and resisted the

need to re-orient the teacher role.

These theories and research strongly suggest that not only must more

effective strategies for learning and teaching be developed, and that individualised

instruction is one significant strategy, but also that any attempt to implement

such strategy in a school must consider at the same time the attitudes of the

teachers toward change in instructional programmes.

THE ECONOMICS OF TECHNICAL EDUCATION

Since the publication by Schultz of his work in the U.S. in the late

of education has soared. The economics of technical education has not escaped

die mathematical scrutiny of the numerous writers and researchers.

Production and the production function are familiar concepts to

economists. The production function is a mathematical relationship between

the factors of production; land, labour, and capital, and the outputs of

production. Three commonly accepted concepts associated with the production

function are:

Constant returns to scale is defined as a condition wherein all1.

3

1
2

Mtula, ep. cit. p. 12.
Schuitz, T.W., The Economic Value of Education, New York: Columbia 

University Press, 1853.
Blaug, M., The Economics of Education, London: Psrgamon Press,l966.

1950s, 2

A low dogmatism score indicated openmindedness.

Carlson^

tion was introduced in a school system, students were better able to progress

followed by the work of Blaug in the U.K.^ interest in the economics

OTnVERSTTY OF NAIROBI 
librarx
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factors of production are increased by the same multiple, output

is increased by that multiple.

Decreasing (increasing)2. returns to scale is defined as a condition

when ail factors of production are decreased by the same

multiple, output is decreased by a larger (smaller) multiple.

Law of decreasing marginal returns to a factor is expressed as:3.

as we add more and more of one factor, holding all others

The application of these theories of production functions to education

is one of the newer developments in educational research. The studies have

highlighted some crucial issues in education^

1. The question of measuring educational output, costs and

ultimately production.

2. Cost-effectiveness decisions in teacher recruitment and retention.

3.

4.

Woodall and Blaug in British higher education^. Levin in teaching

effectiveness,5 and Riew in economies of scale in high school operation,®

have produced three recognised studies. The Equality of Educational Oppor

tunity Report in the United States, commonly known as the Coleman Report

/

Economics of

2.
3.
4.
7.

Principles and

constant, there will be less and less additional output produced.^

Economies of scale in school operation.^

Input - output analysis and relationship to academic 
.3 acievement.

Rogers D. and Ruchlin, H., Economics and Education. 
Applications. New York: The Free Press, 11571, p. 106.— 
ibid. p. 119.
Levin, H. Economics of Education. London: Pergamon Press, 1969. p. 56. 
Rogers, D. and Ruchlin, H., op. cit. p. 120. 5. ibid p. 121. 6. ibid.
Cohn, E. T7io_ Economics of Education. Cambridge, Mass: Balinger 
ly/o, p.

after its principle author (1964) has as its foundation the production function 

io education.^ 

1.
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The school, according to the educational economists, is a complex

environment. The central concept is productivity; the relationships between the

outcomes of education, in terms of learning achievement, social growth, and other

Education is ineducation consumes, again quantified.

and there are a number of alternative

productive methods which lead to the necessity of resource allocation.

In contrast to the study of economics which simply looks at education

in relation to the national income, the production function tends to look at the

profitability , in terms of all the outputs, of various curricula, or alternative in*

'The mathematical relationship between

is the output in terms of academic achievement and social growth.where

represents the home environ*represents the school environment.

ment, X3 represents the teachers' salaries, etc.

The concept of production function allows one to look at the inputs

in a school system as variables, and the process enables an administrator to make

decisions from alternative proposals. A proposal, for instance, might be the

implementation of individualised instruction in a skill training area, as opposed

to the alternative method of traditional teaching. Outcomes would be mGasure«.l

in terms of practical application, retention, motivation, and other quantifiable

3

outputs and inputs can be expressed as an equation called a production function':

3

and X<] X2

Yl

factors. 
T 
2

structional or organisational methods.^

production with the school as a firm.^

social system which is in continual process of resource interchange with its

factors which must be quantified, and the human and material resources which

Y| = f (Xi, X2, X3.............)

reality a process of

Cohn, E, op. cit. p. 235.
Allan, T. J., The Productive School, A Systems Analysis Approcch  
Education /Xdministration. New York: John Wilev and Sons, 1971, p. 4. 
ibid p. 10
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Two procedures have been used in calculating costs and benefits:

reduces streams of income and streams of costs to present value using a reasonable

The latter evaluates rates of return against the cost of amortize*' interest rate.

tion. By the former method, an investment in an increment of education, or

in a methodology of teaching is worthwhile if the present value of the additional

benefits associated with the increment is greater than the present value of the

By way of example, if the formula for systems analysis were

developed in Kenya's educational system, and if quantitative values had been

determined for skill development, motivation, etc., the present value of the

future benefits of the use of individualised instruction could be determined

using a regression formula, and that value compared with the cost of implemen*

or to choose*, one technology Instead of another.

As a management tool, the production function has been used in the

area of micro analysis of systems Involving costs, salaries, time, and space

allocation, as well as equipment and facilities. The allocation of time for teachers

is a priority since their salaries, at least in the United States, constitute up to 70%

Combined with time of students, this represents an item of some

1
2 
3

'These procedures provide a conceptual basis for budgetary practice 

which is particularly useful when program budgeting is introduced.

Allan, T. J., op. cit., p. 23.
ibid- p. 24
ibid. p. 63

additional costs.

present value analysis, and the analysis of internal rate of return. The former

tatlon. This would assist educators in making a decision to implement or not.

of costs.



consequence.

of student time. Technologies of learning, such as individualised learning can

make use of student homework time. A study of the appropriate mix of student

and teacher time could give an optimal marginal return. Studies can provide

information on the optimal length of period, periods per week, terms per year.

and years per subject. The same marginal analysis can be applied to the purchase

of equipment (workshop and audio - visual), as well as to library and software

materials.

'Resources should be allocated among the various inputs in a school

until the marginal product divided by the unit price is the same for each input.

If it were possible to apply this rule, it would then be a relatively simple matter

to determine how much should be spent for each of the inputs, ie. books, equip*

ment, teachers' salaries.

An improvement in productivity may be the result of any one of a number of

factors: a technological innovation, as for instance educational television or

programmed instruction, an increase in the quality of the teacher, an economy

of scale, etc..

One difference in education and in industry is that in almost every

industry new and more efficient methods of production have been introduced.

while the technology of teaching has remained almost unchanged.^ Out of

this USS of the production factor and systems analysis in education, however.

a number of significant changes have occurred: class sizes in higher edu*

cation have increased after several such studies in the United States.

1
2

Allan, T. J., op. cit. p. 73*
Rogers, D. and Ruchlin, H., op. cit. p. 133.

and so forth that contribute to students' learning.'^

39

Scheduling processes now assigned to computers can facilitate

the use of space and the best use of manpower. Homework increases the use
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Samuel Bowles has written critically of technical education in this respect^.

From an economic studies point of view, the manpower requirements approach

position where the technical secondary schools lead directly to craftthe

Students are interested in opportunities for upward mobility.apprenticeship.

and pressures are going to be building up to change the technical secondary school

to a technician

train skilled workers. If the secondary technical schools cannot reduce the costs

1.

ibid.2.

ibid. p. 200.3.

4. King, K. The African Artisan. London, Heinemann, 1977, pp. 88 and 81.

of training and if they cannot maintain the craft orientation of their courses, 

their future in skill training will be in question, if, in fact, it is not already so.

Every effort must be made to reduce the costs of technical secondary 

programmes through efficiencies in the educational system: through educational 

technology in its broadest sense, that is to say through the scientific application

Bowles, S., Planning Educational Systems For Economic Growth. Cambridge: 

Harvard University Press, 1389, p. 198.

of methodology to the maximisation of the learning process. Programmed and 

individualised instruction, while only one of the process, is a significant one.

by its very nature is costly.

education in Kenya. It is going to become increasingly difficult to maintain

programme from a craft orientation for which it is designed 

orientation. He points out also that secondary schools with their high costeand 

with their concommitant high expectations for wages may not be the place to

seems to demand very rapid rates of growth of this type of (technical) schooling, 

and it is partly for this reason that in many parts of the world, technical education 

is regarded as the prime, if not the only contribution of education to economic 

development^. Not all studies have noted the same result. Some studies have 

indicated 'the social profitibility of secondary technical education is low relative 

to general education^. The reason, almost entirely, is cost. Technical education 

Kenneth King^ raises two points about technical
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THE HISTORY OF PROGRAMMED INSTRUCTION

to the Elder Sophists of ancient Greece.' Comenius anticipated programmed

instruction 500 years ago, and Maria Montessori produced physical teaching

devices in the late 19th century. It was, however, Sydney L. Pressey of Ohio

State University who began the modern movement in programmed instruction

'In more recent years he has urged what he calls

adjunct auto instruction which calls for a whole array of instructional media*

Norman A. Crowder developed a programmed instruction approach

similar to Pressey's in the 1950s working with the United States Air Force.

His method became known as the 'scrambled' approach because of its design.

After reading the text, the learner chooses an answer from a multiple choice

If it is incorrect, he is directed to informa'cion designed to overcomequestion.

the cause of his error and is then returned to the step where the error occurred.

In this way the programme simulates a teacher.

B. F. Skinner of Harvard University stimulated a new surge of interest

in programmed instruction in the 1950s. His teaching machines and related

1.

ibid. p. 252.3.

'The concept of programmed instruction can probably be traced 

1

Saettler, P., A History of Instructional Teciinology. New York: McGraw 
Hill, 1968, p. 252.

2. ibid. p. 251

with his self scoring, record keeping machine presented to the American Psycho* 
2 

logical Association in 1925.

textbooks, film, television, etc.,- to be used in conjunction with programmed

. ,3instruction.
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His book, The Science

outlines his approach to programmedof Learning and the Art of Teaching

It is based on the notion of operant conditioning in which theinstruction.

learner's responses are 'shaped' to be produced correctly. Thus a relatively

small unit of information called a frame is presented to the learner as a

stimulus. The learner is then required to make a response to this information

by completing a statement or answering a statement about it. By a feedback

wrong he may even be told why; if he is correct his response is reinforced.

The learner is then presented with a second frame and the stimulus-response

reinforcement cycle is repeated until a series of hundreds or thousands of

frames present a cpmplete programme in a logical sequence of information.

Evans, Glaser, and Homme of the University of Pittsburgh pioneered

Gordon Task of the Systems Research Laboratory in London,

England, developed the first adaptive individualised instruction machine in

1953. The best known of the adaptive type teaching machines is the one

by Pask to train card punch operators, known as SAKI (Self-organising, Auto-

1
2
3
4

Saettier, P., op. cit. p. 253. 
ibid.
ibid. p. 254.
ibid, p. 256.

the rise of programmed instruction in higher education in 1954 using a unique 

book format designed to simulate the characteristics of a teaching machine.^

Skinner is credited with setting the stage for a closer relationship between

3the behavioural sciences and instructional technology.'^

software programmes were based almost exclusively on work he and his 

colleagues had done in animal laboratory research.^ 

'2

system he is informed as to the correctness of his response. If he has been
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in brief, it is an adaptive computer which senses

1

/

4

2
3

INDiVIDUALiSED INSTRUCTION

Individualised instruction is programmed learning that has been 

specifically designed to cater for individual difference .so that each individual 

student may learn at a pace comfortable to him and learn material that is new 

and relevant to his needs. Like programmed learning it is a complete system of 

teaching. The basic principles of what students do when learning by the method 

of individualised instruction are:

The student works with a machine, or programmed book, indi-

matic Keyboard Instructor)^ 

the characteristics of the trainee and adjusts the training routine to suit his 

requirements.

A further development of the adaptive teaching machine was produced 

by Lewis and Pask which provided a 'controlled environment in which students 

are invited and encouraged to develop interaction patterns that enable them 

to become their own best instructors. ”

Building on Pask's work, Moore, in New Haven, Connecticut developed 

an autotelic responsive machine to teach children as young as two years old 

to read and type.^

vidually and at his own rate.

2. He works through a carefully ordered sequence of items (usually

■ ewis B & Pask G., The Theory and Practice of Adaptive Teaching 
Machines' in Glaser, R., editor. Teaching Machines and^ Programmed 
Learning'll. National Education Association of the United States, 1960, 
p72^ 
*b*d DPask G 'Interaction Between a Group of Subjects and an Adaptive Auto 
maton to Produce a Self Organising Systemsfor Decision Making,' in Yovits, 
M., Jacobi, G., & Goldstein, G., Ed. Self Organizing Systems. Washington; 
Spartan Books, 1962, p. 259.
ibid.
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3.

4.

or response

individualised

1

2
3 
4

short) which ask him to respond In some way by writing 

answers down, pressing appropriate buttons, etc,),

The material (or programme) is so designed that the student

not interested in developing an intricate 

cued that the student falls into little or 

: An Educational Tech-

makes few errors.

At each stage the student is immediately informed whether 

or not his responses are correct.^

a short

watching a film, or

selectively for major or

designed to enhance the clarity

misconceptions.'^

Adjunct programmers are

and self sufficient set of items so well

Hartley, J.. Strategi^fpr Programmedlnstruc^
nology LondSS: Butterworths, 19/2, p78.

ibid. p. 83.
ibid- p. 84.
ibid. p. 85.

Presentation Methods

There is generally considered to be two basic types of presentation 

strategy in programmed instruction: the configurationalist stimulus centered 

approach of S. L. Pressey, N. Crowder, and R. F. Mager, and the connectionist 

centered approach of B. F. Skinner and T. F. Gilbert.'^ The 

instruction packages of this research project are based on the 

former, which were systematised by Sydney L. Pressey at Ohio State University 

in the 1920s. His method he called adjunct auto instruction^ based on the 

learning principles of Edward L. Thorndike using the laws in particular of recency 

and frequency. -What happens is this: the student first undergoes 

learning experience by reading a brief chapter, or section of a chapter in a book, 

attending a field excursion. He then reviews the experience 

difficult points before he turns to a series of questions 

and stability of cognitive structures by correcting
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1
2

Hartley, J., op. cit. p. 85.
ibid. p. 89.

a great enough

Individualised Instruction

Programrned instruction that is individualised exhibits two particular 

attributes; the facility for students to proceed at their own comfortable rate 

of learning, and the ability for the programme to circumvent material with 

which the student is familiar, and select material with which he is not. The 

not difficult to achieve once the programmed material is made available 

once the teacher is prepared to deal with a much 

In skill learning areas its implemen-

former is

to each individual student and

more flexible and complicated timetable.

tation is contingent upon the provision of sufficient work stations.

The latter facility depends upon the design of pretests and posttests 

be omitted, and upon the design again of 

allow for the flexibility required.
to determine what learning may

variety of work stations to

no error- The purpose of the programme is to help the student to determine 

whether or not he has mastered the material, whether he needs additional 

help from a teacher or whether he simply needs to review the materiaU

An advantage of this type of programming over other types of pro

gramming lies in the fact that it can be prepared relatively easily and quickly 

and it can make use of textbooks and manuals already available to the student 

. and teacher.^

This type of learning is particularly adaptable to vocational educa

tion since 'student motivation increases as a function of the amount of control 

he is allowed to exercise over the learning experience, probably because a set 

of greater participation is achieved.^
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groups.

and control groups, 

results, 30 cases is

EVALUATING THE INSTRUCTIONAL METHOD

The comparison of programmed versus conventional learning requires a number 

of assumptions and considerations. Cheris’ ciaimed that the content should be 

identical and that both presentations should be optimal, and that the effectiveness 

of the instructive technique should be measured by accurate measures of the 

learning time, and by an unbiased criterion test. In this research, the individualised 

instruction modules were designed on the Ministry of Education Scheme of Work 

for the course under consideration, the same scheme of work from which the 

teacher prepared his lesson. Also, the same teacher conducted the learning of the 

experimental group as presented the traditional teaching to the control group. 

Some of the material was, by design, taught traditionally to both groups. Both 

groups received the same number of periods per week and the same number of 

weeks per year. It is assumed that Cheris' criteria was adequately met.

Hartley^ added further criteria: that the experimental report should include 

a statement about the length and type of programme used (how it was presented), 

the number of students involved in each condition, and as a further measure of 

efficiency, the results of a retention test In this research the length of the test 

was one school year. Since members of the experimental group progressed at 

their own speed, the amount of material completed was different between 

members of the experimental group and between the experimental and control 

The number of students involved was 29 in each of the experimental 

While larger sample sizes would offer more reliable statistical 

the approximate point in the distribution curve beyond which 

it is essentially normal. The limited number of schools and the limited number 

of students in the Form Four Automotive course precluded a larger sample s.ze, 

f tn hv Hartley was the EACE O Level examination. 
The retention test referred to by Han y

.nd » -« - —

,.un.lon o. bnd. g.oup. '.hhon. Majndd^.n. . -----------

1, Cherts, 1964, in Hartley, J- oP- C**-
2. ibid.
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A

1

2

3

4

ATTITUDES
Following the recommendations of the Kenya Education Commission 

Report (the Ominde Report)^ education in Kenya has attempted to synthe

size the most relevant values of pre-independence education and 'the aspirations 
»2 and cultural values of an independent African country.........

Individualised instruction is an attempt to recognise the individual differ

ences in learning abilities of students and to use these differences in a positive 

manner to facilitate the learning process. The implementation of such a tech

nology of instruction fulfills in part the recommendations of the Kumasi Con- 

ference.3 Notwithstanding, individualised instruction, with its emphasis on 

independence of thinking, questioning, discovering, problems solving and trans

ferring knowledge, is not entirely compatible with traditional educational con
cepts which taught individuals to be members of an authoritative society.* 

question which must be faced by this research is whether secondary school 

students today, or perhaps more to the point, whether secondary school teachers 

today are able to accept the style of operation of individualised instruction with 

its inherent challenge to the teacher and to the traditional concepts of authority 

and unity of society.
The style of this technology of instruction challenges the teacher to relin

quish most of his traditional presentation of subject matter, to become an inform

ation resource person, answering questions for which he may not be prepared, 

accepting challenges to concepts he has always believed, making value judgements 

where he has not before exhibiting flexibility in resource utilization he has never 

believed possible, and much more.

Government of Kenya, Ministry of Education, Kenya Education Commis- 
eSrtri Ronnrt Part 1 Nairobi: English Press, 1964.>4?5r^'^^^rn-;^mi-nent of Education in Kenya. Nairobi: East African 

f “^^njcaL Education in Africa. Nairobi: East African Printing 

Gharo 'TowTrc^Vwationui System of Education in Kcny^in g^g^n 
Society end Development. Ghai, □. and Court, D. ed., Nairobi: Oxford 
br.ive.’SJty ?re?s,lSi74, p336.
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In general, the basic functions of education in any country can be

1.

2.

Skin formation.3.

4.

It is

more

only on the

as the current

1

ibid.2

broadly defined as follows:

The preservation and transmission of culture.

The inculcation of appropriate values and attitudes.

This research deals with items three and four in particular, 

concerned with skill formation and methods of conducting such skill formation 

efficiently and effectively through the deployment of innovative and 

creative methods. 'The effective performance of these functions depends not 

responsiveness and flexibility of the educational system, but also 

on the extent to which they are spelled out in a coherent fashion.Increasing

ly the goals of technical and vocational education are being spelled out in.a 

coherent fashion. The specific objectives of the Motor Vehicle Course 820^ 

revision has been numbered, are spelled out in the Scheme of 

The objectives are more clearly defined than

Promotion of innovative, creative, and critical abilities.^

Work as shown in Appendix B.

previously, but, notwithstanding the much more detail, the objectives have not 

been defined in a behavioural or a performance fashion as required to indicate 

the depth of study and the standard of performance. Individualised instruc

tion requires just that expression of behavioural and performance objectives.

As Ghai and Court have noted, 'it is not an easy task to change the 

educational system in the desired directions. Not only must the vested interests 

of those involved in the running of the system be contended with, but also the 

resistance offered by the inertia of past practices. While it may not be a 

Ghai, D. and Court, D., op. cit., pp.32b ff.
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difficult task to prescribe in general terms the changes needed in the educa

tional system, it is far more difficult to translate them into operational terms.

This may involve far reaching changes in such matters

In summary, the implementation of individualised instruction tends

to challenge and to undercut the traditional, safe, and comfortable methods

The second hypothesis of this research asks the question 'Assuming

individualised instruction can produce more efficient and effective education.

system allow It to be used?

the /

1 
2

these changes, or are vested interests the inertia of the system, the insecurity 

of the teaching body, and the calibre of the students such that the innovative 

changes required are not likely to be accepted?*

In short, can individualised instruction be effective, and will the

instruction, teaching materials, curriculum, teaching methods, and the structure 

of the educational system.*^

are the human resources within the system capable of accepting and supporting

ATTITUDE STUDIES

'The concept ' Altitude . denotes . . . the sum total of a man's 

inclinations and feelings, notions, fears, threats and convictions about any 

The vast amount of research in conceptions of attitudes

as the language of

familiar to students and their teachers, and it tends at the same time to 

confront the vested interests and the inertia of the established system.

specified topic.

in recent years has shown that there is' a causal chain linking beliefs, formed on 

basis of available information to the person's attitudes, and attitudes to 

Ghai, D., and Court, D., op. cit, p. 329.
Thurstone, L.,'Attitudes Can Be Measured,'from Summers, G. F. 
Attitude Measurement. Chicago: Rand McNally, 1970, p. 128.
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intentions, and intentions to behaviour. Since the performance of behaviour

Most investigators agree

dimension

Of the four conceptual distinctions concerning attitudes* affect

cognition (opinions, beliefs). conation (behavioural(feelings, evaluations).

Measurement of Attitude

1

2
4
6
8
10

intentions), 

attitude* for affect.

3 
5 
7 
9

ibid.
ibid. p. 8.
ibid.
ibid. p. 56.

11 ibid. p. 68.

position of items on an equal interval scale.

widely used Thurstone scaling procedure is ths method of equal appearing 

Fishbein, Martin and Ajzen, leek. Belief, Attitude, Intention, and Beha-

The response is in the evaluative or affective 

on which attitude measurement relies.^ 'Knowledge of a person's 

attitude, therefore , permits prediction of one or more specific behaviours,® 

or at least, a general behaviour/

predisposition to respond in a consistently favourable or unfavourable manner 

with respect to a given object.
4

scaling procedures to order items along the evaluative dimension. 'Thurstone's 

scaling, however, goes beyond ordinal measurement and attempts to locate the 

By far the most popular and

viour. Massachusetts: Addison-Wesley, 1975, p. vi.
ibid. p. 6.
ibid. p. 7.
ibid.
ibid. p. 12.
ibid.

maypcovide the person with new information that again influences his or her 

beliefs, the causal chain starts all over again.'1

2 that attitude can be described as 'a learned

This definition of attitude'requires a measurement procedure whereby 

a person assigns some concept to a position on a bipolar evaluative dimension.® 

'Single response scales' . . .and. . . 'unipolar scales'. . . 'should not be viewed as 

measures of attitudel®. Thurstone and Guttman developed attitude -

and behaviour (observed overt acts), Fishbein reserves the term 

8
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intervals.*^

from

Likert's Method

attitude, the more

linear in

1
3
4
6
8

p. 68.
p. 70. 
p. 72 
p. 73.

of ambiguity ®

Thurstone's Equal Appearing Inter/al Scale

Thurstone developed the method of equal appearing intervals as an 

approximation to the more sophisticated paired ■ comparisons technique. 2 

A pool of items collected by the investigator is given to a pool of judges virhose 

attitudes are to be assessed. The judges sort each item into one of eleven cate

gories considered to be equal intervals along the evaluative dimension ranging 

favourable through neutral to unfavourable. He proposed the 'criterion 

a large inter-quartile range or standard deviation for rejection 

A subject's score is computed by obtaining the median or mean of 

Thurstone further used a criterion of irrelevance to eliminate 

5

of items.
4 the scores.

items that would lead to an imbalanced measurement.

According to Likert's Method, 'subjects are asked to respond to each 

item, in terms of a five point scale defined by the labels: agree strongly, agree, 

undecided, disagree, disagree strongly.'® For inclusion, items should have an 

internal consistency. 'According to this criterion, the more favourable a person's 

likely he should be to endorse favourable items'^ and vice 

items with the highest correlations (or the most dis-

The Likert Scale ensures that

Fishbein and Ajzen, op. cit. p. 69. 2 
ibid. p. 69.
ibid. p.71. ** 5
ibid.
ibid.

versa. The twenty or so
criminating items) constitute the Likert Scale.'®

ambiguous items as well as items that elicit responses based on factors other 

than the attitude under consideration are elimmated.®

Likert's Scale is qualitative with neutral items removed,

ibid, 
ibid.ibid.
ibid.
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Neutral items, according

However, it is

'There is

1
3
5
7
9

Reliability

'Reliability refers to the degree to which a measure is free or variable 

abundant evidence that standard attitude scales are highly 

administered on different occasions.^

2
4
6
8

the degree to which an instrument measures the

ibid. p. 82.
ibid. p. 87.
ibid.
ibid. p. 107.

(+1), or unfavourable, (-1), attitude, and responses are given on a five point scale 

ranging from strong agreement, (+2), to strong disagreement, (-2)'^ The 

attitude score is the sum of the above product for all questions.^

Although it is usually assumed that there is symmetry about zero when 

a favourable statement is converted into an unfavourable statement by the use of 

a negation, the assumption may not always be warranted.®

generally accepted that 'across a large number of items, the errors will tend 

to cancel out, and the obtained attitude score will approximate the 'true' atti- 

j *8tude score.”

Q 
error. ” 

reliable, yielding comparable results when

traceline and ordinal in response quantification.^

to Likert, are valid indicators of attitude.

'In Likert Scaling, each item is assumed to indicate either a favourable.

Validity

'Validity refers to

Ftshbei-. and Ajzen, op. cit. p. 80.
ibid. p. 81.
ibid.
ibid.
ibid. p. 108.

Secondly, persons with the same attitude score should exhibit the same response 

consistency.^

Response Consistency

Two types of consistency of response are recognised. First, a person's 

response to one statement should be consistent to responses to other statements



'If an instrument is a valid measure

of attitude toward some object, it should correlate highly with another measure

It should also be shown 'that when the same method or

This is discriminant validity.

Number of Test Items

A factor that influences the reliability of a scale Is the number of items

reliability is described by the Spearman-Brown prophecy formula:

where

Internal Validity

Internal validity is 'the degree to which an experimental design is

free from . . . uncontrolled factors - that is, the degree to which changes in

to the experimental

sensitizing the experimental group to later influences.

1
3
5
7

Further, if possible, the pretest may be eliminated as
8

** XX

original scale, and r. 

Fishbein®

the dependant variable can be confidently attributed 

manipulations. High internal validity, therefore, eliminates possible alternative 

explanations of the observed effect.

Fishbein and AJzen, op. cit., p. 108. 2 ibid. p. 109.
ibid. 4 ibid. p. 113.
ibid. p. 114. 6 ibid. p. 115
ibid. p. 116. 8 ibid. p. 117.

instrument is used to measure different variables (e.g. attitudes to different 

objects), different results are obtained.'^

of attitude toward the same object; that is, the two instruments should exhibit 

convergent validity.

The simplest way to deal with uncontrolled factors is to introduce 

a control group whose attitudes are measured at the same point in time.^

53
'true' score it was designed to measure.'^

^^xx'
1 + (m - Dr^x'.

r' V* is the estimate of the reliability of a scale m. times as long as the 

vv' is the observed reliability of the original scale.^

indicates that 20 or more items will produce a more reliable result.

a possible source of *

on the scale. The relationship of the number of items on the scale and the
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Certain other phenomena such as the realisation that one is taking part

mental results. 'Little can

External Validity

Demand Characteristics

purpose of the experiment and respond in a manner which will support the

hypothesis being tested. Viewed in this light, the totality of cues which convey

Orne called the sum total of these cues the 'demand

Evaluation Apprehension

A further testing phenomenon Is the tendency for a subject to believe

that it is the emotional stability, intelligence or mental health that is being

experimenter. This has been noted as Evaluation Apprehension.

z

Fishbein and Ajzen, op. cit. p. 119.7

1
3
5 
6

2 ibid.
4 ibid.

Fishbein and Ajzen, op. cit, p. 117. 
ibid. p. 118. 
Orne, 
ibid

Experimenter Bias Effects

Cues that may allow the subject to form beliefs about the purpose

evaluated and will try to behave in a manner that will win the approval of the 

7

In research that Is primarily descriptive, this Is a problem, 

but where psychological processes are under consideration it is not.^

be done about experimental effects in most experimental settings.

A test must have generalisability (external validity) across the experi* 

mental population.^

in a test, or the experimenter's expectation may have an affect on the experi* 

This characteristic is known as reactive effects.^

an experimental hypothesis to the subject becomes significant 4Jeterminant$ 

of subjects' behavior.'®

characteristics of the experimental situation.'^

'At some level (the subject) sees it as his task to ascertain the true
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of the experiment, as well as beliefs about the experimenter's expectations may

aware that difference in response is expected.

This is a prime reason for the use of the split-half test in these situations.

'The split-half method is employed when it is not feasible to construct parallel

*. . .Many personality tests (as

for example, the Rorschach) cannot readily be given in alternate forms. nor

Tests of Significance

Data that does not fall within the significance level

nificant.

arbitrary convention, its utility is evidenced by the literature.

ATTITUDE TESTS

A

distinction can be made between beliefs hi the existence of an object (e.g. belief

in the existence of God) and beliefs in the exi'^tence of a relationship linking the

1
2
3
5

forms of the test nor advisable to repeat the test itself. This situation occurs with 

many performance tests as well as with questionnaires and inventories dealing with

rishbein and Ajzen, op. cit. p. 120. 
Garrett, 
ibid, 
ibid.

'Although we are aware that the five percent significance level is an 

<5

Fishbein points out the necessity of using tests of significance on psy

chological testing data.^

personality variables, attitudes and interests.'^

4 Fishbein and Ajzen, op. cit. p. 125. 
; :bid. p. 131.

repeated, owing to changes in the subjects' attitudes upon taking the test for the 

second time.'^

'Attitudes are usually measured by assessing a person's beliefs.'^

can only be treated as a function of chance and should be reported as non-sig-

be provided by the experimenter's behaviour. This is known as 'Experimenter 

Bias'^ effect. This is significant when a test is given twice and the subject becomes
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attitudes.

years

view.

on man's

powerful and conflicting sets of motives at the same time:

43

religious beliefs, scientific beliefs, or humanistic beliefs

At the extremes, these attitudes are authoritarian, high dogmatic.

1
2 Mind. New York: Basic Books 

p. 7.
ibid. p. 68.

and self*actualixation.

It is therefore assumed that ail belief - disbelief systems serve two 

the need for a

of Allport

(1954), and White (1959).

cognitive needs and his tendencies toward growth, productiveness,

<4

conservative, rigid, closed - minded,

,2 These represent extremes and not absoluteflexible, liberal, and open minded.

categories into which everyone can be placed. The properties considered here 

represent a continuum along which people fall from x>ne extreme to the other.

'Classical psychoanalysis has tried to account for man's behavior by 

seeing him as id • driven, egotistical, rationalizing, and sublimating. In recent 

psychologists have become increasingly dissatisfied with this negative 

In addition to Asch, ... let us also draw attention here to the writings 

(1955), Fromm (1947), Maslow (1954), Rogers (1951), Tolman 

These writers prefer to place a greater emphasis

Fishbein and Ajzen, op. cit. p. 131.
Rokeach, M. The Open and Closed 
1960, p. 7.
ibid. p. 5.

object to some attribute (e.g., a belief about God, such as God is omnipotent). 

However, beliefs in the existence of an object can also be viewed as beliefs about 

the object, i.e., as beliefs linking the object to the concept of existence (e.g., 

God exists). Thus, without any loss in generality, beliefs in an object may be 

viewed as a special case of beliefs about the object.^

People variously can be measured in their beliefs: political beliefs, 

to exhibit certain

OR non - authoritarian, low dogmatic.



A person will be open to

He defined dogmatism

as a state

1

1

7

2 
4
6

the Dogmatism 

vations. A low dogmatism score 

attitudes of 406 University of Missouri 

institutional change. Ape!

Sarnof and Katz, (1954) and Smith 
nised this duali^ of function in l... 
attitudes and opinions.
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cognitive framework to know and to understand and the need to ward off 

threatening aspects of reality? For most persons in most situations; both sets 

of needs operate together to one degree or another.

new information or new methods of operation (teaching, for example) in so far 

as possible (as his belief system will allow), and will reject it, screen it out, or 

alter it, in so far as necessary.^ While the closed and dogmatic mind is resistant 

to change it is the psychological protection the mind exerts to allay anxiety 

and threat. The more closed the belief - disbelief system, the more do we con

ceive it to represent in its totality, a tightly woven network of cognitive de

fences against anxiety.'^

Rokeach described his Dogmatism Scale in such a way as to suggest 

its usefulness in predicting attitudes toward change.®

of mind that determines the extent to which a person can receive, 

evaluate, and act on intrinsic merits of relevant information, unencumbered 

by irrelevant factors. Rokeach suggested that the Dogmatism Scale effectively 

measures security - insecurity, which has been used as a personality characteristic 

by several researchers in attempts to predict attitudes toward change generally.

Lin et al and Mechling® found that teachers who scored low:on 

Scale tended to be predisposed to accepting educational inno- 

indicated open-mindedness. In a study of the 

Extension staff members toward

7 conicuded that the Rokeach Dogmatism Scale was

- ■ I Brunner and White( 1356) also recog- 
nised” this duali^ of function in the analysis of the motivations served by

3 ibid.Rokeach, M., op. cit. p. 68. g p

Dif-seitaticn. University of Chicago, L-36.
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effective in measuring predisposition toward change, but could not adequately

Carlson

threatened a

1

2

There is, of course, 

he will automatically accept all change, 

method to be used in his laboratory.
change, 

he will accept individualised learning as a 

the barriers to the adoption of innovations when they 

When

Carlson, R., Adoption of Educational Innovations. Eugene: University of 
Oregon, 1965.
Roke^’.ch, M., op. cit. p. 347.

assess specific attitudes toward change. He indicated that white attitudes toward 

change in general vary among persons, a more important factor is an individual's 

attitude toward specific changes. People usually react in different ways to dif

ferent changes rather than automatically rejecting or accepting ail changes. They 

discriminate between ideas they consider 'good' or 'bad' and react in terms of 

their perceptions and the relative importance they attach to the 'goodness' or 

'badness' of each change. Thus Apel's study supported the theories that a 

single measure of personality is less adequate than an individual's perception 

of the effect of specific changes in the prediction of his attitudes toward change.

no assurance that, although a teacher is predisposed toward

or more specifically, that

reported on

teacher's competence in an established area of self- esteem, 

programmed instruction was introduced in a school system, students were better 

able to progress at individual rates, but teachers were then unable to 'perform' 

and resisted the need to re-orient the teacher's role. This entirely supported 

Rokeach's contention of 'cognitive defenses against anxiety.

Consideration of these factors indicates that although it may be found 

that teachers are inclined to change, if that change is to be brought about in 

certain areas, there must be adequate preparation and motivation for the changes 

to actually be brought about. The disposition itself is not enough.
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ATTITUDE TESTING

As noted previously, attitudes have a very significant role to play in the pre*

orientation to change and innovation amongst teachers and non-teachers.

must be developed for specific groups in specific situations, and that results can

be applied only in general terms, to g'oiips, and not to specific individuals.

4.

reliability and validation studies precluded cultural biases as far as possible.

The concept of the ability of attitudes to predict action is in its infancy in 

the field of psychological testing. It must be recognised that such test instruments

1.
2.
3.

It has been noted 

differently if it is one in which there is self interest (ego involvement) thaj he 

will to a statement which does not stir personal involvement. Changes were 

of necessity made in the test instrument to ensure that cultural differences did 

not preclude personal involvement and to ensure that the involvement was not 

so influenced by custom and tradition as to create an erroneous measure. The

educators.    . .
Rokeach, Milton op. cit.
Sheriff C. and M?’sherif, ^tltude. Egc Involvemsnt and Change. New York:

Wiley end Sons, 1967
ibid., p. 137.

diction of a person's behaviour. The belief has been affirmed by a number of 

researchers including Rockeach\ Halloren^, Sheriff, and others. It was assumed 

that the Dogmatism Scale developed in the U.S. by Rokeach, and used successfully 

there and in the U. K. could, with modifications, be used in Kenya to measure

CONCLUSION
In summary, educational economists insist that education, and technical 

education in particular, must be made more economical. Many new technologies 

of learning, including programmed and individualised instruction, have proven 

successful in experiments conducted in a number of countries and especially 

successful in skill training. Essential, however, to any implimentation of such a 

technology is the need to consider attitudes to change and innovation amongst

1^ that an individual will react to an attitude statement
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CHAPTER THREE

DEVELOPMENT AND IMPLEMENTATION OF THE STUDY

also the methodology of the research In detail.

DEVELOPMENT OF THE INDIVIDUALISED

INSTRUCTION MODULES

scene.

1.

2.

Selection of the Modules

The individualised instruction modules used in this research project

This chapter includes a detailed description of the development of the 

individualised instruction modules and their costing as well as a detailed

following.

Not ail material in the Scheme of Work,

were sejecteo elements of a set of modules developed, tested, and produced by 

the University of Oregon. Request for permission and the authority to use 

the modules is shown in Appendix A. The style of the programmed instruction 

was Adjunct Programming using available teaching text books, resource 

materials, worksheets, detailed explicit behavioural objectives, and' pretests

individualised modules for two reasons:

Some of the material can be more readily dealt with using traditional 

techniques. Safety in the workshop is an example.

Some material would require an amount of development time not 

available at present. An example of this is the course work pertaining 

to compression ignition engines.

and posttests.

Thirty two modules were selected and extensively modified to conform 

to the EACE Automotive Technology Course, Part C, for use at the Form Four 

level. References and language were also modified to suit the Kenyan educational 

A list of the modules developed for this research is given in Table 1, 

The Scheme of Work, Part C is shown in Appendix 8.

Part C was developed into

description of the development and test of the attitudinal study. It includes
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TABLE 1

LIST OF INDIVIDUALISED INSTRUCTION MODULES

AUTOMOTIVE TECHNOLOGY COURSE

PART C, FORM FOUR

17. Removing and Installing Carburetors.Engine Overhaul Pretest.1.

18. Carburetor Overhauling.Engine Disassembly.2.
19. Automotive Bearings.Engine Valves.3.

20. Gear Box, Gear Ratios, and Torques.4.
21. Gear Identification.5.
22. Differential Carrier Assembly.6.

7.
Engine Bearings.8.

25. Steering Linkage.Engine Lubricating System.9.

26. Steering Gears.10. Lubricantsand Fluids.

27. The Brake System.11. Engine Reassembly.

28. Brake System Repair.12. Engine Cooling System.

29. Brake Cylinders.13. Distributor.
30. Fuel and Vacuum Pumps.14. Primary Ignition Circuits.

31. Servicing Automotive Batteries.

Camshaft, Timing Gears and 
Valve Lifters. 

Engine Crankshaft.

15. Secondary Ignition System.

16. Chokes Sen/ice and Adjustment. 32. Lighting and Accessory Circuits.

Pistons, Rodsand Rings.

Engine Cylinder Block Service. 23. Clutch Service.

24. Clutches.
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Composition of the Module

designed to include the following:Each module was

A title page with a general statement of the purpose of the module.1.

A list of the specific performance objectives the majority of which involve2.

'hands > on' practical experience in the motor vehicle workshop.

3.

4.

include:

a.

b.

c.

d.

5.

6.

to

test.

A reference to the Scheme of Work for the Automotive Technology Course, 

Part C, Form Four, including the relevant paragraph and subparagraph.

Learning activities matched to each of the performance objectives which

These posttests serve as

EACE examination.

in fifteen of the thirty two modules the practical expertise demanded 

dictated that the pre and posttest be a practical asse>sment of the work of the 

student by the teacher and not, as in the others, an objective type of written

Each specific performance objective restated.

A chart of activities, predominantly reading, but also including films, 

film, strips, student - teacher conferences, and other related material. 

A statement of purpose for each of the listed activities in b.

A worksheet detailing precisely what is to be done by the student, 

and including in most cases a chart to be completed by the student 

and approved by the teacher before work is continued.

A pretest to be undertaken before the work of the module is begun. Good 

results from the pretest may preclude the student from-having to complete 

the module, at the discretion of the teacher. In such a case he would 

continue with another module assigned by the teacher according to his 

recognition of the needs of the student and availability of equipment. 

A posttest with answer sheet which should be completed by the student 

the satisfaction of the teacher before the next module is attempted, 

excellent review material to be used before the
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Permission to reproduceA sample module is included in Appendix C.

Auto Service and Repair, is found in Appendix D.sections from Stocked M.

Pretesting of Modules

Sixteen of the thirty two modules were extensively modified and developed

for use in the technical secondary schools during the school years 1975 and 1976

velopment of further modules to complete the entire syllabus at the Form Four

A number of observations were made during the development stage;level.

Technical school libraries were not well enough supplied with books relevant1.

To enable the individualisedto the Automotive Technology programme.

instruction modules to be used It was imperative to add a substantial package

of supplementary reading material to almost every package.

2,

Of the 31 recommended texts

were found

Both these text books were small and dwelt

revision, the Scheme of Work and the text books had become somewhat

The book by Stockel was selected for attachment materialincompatible.

because it was fundamentally very practical.

1

2

Most of the schools offering the Automotive Technology programme were 

not well supplied with reference booksL

2 
and reference books, only two recommended texts books'^

A list of recommended books can be found in the Scheme of Work, Basic 
Engineering Course, Automotive, 1976, pp. 26.ff.
These have been noted in Chapter One, p. 2 of

Work was directed to a considerable amount of practical exercise. Since the

as part of the Proposal for this research project, and as prototypes for the de-

with regularity in the schools.

more on theory and principles of operation while the revised Scheme of
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3.

local automotive shop for demonstration, procure the items if the

training colleges for demonstrations

One school, the Rift Valley Technical School did makeperience.

such a trip to the K.T.T.C in June, 1977. The students, through the

questionnaires they were asked to complete, complained frequently of

the lack of tools and equipment, but it was noticed by a few .teachers

that at least the students did come to recognise the need and purpose

for items they might not otherwise have heard of.

None of the specialist teachers had had any knowledge or experience4.

and give considerable guidance in the use of the materials. A con*

siderable amount of time was given by the writer to familiarise teachers

5.

experimental group

The exercises involving such missing pieces of equipment were never

theless left in the materials with the suggestion to specialist teachers

with the procedures. ****
Timetables in all the schools concerned were designed to. offer 14

"^^ods of practical work and 3 periods of theory each week. During 

the three periods of theory, other students were scheduled into the 

fact which made it impossible for students in the

budget should allow it, or arrange a field trip to one of the teacher 

and perhaps 'hands * on* ex*

that they should borrow the equipment for demonstration, visit a

None of the motor vehicle workshops was equipped with all the equip* 

ment required to complete all the modules and thereby the prescribed 

course of study. Most of them lacked a number of tools and testers.

of programmed learning or individualised instruction. The entire 

concept of such learning was foreign to them, and the layout of the 

motor vehicle shops was not especially conducive to the method of 

individualised instiuction. It was crucial to train the teachers involved

worl'shop areas, a

to work at troir own pace, and necessitated them
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being included in the traditional theory periods. Nevertheless, the

members of the experimental group were able to take their materials

to their hostels in the evenings in preparation for the practical work

of the following day, and they were able to cover more practical

work than the control group.

6. There was a problem identified early in the development of the

modules of deterioration of the handouts due to the dirt and oil of

the workshops. A number of modules had to be supplied to account

In one instance, a module was coveredfor attrition of this nature.

with thin plastic by hand as a sample. The procedure proved too

7.

Course included more material and at a greater depth than did the

8.

and distributed.

pursued.

The revised (1976) Scheme of Work for the Automotive Technology

previous scheme of work. This, along with the increased time required 

for the phase tests from the Inspectorate and the time required for 

revision in October prevented students from .covering all the material. 

Teachers had to be selective about the material they considered to

be a priority. Given the present circumstances there is not enough 

time in the 13 periods per week, less the time for the items noted 

above, to complete the 32 modules. Over a period of usage, fami

liarity with the modules, modification of the timetable, and redesign 

of the workshop layout may allow for the conr>pletion of all modules. 

The experimental materials required the students to make regular 

use of the specifications for most of the r«qulpment. In a large number 

of cases these were not available. Some were located by the writer

time consuming and burdensome to do by hand with the other 

additional duties brought about by the experiment and was not



the referenced text, Stockel, M. W., Auto Service and Repair. Ulionois: Good

heart - Wilcox, 1975, were purchased in mid 1977 and donated to the five schools

involved.

EXPERIMENTAL AND CONTROL GROUPS

The method effectiveness of the

experimental materials was that of an experimental group and a control group

both of whom had all other factors in common except for the one under con-

For the experimental group, three to eight students were selectedsideration.

from each of the five schools participating. Care was taken to ensure that a cross-

The only criterion used was that participants be from all achievementteachers.

levels. These students and only these students used the experimental materials

control group.

control group:

1. The Motor Vehicle grades in Form Three were used to match the control

section of high, mediocre, and low achievers was selected.

The students for the experimental group were selected by the classroom

The costs of development of the individualised instruction materials is given 

in Appendix. E

An equal number of students was selected from each school as an experimental 

The following factors were considered in the selection of the

tie scores.

The students in the control group were carefu!! selected by means of a personal 

conference with the Motor Vehicle teachers in March, 1977, before any particular 

differences in achievement had manifested themselves.

66
To assist in the effectiveness of the experimental materials, five copies of

to the experimental group.

2. The mechanical aptitude as shown in tha practical grades from phase 

tests in Form Three of the control grouo as compared to the experimental 

group, were used where the matching in 1 was not clear or there were

used to statistically evaluate the
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The Form Three grades in the Motor Vehicle course for both the expert

Starehe Boys Centre, the term one grades in Form Four have been used because

Form Three grades were not available. There was a shortage of a teacher during

the latter part of the year.

A statistical analysis of the grades establishing the control group gives

PROCEDURE FOR THE INDIVIDUALISED INSTRUCTION STUDY

Following the modification and production of the individualised instruction

modules, the dissemination of the modules to the schools was conducted con

tinuously, but in two phases; the test phase during the latter months of 1976,

and the experimental phase during the twelve months of 1977.

Personal visits were made to each of the five schools where the materials

Sample

of the progress.

cation was with the Technical Director.

In one of the schools, on each viat the Headmaster called in the teacher

concerned and discussed the progress with him and the researcher.

The following is a resume of the progress of the experiment.

were to be tested and interviews conducted with the Headmasters.

modules were presented and the purposes of the experiment were outlined. In 

every subsequent visit to the schools, the Headmasters were visited and informed 

The exception was at Starehe Boys Centre where this communi-

a correlation (rvw) of -+O-7 which is much beyond significance at the 1% con- 

fidence level for a sample of 29.

mental and control groups are given in Table 2. It is noted that in the case of
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TABLE 2

FORM THREE AUTOMOTIVE GRADES USED IN THE SELECTION OF

EXPERIMENTAL AND CONTROL GROUPS

SCHOOL EXPERIMENTAL GRADE CONTROL GRADE

KABETE

KISUMU

MACHAKOS

RVTS

STAREHE*

*

E27
E28
E29

E19 E20 E21 E22 E23 E24 E25 E26

E13 E14 E15 E16 E17 E13

El E2 E3 E4 E5 E6

646964

6050 58 73 6082 76 32

84 86 64 76 7690

50 56 29 18 35

816838537472

C7 C8 C9 C11 C12

C27C28C29

C19 C20 C21 C22 C23 C24 C25 C26

C13 C14 C15 C16 C17 C18

Cl C2 C3 C4 C5 C6

60 50 60 73 60 81 76 34

666960

82 90 64 7676 90

50 55 2917 37

876541537472

E7 E8 E9 Ell E12

First term Form Four grades were used for Starehe because Form Three 
grades were not available. There was no teacher in the latter part of the year
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Permission from the Chief Inspector of Schools

Permission to conduct a research project involving curriculum and

method in the technical secondary schools was obtained from the Chief

is included in

Kabete Technical School

In a visit to Kabete Technical School in March 1976, permission was

consideration.

were made in October and November, 1976 to discuss changes to the materials.

individualised instruction.

fidence.

1978.

delivered to the school along with a guide for the

On a visit to the school on 27 January, two boys

granted by the Headmaster to use the motor vehicle shop there for such research.

Three modules were left with Mr. H. Ngang'a, Head of Department, for his

Inspector of Schools, then Mr. A. Getao. A copy of the request and permission 

Appendix F.

On 18 January, 1977, three copies each of a set of 24 modules was 

implementation of

on numerous occasions in September, October, and November, 1977.

Continuous assessment grades and comments of students in response to ques

tionnaires were gathered and observations made on students using the expert- .

were observed using the Engine Disassembly module. It was agreed that for the 

first few attempts at this method of learning students might more profitably 

work in pairs to enable them ^to adapt and to give them some additional con-

mental material.

The teacher was cooperative and in general convinced of the value 

of individualised instruction, but he was limited in the attention he was able to 

give to the testing programme because of work load. The second motor vehicle 

teacher completed his contract in April, 1977 and was not replaced until early

In July an additional thirteen modules were submitted. Visits

Further visits were made to the school on 24 March. 4 May, and
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Machakos Technical School

for introduction to the experimental test. A number of suggestions for improve

ment were made by the instructors, some of which were:

1. More drawing of diagrams such as required by the EACE exami

nations.

The word tappets should be used in lieu of valve lifters which is not2.

a familiar term here.

Pictures on the information sheets should be made clearer.3.

Machakos Technical School was first visited on 14 September, 1976, 

at which time the Headmaster offered to assist in the experiment with individua

lised instruction and the two motor vehicle teachers (the Head of Department 

included) were quite enthusiastic. Thirteen modules were left for testing. Two 

further modules were left for development on a visit in October, 1976.

On 13 January, 1977, two complete sets of 24 modules were left

A visit was made on 9 February, 1977, and again on 9 March when the 

experimental and control groups were fixed. Further visits were made in May, 

June, September, October, and November. Continuous assessment grades were 

received, and students involved in the experimental group were asked to complete 

a questionnaire. The Department Head was transferred to Nyeri at the end of 

term two, but his successor carried on the testily programme for the third term.

Thika Technical School

Thika Technical School was visited on 23 September, 1976, at which 

time the Headmaster was enthusiastic about the experimental materials. The 

Head of Department and the other automotive instructor agreed to try out 

the new materials. Thirteen modules were left for their ■ examination and ex

perimentation. Further visits in October, 1976, and January, 1977, indicated 

that the Head of Department had no intention of using the experimental 

material, notwithstanding the interest of the other teacher and the Headmaster.

The expe* imontal programme at this school was discontinued.
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Mombasa Polytechnic

A visit was made to the Mombasa Polytechnic on 19 October, 1976

at which time the Principal and Deputy Principal gave their permission for the

automotive technology teacher to use the experimental materials. However,

materials of his own, and felt it would be difficult to test two types of materials

at the same time.

Awere made to

number of problems were 

materials, for example:

For this reason, and partly because the distance from- Nairobi to 

Mombasa almost precluded the requisite number of visits for such an experi

ment, the Mombasa Polytechnic was not included in the study.

Nyeri Technical School

A visit was made to the new Nyeri Technical School on 18 November, 

1976. Both the Headmaster and the Department Head for Automotive Tech

nology were interested in the study, but would not be teaching Form Four 

students until January, 1978. The school was not included in the study.

Rift Valley Technical School

On 11 January, 1977, a visit was made to the Rift Valley Technical 

School to seek its participation in the study. The Headmaster, the Deputy 

Headmaster, the Head of Department, and the other automotive teacher were 

enthusiastic. In addition to the one module sent previously by post, thirteen 

modules, three copies of each, were left as well as the directions for the imple

mentation ef individualised instruction.

An experimental group of eight students was selected immediately 

and the modules were tested by both teachers quite comprehensively. Visits 

the school in March, May, September, and November, 1977.

identified in the implementation of the experimental

the teacher had just completed the development of some new curriculum
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1.

2.

3.

4.

interests and problems.

The writerselected for the experimental group.

two Saturday morning visits to the school, 

offered and a considerable amount of

posttests.

More sketching should be required to acquaint the students with 

the requirements of the EACE examinations.

An arrangement was made in June, 1977, to have the teacher and his 

38 Form Four students visit the automotive workshops at the K.T.T.C. to fami

liarise themselves v/ith the equipment lacking in their own workshops.

There was an obvious enthusiasm: on the part of both teachers and 

students for the experimental materials. On two occasions the eight experimental 

students met with the writer on Saturday morning visits to the school to discuss

The school had no ridge reamer, radiator pressure tester, plastigage, 

condenser tester, ignition oscilloscope, ring expander, ring groove 

cutting tool, valve guide knurling tool, and the valve grinding machine 

was unserviceable.

The modules became dirty and illegible too quickly.

Questions from previous examinations should be included in the

Kisumu Technical School
Kisumu Technical School was visited on 9 October, 1976, at which 

time three modules were left. The Headmaster, Head of Department and one 

automotive technology teacher were quite interested in the study.

Further modules were posted on 3 January, 1977, and a visit was 

made on 10 January, 1977. Visits were also made on 12 February, 7 May, 

25 June, in September and in November.

Six students were 

met with them for discussions on 

A number of helpful suggestions were 

enthusiasm was shown for the method of instruction.
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Sagana Technical School

In response to a recommendation from, the Technical Section of the 

Inspectorate, a visit was made to Sagana Technical School to enlist interest 

for the testing of the experimental materials. The Headmaster and two of his 

automotive teachers were interested and encouraging, but had only themselves 

developed similar materials that were in the midst of being tested. The suggestion 

was offered by the teachers that the reading associated with the individualised 

instruction modules was too deep for students at the Form Four level.

part of the year.

a lack of experience on

and hardworking.
The assignment of a practice teacher from the Kenya Polytechnic 

during the iact half of the first term of 1977 and the assignment of an untrained 

teacher but skilled craftsman from Uganda in the final term of 1977 was of con

siderable assistance to the project.

Starehe Boys Centre

Starehe Boys Centre was visited on 9.November, 1976, at which time 

the Principal, the Technical Director, and the one automotive technology 

teacher agreed to use the materials as part of the study. The teacher was un

trained and felt that the materials may give him some assistance in his teaching.

On 14 January, 1977,two complete sets of fourteen modules were 

deliveredto the Centre, and a considerable amount of time, extending over several 

visits was taken to familiarise the teacher with the materials and their application. 

Visits were also made to the workshop on 25 January, 12 February, 4 March, 

and in May, June, September, October, and November. Three students, out of 

a class of eleven, were selected to use the experimental materials.

Progress of the experiment was difficult because of the lack of learning 

the students had had inForm Three when they had been without a teacher for

There was also a serious lack of equipment and tools as well as 

the part of the teacher although he was most cooperative
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seven teachers.

NON STATISTICAL STUDIES

in Chapter Four.

DEVELOPMENT OF THE ATTITUDE TEST INSTRUMENT

1

Theory of the instrument
Ths primary purpose of the test was to measure group differences 

in openess cr dosedness of belief systems, in general authoritarianism, and in 

resistance tr* innovation.

The basic test used

Rokeach, M., op. cit. P- 73.

Questionnaire for Participating Students

At the conclusion of the 12 month test of the individualised instruc

tional materials, a questionnaire was given to all students of the experimental 

groups. Appendix G is a sample questionnaire for users of the individualised 

instruction modules. A compilation of the answers and discussion is included

in the research was the Rokeach Dogmatism Scale'*

DEPLOYMENT OF MODULES

In the final analysis, testing of the experimental individualised in

structional materials was conducted over a twelve month period from January, 

1977 to December, 1977, at five secondary schools involving 29 students and 

Complete records were kept of their continuous assessment, 

their personal subjective responses to the materials, their EACE examination 

results, and the teacher subjective responses to the method of teaching. The 

findings and assessment of findings are contained in Chapter Four.

Questionnaire for Participating Teachers

Also at the con*^lusion of the 12 month study of the individualised 

instruction modules, a questionnaire was given to all participating teachers. The 

findings from that questionaire and a discussion are found in Chapter Four and 

a copy of the questionnaire is found in Appendix H.
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The

to

formal and structural characteristics of all positions.

1
2
3 
4

—1: I disagree a little.
~2; I disagree on the whole.
—3: I disagree very much.

Rokeach, M. op.cit. p.72, 
ibid.
ibid, p.359.
ibid. p.72.

extensively modified to deal particularly with cultural determinants.

Dogmatism Scale consists of 'statements that express ideas familiar to the average 

person in his everyday life. Above all, each statement in the scale had to be 

designed to transcend specific ideological positions in order to penetrate to the 

Persons adhereing dog

matically to an ideology. Capitalism or Communism, Catholicism or anti

Catholicism, notwithstanding their diverse viewpoints, should all stand at one 

end of the scale, in a direction opposite to those having equally diverse yet un- 

dogmatic viewpoints.^

Instructions

The Dogmatism Scale, and the test used in this research were preceded by 

instructions which were the same as those used with the California F Scale (one 

of the earliest authoritarian personality tests - 1950),'’ viz.

The following is a study of what the general public thinks and feels about 
a number of important social and personal questions. The best answer to each 
statement following is your personal opinion. We have tried to cover many dif
ferent and opposing points of view: you may find yourself agreeing strongly 
with some of the statements, disagreeing just as strongly with others, and perhaps 
uncertain about others. Whether you agree or disagree with any statement, you 
can be sure many people feel the same as you do.

Mark each statement in the space at the left according to how much you 
agree or disagree with it. Please mark every one. Write the following numbers 
depending on how you feel about it.

+1: I agree a little.
+2: I agree on the whole.
+3: I agree very much.
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The Original Rokeach Scale, before modification.

Appendix ).

1
2 
3

Reliability

Reliability of the attitude test was established by creating a second 

set of questions, equal in meaning but different in wording, randomly inter

spersing these throughout the original set of questions, and conducting a cor

relation study on each pair as a split half test. The results of the test and deve

lopment of the attitude instrument are given in Chapter Four,

Reactive Effect
Fishbein described the reactive effect amongst persons participating 

in any research programme? ^Subjects may form beliefs about the purpose 

Fishbein, op. cit. p. 99- 
Reference p. 36 of this report.
Fishbein, op. cit. p. 117.

rejected.

Questions Outside the Belief System

Fishbein noted that the method used in attitude testing 'should 

permit any belief in the hierarchy to be elicited, and it should not elicit beliefs 

that are not part of the person's belief system.'^ To avoid this possibility, 

each question was discussed with a number of professional persons and with 

students who had completed the test. Questions that appeared to be outside the 

normal belief system of Kenyan youth were deleted. This purging included 

items identified as ambiguous according to Likert.

Discrimination

Discrimination of the test was conducted by considering the results 

of each question individually across a group of respondents (for example, 

thirty answers to question one) with respect to the mean and the variance. 

Questions which did not exhibit a moderate degree of discrimination were

is shown in
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of the experiment or about the experimenter's expectations; their responses 

may then be in part a function of these beliefs rather than of the manipulation 

itself.'^ Although Fishbein concluded that there was nothing that could be done 

about the phenomenon^ the title in this case was changed from the Dogmatism 

Scale to the General Opinion Survey to avoid suggesting the purpose of the 

test to the subjects. Further, the reversal of favourable and unfavourable ques

tions, approximately 50% of the time, had partially as its object the concealment 

of the purpose of the test.

Evaluation Apprehension

'Rosenburg, (1956) has argued that subjects that formed such beliefs,' 

(that their emotional stability or other factors are being assessed) 'will try to 

behave in the experiment in a manner they think will win the experimenter's 

approval. He called this phenomenon 'Evaluation Apprehension'. In an 

effort to reduce this effect, the words were added to the preamble to the test, 

'Give your own opinion, not what you think the author wants.'

Selection of Questions

Although the basic questions were taken from .the Rokeach Dogmatism 

Scale, a number of additional questions were selected from the California F 

Test and the Gough - Sanford Rigidity Test.^ The California F Test is shown in 

Appendix J and the Gough - Sanford Rigidity Test is shown in Appendix K. 

Some further questions were compiled from questions that had been used in 
a study of young people in the secondary schools of Kenya and Tanzania.®

After the larger test of 78 questions was analysed with respect to 

reliability, validity, and discrimination, the test was reduced to a set of forty 

questions which in turn was used in comparative studies of groups from the 

K.T.T.C., the K.S.T.C, the Kenya Polytechnic, the University of Nairobi, and 

the technical secondary schools, both academic and technical teachers.

Fishbein, op. cit. p. 117.
ibid.
ibid. .
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1.

2.

3.

ANALYSIS OF QUESTIONS

A critical analysis of individual questions in the attitude test instrument 

took place over a period of 18 months; from August 1976, until February, 1978, 

when the final forty question test instrument was devised.

1.
2,
3,

4.

Validation

Validation studies were conducted using both peer groups of students and 

teachers to identify subjects who were considered to be most oriented to change 

and innovation. A more complete discussion is given in the Procedure for the 

Development and Test of the Attitude Instrument later In this chapter.

Modification of Questions
Questions that did not meet with the above three criteria were anaiysed for 

English usage, English construction, cultural biases, and unclarities. The following 

persons, or groups of persons were enlisted on different occasions to critically 

examine each questicn:
An Education Officer (Technical) from the Ministry of Education.

A Kenyan medical doctor.
A teacher of Psychology of Education at the University of Nairobi.

Selected students in training at the KTTC.

Evaluation of Questions
Questions in the test instrument were either modified or deleted for one or 

more of several reasons:
On a correlation test the item and its matching item scored lower than 0.30 

indicating that the item was not reliable. (0.30 represents the five percent 

signicance level for a number of items between 30 and 45.)

The item: did not show sufficient discrimination to make its inclusion effec

tive. (An arbitrary minimum variance of 1,1 on a scale of 6 was used.) 

On a validity test, the item scored lower than a 0.30 correlation using 

numerical values above and below the mean compared with persons chosen 

as closed-minded or open-minded.
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1.

2.

3.

4.

5.

6.

7.

Test^ and the Gough - 

with items leads to a high score, 

dogmatism scale, 

to always answer in a 

hal f the questions were 

n/Ve have been generally

on a

Response Set
The original tests; the Rokeach Dogmatism Scale, the California F 

Sanford Rigidity Test are all designed such that agreement 

t, which in turn establishes a position

Due to concern for -Response Set' (the tendency for persons 

positive direction, or always answer in a negative direction) 

inverted. With respect to this approach, Rokeach wrote, 

unsuccessful in our attempt to construct statements

Guidelines for item modification

Questions were analysed and modified according to a number of 

different criteria, the most notable of which were as follows-

Items that referred to American or European political or economic 

situations were revised to refer to Kenyan equivalents, or omitted. 

Questions that had over-riding local connotations were rejected. This 

included questions that implied a certain respect for authority which 

would elicit a different answer than anticipated by the author.

Religious questions that frequently had difficult and subtle meanings 

were rejected.

Questions with double negatives were deleted.

Questions which put forward two ideas, either ore of which may 

require an opposite answer were deleted. An example of this i^ I 

never buy newspapers which are just propaganda,'

Questions that contained colloquial expressions that are not commonly 

used in the conversation of the respondents were deleted. An example 

of this is, 'Most people don't give a damn for others.

Questions that appeared to be outside the belief system of the respon

dents were deleted. An example of this is,'Most people are failures and 

it is the system that is responsible for this.'
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Test Scoring

The sum of the scores from, the

forty questions, as with Rokeach, represents the score of the respondent.

PROCEDURE FOR THE DEVELOPMENT AND TEST

OF THE ATTITUDE INSTRUMENT

The Original Draft

at the K.T.T.C. in September, 1976.

This same test was given two months later to the

provide documentation for a reliability study shown in Appendix N At this

stage of development it was considered unnecessary to submit the results for

computer analysis. An estimated assessment was used.

except for a few obviously necessary modifications. It was tested 

on a group of 17 students in the Industrial Education Teacher Training Course

1
2

Rokeach, M., op. cit. p. 405. 
ibid. p. 73.

The attitude test instrument underwent a number of tests, revisions 

and retests in the course of its development. A brief description of this process 

follows.

In the final scoring of the attitude tests it is first necessary to negate 

those questions which have been inverted.

This first draft of the General Opinion 

Survey is shown in Appendix .L and a discrimination study made on it is shown 

in Appendix M

worded in the opposite direction.'^

The original instrument was almost identical to that given by Rokeach 

in his book

same group to

The attempt in this thesis to construct 

statements worded in the opposite direction created a number of problems, some 

of which are dealt with under item-modification.
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The First Revision

The originalGeneral Opinion Survey was revised using the comments 

given by the student respondents of that instrument, the advice of a professional 

person (in this case a Kenyan medical doctor) , and an education officer to 

identify English language usage that was unfamiliar and ideas that may have 

been outside the belief system of the respondents. At this time, also, in order 

to eliminate the phenomenon of Response Set, and to use the sptit*half method 

of reliability study, one half the questions were inverted to ths negative, and 

a second set of questions using different words but similar meaning was created 

and interspersed with the original 55 questions (reduced from sixty six). 

Because of the length (now 110 questions) the test was divided into three tests 

which are shown in Appendix O.

This revised thtree part questionnaire was given to a group of 12 students 

(of which none were from the original group of 17) in the Industrial Education 

Teacher Training Course at the K.T.T.C. The questionnaire was examined for 

reliability.

While it was recognised that four persons completing each section of 

the questionnaire was far from adequate for statistical analysis, it was sufficient 

to identify difficulties in meaning through discussions with the students, and 

to permit changes and eliminations where necessary. No attempt was made at 

this stage to assess validity. A non-statistical assessment of the three part test 

is shown in Appendix P.

The Second Revision

A third attitude questionnaire was devised from the 110 questions 

consisting of 78 questions (39 questions with a second set of 39 questions equal 

in meaning for the split half study). This questionnaire was given to 35 students 

completing the one year Technical Teacher Training Course at the Kenya Poly

technic A copy of this revision of the General Opinion Survey is found in 

Appendix Q.
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A reliability study was conducted of the resultsReliability study.

of this third questionnaire by calculating the correlations between equivalent

The University of Nairobi ICL computer with

The validation study was an attempt to identifyValidation Study.

a

At the completion of the

(Names were not

be bound by tradition.

Respondents

questionnaire, tlie one person within the group each one felt to be the most apt

to fit that requirement.

A sVv'dy was made of the total scores of the respondents in each

General Opinion Su)*vey,

These numbers were displayed prominently on the desks

subgroup of the larger group considered by peers to be open-minded and a 

subgroup considered by peers to be closed-minded.

each student in the group was given a number from

was told in general the purpose of the questionnaire.

purpose might be to assist in the selection of persons who would become good 

teachers, and to perhaps even determine from amongst practising teachers those 

who would become good teacher trainers. One of the fundamental characteristics 

of a teacher trainer in particular, is that he be open-minded to new ideas, ready 

That

Secondly, respondents were asked to indicate which one person 

in the group might be most apt to fit the opposite description, that of non- in

novativeness and non-creativity.

questions on the split half design.

the ICL XDS3 Correlation and Regression Package was used.

one to thirty three.

and they were written on the cover page of the questionnaire.

used in order to guard anonymity and to thereby elicit more realistic answers.)

Respondents were then asked to turn the questionnaire over and

• indicate the answers to two questions presented by the examiner. The group

it was suggested that the

of the two groups, comparing the difference between means of the two grov.os

to try out innovative and new ideas, and not

person need not necessarily be a strong leader. The characteristics of innovative

ness and creativity, in this case, were considered most important.

were then asked to identify and to indicate by number on the reverse side of the
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The Third Revision

+0.30 is the critical value at the statistical 5% level of significance.

analysed on the University of Nairobi ICL computer using the ICL statistical

to avoid asking students to report negatively on their fellows.

A further study was made using the teachers as judges, and in this case

selections were requested from both the innovative and non-innovative respon

dents. The questionnaire completed by the teachers to make this selection is

Prewitt, K. op. cit.1

Validation study

technic, a validation study was conducted using the peer group as judges to 

identify open minded persons. In this case, the peers were asked to select only(
the innovative and creative persons, and not the negative of those characteristics

at the K.T.T.C. in February, 1978.

Reliability study. The results of this study were similarly statistically

Test, shown in Appendix K and questions from a survey conducted by Kenneth 

Prewitt on socialisation in the schools in Kenya and Tanzania. 1 These questions

XDS3 Correlation and Regression package for reliability.

As in the case of the study at the Kenya Poly*

To supplement the remaining questions, further questions were selected 

from the California F Test, shown in Appendix J, the Gough Sanford Rigidity

were also reworded and half of them inverted to the negative to conform to the 

split half format. This fourth version, shown in Appendix R,was subsequently 

given to thirty six members of a class in Business Education Teacher Training

The General Opinion Survey was revised again, deleting some of the 

questions which had a reliability coefficient (correlation) lower than +0.30 

and modifying others which appeared close to the acceptable limit. It should 

be noted that for 30 to 45 degrees of freedom approximately, the value of r «



84

to substantiate that the instrument did^ infact.for homogeneity of variance

identify high and low innovative groups.

Because of the writer's intimate knowledge of this group of respon

dents from the K.T.T.C. in February, 1978, it was possible to have very detailed

discussions on conflicting answers from the split-half study. The feedback from

this detailed analysis was most significant in the selection of those questions

The number of questions was reduced from 78 to

40.
The time taken to reply to

78 questions is too great.

analyses, interpretations, and comparisons found in Chapter Four.

The Fourth Revision

The fourth and final revision of the attitude test instrument was used

for the attitude studies related to hypothesis number two. This final Ques-

Using this version of the General Opinion

1.

2.

3.

1
2 
3

end of the long test.

In order to use consistent data, the scoring on the specific 40 questions

The Kenya Polytechnic, 10.7.78 - 23 graduating teacher trainees from 

the one year Technical Teacher Training Course.

K.S.T.C. on 28.7.78 - 43 final year teacher trainees of the three year

shown in Appendix S.. Validation was confirmed using the statistical t test 
1

tionnaire is found in Appendix T.

Survey, the following studies were conducted:

K.T.T.C. on 8.2.78 - 36 second year Business Education Teacher 

trainees.^

Chase, C. op. cit., pp. 164 - 165.
Rokeach, M. op. cit., p. 93 and p. 95.
As previously noted, by selecting the data of the 40 questions on the vinal 
test from amongst the data of the 78 question test, statistical comparisons 
are possible with future tests.

was selected from amongst the scoring on the 78 question test, and used for

for the final questionnaire.

It should be noted that Rokeach in his Opinion Studies used 40 questions 

frequently, and in some cases, 32 questions.

40 questions is close to the attention span of the respondents. The time for

There is a notable lack of application toward the
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Science Teachers Training Course.

Kabete Technical School, June, 1978, 30 teachers of both academic4.

and technical subjects.

Machakos Technical School, June, 1978, 30 teachers of both academic5.

and technical subjects.

Rift Valley Technical School, July, 1978,15 teachers of both academic6.

and technical subjects.

Kisumu Technical School, June, 1978, 33 teachers of both technical7.

and academic subjects. .

The results of the development and the application of these tests

are given in Chapter Four.

CONCLUSION

The entire procedure for the study in individualised instruction and

O level

The attitude study was conducted concurrently, and non-statistical

information was gathered continuously until September, 1978.

The attitude instrument was first tested in September, 1976. Four

revisions were subsequently developed, and studies with the final revision took

place betw;een February, 1978, and September, 1978.

Proposal with sample individualised modules was submitted in November, 1975. 

The modules themselves were developed during the twelve months of 1976,

related attitudes extended over a period of thirty two months. The Research

and the study made during the 12 months of 1977. The EACE 

results were available for analysis and hypothesis testing tn April, 1978.
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CHAPTER FOUR

Chapter One. I

STATISTICAL RESULTS AND ASSESSMENT

Individualised Instruction Modules'Completed

A listing of the individualised instruction modules completed over the 12 

month school year of 1977 is shown in Table 3.

examination of Table 3 will reveal a large variation in the number of

for the variations are several and manifest
An

modules completed. The reasons

themselves often only very subtly in discussions with teachers:

1. The modules which relate directly to the phase tests are the most relevant 

from the teachers' and students' points of view, and are usually done 

completely and at an early date. For example, modules 2, 3, 5, 8, 11, 

14 15, 17, 20, 27, show more than 20 completions. Engine Disassembly 

(2), Valves, (3) Engine Reassembly (11> Primary and Secondary 

Ignition (14 and 15), all pertaining to the two phase tests (valves and 

Ignition) are amongst the highest in completion.

2. Modules for which there is little or no equipment or specifications are 

usually omitted. For example, modules 7, 10, 12, 16, 18, 26 and 30 

show less than 2 completions. Most workshops lacked:

(a) Crack detection and cleaning methods (Module 7)

(b) Viscosity meters (Module 10)

(c) Radiator Pressure Testers (Module 12)

DATA ANALYSIS

The entire research project was conducted over a period of thirty four months 

during which time a large amount of both statistical and non- statistical data 

was compiled. This chapter is a presentation of both types of data and an assess

ment with respect to the two hypotheses contained in the proposal and in
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INDIVIDUALISED INSTRUCTION MODULES

COMPLETED IN 12 MONTH STUDY

MODULE

89 35 98 80 143 443TOTAL

1 
6 
6 
2 
4 
4 
1 
3 
3 
0 
6 
0 
3 
6 
6 
0

2 
0 
0 
3 
0 
0 
0 
0 
0 
0 
3 
3 
0 
0 
0 
0

0 
3 
2 
0 
3 
1 
0 
3 
0 
0 
3 
0 
3 
3 
3
0

6 
0 
3 
6 
2 
1 
2 
1 
3 
1 
6 
2 
2 
0 
5 
0

0 
6 
6 
3 
6 
3 
0 
5 
4 
0 
6 
0 
5 
6 
6 
0

5 
0 
2 
5 
0 
0 
1 
0 
0 
0 
6 
5 
5 
0 
1
0

0
6
5
2
5
4 
0
6
3 
0
6 
0
2
6
5 
0

8 
0 
5 
8 
3 
4 
2 
4 
6 
0 
8 
6 
2 
0 
3 
2

2 
8 
7 
5 
8 
8 
0 
8 
6 
0 
8 
0 
6 
8 
8 
0

25 
0 

11 
28 

6 
7 
8 
7 
9 
1

29 
20 
13 
0 

13 
3

4 
0 
1 
6 
1 
2 
3 
2 
0 
0 
6 
4 
4 
0 
4 
1

I
3

29 
26 
12 
26 
20

1
25 
16 
0 

29 
0 

19
29 
28 
0

LU

UJ 
OQ
<

UJ 
X 
UJ cc 
< 
I— 
03

cn 
O
< 
X o 
<

s 
o

>- 
UJ

<
>
I— u.
X

Carburetors
18. Carburetor Overhauling
19. Automotive Bearings
20. Gear Box
21. Gear Identification
22. Differential Carrier Assembly
23. Clutch Service
24. Clutches
25. Steering Linkage
26. Steering Gears
27. Brake System
28. Brake System Repair
29. Brake Cylinders
30. Fuel and Vacuum Pumps
31. Servicing Automotive Batteries
32. Lighting and Accessory Circuits

1. Engine Overhaul Pretest
2. Engine Disassembly
3. Engine Valves
4. Camshaft
5. Engine Crankshaft
6. Pistons, Rods, Rings
7. Engine Cylinder Block Service
8. Engine Bearings
9. Engine Lubricating System

10. Lubricants and Fluids
11. Engine Reassembly
12. Engine Cooling System
13. Distributor
14. Primary Ignition Circuits
15. Secondary Ignition System
16. Chokes: Service and Adjustment
17. Removing and Installing

TABLE 3
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Modules with which the teacher is unfamiliar are usually deferred. These3.

4.

5.

any cost.

part of students.

Examination Results

The results of the E.A.C.E. examinations at the end of 1977 in the Motor

A statement of the null hypothesis is given on p. 91.

(d) operational carburetors with chokes (Modules 6 and 18.

(e) Operational fuel and vacuum pumps (Module 30)

correspond to those listed in 2.

Teachers preferred, in some cases, to teach the material to the class as 

a group in the traditional fashion. This placed a limit on the time available

Vehicle Technology course for the experimental and control groups are shown in 

Tables 4, 5, 6, 7 and 8. A statistical analysis of the null hypothesis is given in 

Appendix U, Calculations for Test of Significance.

Test of the NulI Hypothesis • Theory Grades

The examination scores for both theory and practical studies were tested 

using the difference between means when observations are correlated between

for work on the modules.

When theory periods are designated on the timetable (4 out of 17 during 

the week) a classroom is usually set aside and the workshop is allocated 

to another group. This lack of time in the workshop limits the number 

of modules that can be covered by a student by about 20%.

More familiarity on the part of the teacher with the requirements of the modules, 

refinement of the modules, better shop organisation, and more effective time

tabling would permit more modules to be completed in the time available.

None of these requirements except refinement of modules would involve 

The result would almost certainly be more coverage of the course 

materials by the students, better understanding and greater motivation on the



TABLE 4

E.A.C,E EXAMINATION GRADES - AUTOMOTIVE TECHNOLOGY - EXPERIMENTAL AND CONTROL GROUPS

KABETE TECHNICAL SECONDARY SCHOOL

T

EXPERIMENTAL GROUP CONTROL GROUP THEORY PRACTICAL

6El 4 4 Cl 5

E2 36 C2 8 5

E3 6 C35 9 8

6 6 C4E4 8 6

E5 2 3 C5 6 4

C6E6 3' 5 3 4

• These grades are the stanine grades used by the E ACE assessors. Grade 11s highest and grade 9 is a failure,

.8) 0

practical’THEORY*



TABLE 5

E.A.C.E EXAMINATION GRADES - AUTOMOTIVE TECHNOLOGY - EXPERIMENTAL AND CONTROL GROUPS

KISUMU TECHNICAL SCHOOL

CONTROL GROUP THEORY PRACTICALEXPERIMENTAL GROUP THEORY PRACTICAL

388 6E7 C7

87 3- 5E8 C8

8 67 7ES C9

8 39 6E1O CIO

9 79 C11Ell

7 36 7EI2 C12

'Absent for examination. Grade based on mock examination and comparison with control group partner,

.10 
0

9*



TABLE 6

EAC.E EXAMINATION GRADES - AUTOMOTIVE TECHNOLOGY - EXPERIMENTAL AND CONTROL GROUPS

MACHAKOSTECHNICAL SCHOOL

EXPERIMENTAL GROUP THEORY PRACTICAL CONTROL GROUP THEORY PRACTICAL

E13 6 CIS6 6 5

E14 3 CM3 5 6

E15 C158 7 9 7

EI6 C168 6 9 3

E17 C177 7 8 8

E18 5 3 CIS 3 7

r

2



TABLE 7

E,A.C.E EXAMINATION GRADES - AUTOMOTIVE TEOHNOLOGY - EXPERIMENTAL AND OONTROL GROUPS

RIFT VALLEY TEOHNIOALSOHOOL

THEORY OONTROLGROUPPRACTJCAL THEORY PRAOTIOALEXPERIMENTAL GROUP

8 65 5 019E19
■ 020 9E20 6 74

S021E21 5 41 6
022E22 6 78 5
023E23 663 6
024E24 9 63 6
025E25 3 63 5
026E26 9 69 6

I



TABLE 8

E.A.C.EEXAMINAT10NGRADES-AUTOMOTIVETECHNOLOGY-EXPERIMENTALANDCONTROLGROUPS

STAREHEBOYS CENTRE

EXPERIMENTAL GROUP THEORY PRACTICAL CONTROL GROUP THEORY PRACTICAL

1 6 C27E27 7 7

C28E28 68 3 6

8 78 3 C29E29

I

0 u
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than to chance.

as an

Technology course.

1. Chase, C.I., op. cit., p. 167
2. ibid. p. 172
3. ibid. p. 243

Analysis of Phase Tests
The practical grades dealt with here are calculated using an average of the 

grades on six phase tests extending over a two year period; three in Form Three 

and three in Form Four. Only two of these are in the Automotive skill area, 

in the Electrical and Mechanical skill areas. Any improvement 

Automotive skill grade may well be negated by a change 

reducing the validity of the finalin the grades in 

EACE practical grade

the other four are

or deterioration in the 

the other two areas,

indicator of skill improvement in the Automotive

samples^l The value of't' for grades in the theory examination was calculated 

to be 2.44. The minimum value required for Y at the 5% level of significance 

is 2.048^. Chase states that when 'we have a very good reason to believe that 

our treatment will produce an effect in one direction only; then our conception 

of the world indicates that a one-tailed test is appropriate' in this case, the 

limiting value of 't' at the 5% level of significance is 1.701. In either case, the 

calculated value of 2.44 indicates a rejection of the null hypothesis. It is there

fore accepted that there was a significant improvement in the theory grades of 

the experimental group as compared with those grades of the control group. 

Test of the Null Hypothesis - Practical grades

The value of 't' for grades in the practical examination was calculated to be 

0.95. This was below the minimum value of 't' at the 5% level of significance. 

Therefore, the null hypothesis, in this case, is accepted. There was slight improve

ment in the practical grades of the experimental group, but it cannot be attributed 

with any degree of certainty to the method of individualised instruction any more



1.

15

was low

It is to bea.

b.

c.
whichsituationwere

Assessment of Individualised Instruction Results

These points are noted in assessing tiie objective resuits of the use of the 

individualised instruction modules:

On the average, each student participating in the experiment completed 

individualised instruction modules out of a possible total of 32. This 

considering that the student had available about 612 periods dur- 

of Form Four in which to complete his work. Theing the three terms

low number can be attributed to several factors:-

This was the first attempt at the experimental materials, 

expected that it would take more time than when the material and 

the method is more familiar.

Approximately 110 of those periods were not available to be used 

on the experimental materials. These periods were scheduled for theory 

which had to be taken by all students, including the experimental 

group, and the workshop was scheduled for other students.

Equipment supplies, specifications and related learning materials 

either not available or had to be located, a

95

To correct for this, a comparison was made of the two Automotive phase 

tests between the experimental and control groups. The comparison is shown in 

Appendix V. An analysis comparing the means of these two sets of grades using 

the t test indicates that the experimental group grades are significantly better 

than the control group grades at the 1% confidence level. Hq (Hypothesis number 

one) is therefore rejected for practical grades as well as for theory grades. It 

can therefore be stated that there was a significant improvement in the practical 

work of the experimental group as compared with the control group.
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consumed a considerable amount of time.

phase tests for the Motor Vehicle course were held duringd. The two

fact wliich not only caused the loss of

grade the post and pretests.

moving.

the teacher preferred to teach some sections of thee.

some of the

EACEConsideration of the2.
indicated that there was a significantTheory Section,

The 29 studentsThere wasa.

using the experimental

being studied as to their results, thatmaterials, that they were

highly, and, as a result, they

The fact
/

for the individualised work,

O level examination grades in the Motor

or in general keep the experiment

regular teaching periods, a

several periods for the student, but even a greater loss of time for 

the teacher who was not then able to give the students direction.

they were expected to achieve more

There is no way to measure the effect

improvement

experimental individualised instruction materials. A number of influenc- 

ing factors should be noted:

undoubtedly a Hawthorne Effect.

materials knew they were using special

In some cases

course of study by the traditional group method, thereby repeating 

experimental material and reducing the time available

were highly motivated.

of this phenomenon, and few ways to counteract it.

that the experiment extended over a period of three school terms.

Vehicle course

(at the 5% level of confidence) for those students using the
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during which some of the novelty of the method would be ex-

would undoubtedly serve to reduce that Hawthornehausted.

Other counterbalancing effects are noted.Effect.

teachers using the experimental materialsIn a number of cases.b.

used some materials which they considered to be particularly

On occasion theyrelevant for the teaching of the entire class.

The result was to reduce theallowed entire modules to be used.

althoughin achievement between the two groups.difference

The lackc.

modules

of the students in the experimental group.

d.
The

need to

Such

e.
models or audio capes. Theywall charts, posters.

were.

production andThe development.

the achievement of the experimental group.

improve the learning of all students.

they would be more

the amount of reading to a level below that required by the 

and thereby held down the possible achievement level

line with the requirements of the

include sketching and labelling of certain parts has been 

modification would again increase the possible

probably raising the overall achievement level.

of sufficient reference material in the schools reduced

film strips, 

in fact, omitted from the module to avoid confusion.

use of some of these would

serve again to raise

While they would serve to

effective with those of the experimental

to be more inThe experimental materials need to be revised 

EACE examinations.

noted.

achievement of the students in the experimental group.

There was almost no use of such software material as films, slides.
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3.

The

so

a

group because of their use at the precise moment when problems and 

questions have been presented.

Consideration of the two Automotive phase tests indicated that there 

was a very significant improvement in the practical work of the experi

mental group as compared with that of the control group. A number of 

factors should be noted with respect to that.

a. The individualised instruction modules were designed to be as 

practical as possible, requiring the student in almost every case 

to conduct some practical work and report his findings. This 

required a workshop with a large number of work stations for 

individuals. In most cases the number of stations would be one 

for each student in the experimental group plus an extra to allow 

for self pacing, and two to allow the remainder of the class to 

continue in the traditional learning method. At a school with 

six in the experimental group, the number of stations required 

would be nine. The workshops are not set up in this way. To do

would be costly and involve some planning and work. The 

lack of sufficient work stations was a deteriment to the practical 

aspect of the research. With better work stations, the improvement 

in practical work would have been greater.
b. Although equipment in the workshops has been improved both 

in quality and quantity by the S.I.D.A. project, there was still

considerable shortage. For example, almost all workshops were 

lacking specifications for much of the equipment, radiator pressure 

gauges, ring ridge removers, valve grinders, plastigage, etc, all 

of which were required on the list of minimum equipment prepared 

by the KIE panel for the Motor Veiiicle Curriculum. In the 

traditional group learning method, the students are told the 

information that will be required for the written portion of the
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effect

The two 

September.
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The guided discovery method as used in 

full range of equipment. 

This lack was

practical examination.

the experimental materials requires a 

supplies, and resources for its effective operation, 

a limiting factor to better grades.

The traditional large group method of teaching dwells almost 

that aspect of practical learning that will be required 

of the students on the phase tests:viz, the cylinder head and valves, 

the ignition system, and welding. (Welding is at present taught 

in the Motor Vehicle shop although not part of the course of study, 

but is being removed). The experimental individualised instruction 

teaches the practical work associated with all items in the scheme 

of work, not simply the two areas to be examined. The method 

of assessment does not include any method to measure this 

additional learning

A random

c.

exclusively on

method to

on the part of the students in the experimental 

□rouD A ranuu... selection of two tests, rather than a fixed 

sampling would create a more valid assessment and would probably 

create higher grades in the experimental group.

d. The final grade in the Theory Section is determined entirely by 

the final examination. All improvements in learning throughout 

the year will be reflected fully in the examination. On the other 

hand, the final grade in the Practical Section is determined by 

a weighted average of six phase tests over two years. The measure

ment of practical skill improvement for this report has been based 

on only the two relevant Automotive phase tests, which has made 

the calculation more valid, but still leaves room for improvement.

phase tests being considered are conducted in June and in 

At the time of the first test, any improvement due 

the experimental method will be more measurable, but its full 

would not be entirely measurable until the end of the
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in

/

large

figures.
2 The largest improvement shown was in the theory grades at Kabete. This 

may have been a reflection of the fact that the developmemt work had 

been conducted at Kabete, -creating a headstart in familiarity with the 

materials and the fact that Kabete is situated tn Nairobi and received more

12 month period. Therefore, whie there was a very significant improvement 

the practical work of the experimental group, that improvement might 

have been greater had the measurement been final rather than the average 

of two earlier tests.

Power of the Individualised Instruction Method
A comparison of the experimented and control group grades, both theory 

and practical is given in Table 9. The theory grades are those from the EACE 

O Level examination and are on the stanine scale (1 highest and 9 failure) 

averaged for each participating school, and for the overall of each group of 29 

students.
The practical grades are an average of the two relevant Automotive phase 

tests given in June and September of the Form Four year. The grades are in a 

percentage figure averaged for each participating scale, and for the overall of 

each group of 29 students.
The percentage improvement is calculated by subtracting the control 

group grades from the experimental group grades and comparing with the control 

group grades.
The following comments are noted:

1. The power of the experimental materials to improve grades is shown, 

in general, by the overall percentage improvement. In theory grades, 

the improvement was 14% which represented one stanine grade {7.0 to 6.0) 

in practical grades the improvement was 11%. It must be noted that the 

stanine grades are not all of equal interval (9 is a failure and represents a 

interval) and precludes a direct comparison of the 14% and 11%



THEORY PRACTICAL

KABETE 4.5 6.7 +33 75.8 75.1 + 1

KiSUMU 7.7 7.5 • 3 60.7 53.1 +14

MACHAKOS 6.2 6.7 + 7 68.2 52.8 +29

RIFT VALLEY 5.3 6.9 +23 57.8 54.6 + 6

STAREHE 7.7 7.0 •10 73.3 68.0 + 8

OVERALL 6.0 7.0 +14 65.6 59.3 +11t

Experimental
Stanine

Control
Stanine

Improvement 
Percent

Experimental 
Percent

Control
Percent

Improvement 
Percent

TABLE 9
COMPARISON OF THE EXPERIMENTAL AND CONTROL GROUP GRADES 

AUTOMOTIVE THEORY AND PRACTICAL

0 
■k
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visits from the writer. On the other hand this school suffered more than

others from a teacher shortage and lack of equipment. Both situations

are reflected in the low practical improvement (1%).

Starehe (-10%). Starche figure may have been a reflection of the fact

that the teacher was untrained but a skilled craftsman, not strong in ability

to deal with theory, but capable in craftmanship. No explanation is offered

for the Kisumu grade.

grades by the one highest student and the one lowest student in each

school, based on the Form Three grades. The result indicated for the

group of five highest students an improvement of 7% in theory and 13% in

9% and 19%.

both cases, and appreciably so in practical, much higher than the average

of 11% improvement.

Statistical Results of the Attitude Study

Results of Reliability Studies. Reliability studies of early prototypes of

the test instrument have not been included in this report. The final test instrument

22.2.78.K.T.T.C.1.

selected for the fourth and final revision, and were used in this reliability

and validity experiment involving 36 students.

The Kenya Polytechnic, 10.7.78. Twenty three completing students2.

from the one year Technical Teacher Training course were used in this

reliability and validity experiment.

K.T.T.C., 18.7.78. Thirty students, completing the first year of the three3.

and a half year Technical Teacher Training Programme were used in this

experiment.

practical grades. For the lowest group of 5 students the improvement was 

The poorer students achieved the greater improvement in

had four reliability and validity studies made. These were:

From the third revision of the test, 40 questions were

3. There were two deteriorations in theory grades; at Kisumu (-3% and at

4. An analysis was made of the improvement in both theory and practical
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Validation studies were conducted on the

at the 5% level.

1.

2.

It is accepted, therefore, that the 

orientation to change and innovation.

which to compare the numerical results.

were used as judges? The statistical calculations of the results of these validation 

studies are given in Appendix W, and the compiled results are given in Table 11, 

Validation Study, Comparison of Innovative and Non-innovative Groups.

test was used^ and all cases were significant

as judges to establish a reference with

- , one tailed test when the outcome is anticipated in 
Reference Chase, op. cit., p. 172. Rokeach, op. 

cfu p.TM?"used the one tailed test for his validation studies.

4. The Kenya Science Teachers College, (K.S.T.C.) 28.7.78. Forty three 

students from the final year of the three year Science Teachers Training 

course were used in this experiment.

The results of the Four Correlation Studies on the Attitude Test Instrument 

using the split-half method to determine reliability are given in Table 10. The 

mathematical analysis was conducted on the University of Nairobi ICL Computer 

model 2901 using the iCL XDS3 Correlation and Regression software package.

ch"n«.r th.n on.. Rokeach, op.

cit., p. 106.

Chase recommends the
direction. I - -

In all cases the one tailed t

Two of the cases were significant at the 1% level of confidence, 

attitude test instrument does, in fact, measure

Results of Validation Studies.

same four groups as were reliability studies. With the K.T.T.C. study of 22.2.78 

both the teachers and the peers were used

In the other three tests only the peers
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10TABLE

RESULTS OF FOUR CORRELATION STUDIES

ON THE ATTITUDE TEST INSTRUMENT

Test No.Question No.
3 421

0.600.400.470.361
0.220.450.480.402
0.300.450.350.373
0.140.570.420.35364
0.620.340.460.64165
0.750.520.530.35386
0.370.490.300.3318*7
0.360.540.700.3539*8
0.620.690.810.55209
0.190.340.800.4640*10
0.480.580.570.472111
0.460.580.360.322313
0.500.480.610.342414
0.380.430.150.482917
0.110.040.690.4230*19
0.420.430.490.3822
0.440.550.590.3632*25
0.660.430.590.3133*26
0.350.450.610.4427
0.420.310.420.293728

10.7.78.K. P.22.2.78
28.7.78K.S.T.C.Test No. 4 -18.7.78.K.T.T.C.Test No. 3-

I
. 1

i

34*

12
» 

35
* 

15

31*

Pairs of questions so marked have been inverted.

Test No. 1 - K.T.T.C. ’’ ’ 78 Test No. 2



TABLE n

VALIDATION STUDY

COMPARISON OF INNOVATIVE AND NON-INNOVATIVE GROUPS

TEST
I

Mean S.D, Mean S.D.

36 •9,54 20.5 10.6 16.2 t=2,54 Signitaatlli

23 0.2 7,4 14,8 18.3 t=2,27 Significant at 5%

30 0.0 16.2 12.6 13.2 t=2.10 Significant at 5%

43 ■4.57 11.40 8.55 17.9 z=2,51 Significant at 1%

K.T.T.C.
22,2,78

KENYA 
POLYTECHNIC 
10.7,78

KHC.

NO. OF 
RESPONDENTS

INNOVATIVE
GROUP

NON-INNOVATIVE
GROUP

CONFIDENCE
LEVEL

•4 
0
(JI

K.T,T.C,
18,7.78

HYPOTHESIS 
TEST 

RESULT '

‘t is used for a population of 30 or less and z for a population of more than 30. For KTTC, the population wasnot 36 but 22
11 in each sub-group compared. '
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Test of Null Hypothesis - Attitudes

The statistical test of hypothesis number two consisted of a study of lhe

results of the attitude test from seven separate groups of persons:

1. Practising technical teachers in secondary schools.

2. Practising academic teachers in secondary schools.

3. Technical teacher trainees at the KTTC, who had spent several

4. Science teacher trainees at the KSTC in the final year of a three

year course.

5. Technical teacher trainees in the first year of a three year course

at the KTTC.

6. Business education teacher trainees in the second year of a three

year course at the KTTC.

7. Sociology students in the third year of a three year Arts course at

the University of Nairobi.

The results of these tests are compiled in Table 12, Attitude Study

Comparative Orientation To innovation of Technical Teachers and Non-Technical

A statistical z test to examine the difference between means of lheTeachers.

groups has indicated that there does not exist a significant difference betvveen the

the means of the practising technical teachers and any other group. The technical

to innovation than the other groups, but it is notteachers show less inclination

significant at the commonly

The mathematics for this analysis is contained inthesis is therefore accepted.

Appendix X, Calculations-For the Test of Hypothesis Number Two.

years In industry and were on a one year pedagogical courses

accepted 5% level of confidence. The null hypo-
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TABLE 12

ATTITUDE STUDY

COMPARATIVE ORIENTATION TO INNOVATION OF

PERSONSTECHNICAL TEACHERS AND NON-TECHNICAL

S.D.MEAN

16.14.2047

18.21.5537

15.23.7823

17.23.5843

19.14.3230

17.41.3036

15.5--2.6331

Technical 
Teachers

Academic 
Teachers

Non-Teacher 
Professionals 
in Training

GROUP 
STUDIED

NO. OF 
RESPONDENTS

Science
Teacher
Trainees (3rd year)

Technical
Teacher
Trainees {1 year 
course.)

Technical
Teacher
Trainees (1st yea/ 
of 3 year course)
Business Education 
Teacher Trainees 
(2nd year)



1.

of

2.

3.

1

2
3

4 
5

Although the early versions of the attitude study contained between 66 and 

78 questions, the final version of the instrument contained 40 questions 

which was accepted as sufficient for the study .

Both the reliability studies and the validation studies were conducted on 

groups of students numbering 36, 23, 30 and 43. It was accepted that a 

total of 133 respondents was sufficient to ensure a degree of confidence in 
the resultsL
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Assessment of the Attitude Study

The following points were noted as a result of the findings of the attitude 

study:
Four studies were made of the final version of the attitude test to determine

reliability. There were forty questions in a split-half configuration (ie. 20 

questions with 20 other equivalent questions in a scrambled mode). In every 

case but one, the correlations exceeded + 0.30, the figure that determines 

a significant correlation at the 5% confidence level for a population 

between 30 and 45. In the case where two correlations were less than +0.3, 

the average was greater than +3.0 and the questions were accepted as reliable.

4. The same four groups were used for the validation studies as were used for the 

reliability studies. A total of 133 was accepted as sufficient for such a validation 

study. The one tailed t test and the one tailed z testwere used to examine the 

difference between means.^ All four tests showed that the differences between 

means for the innovative and non-innovative groups were sigiificant at the 

5% confidence level. Two of the comparisons were significant at the 1% con
fidence level. The groups were first tested for homogeneity of variance.^ Exter

nal validity was considered not to be a problem in this type of study.

cit V 102. Rokeach used 13 subjects judged to be high and ?6 subjects kidg^' to be low in dogmatism for hl,,valid«tton study.
A disSiXn of the number of questions required is found in this report 

Cha’s'e^^op. cit., p. 172 and Rokeach, op. cit., p. 104. Rokeach used the 
one tailed test in bis validation studies.
Extemal'va'iidity is discussed in this report on p. 54.
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5.

6.

equal 29.

I
J

NON—STATISTICAL RESULTS AND ASSESSMENT

A number of non-statistical studies were conducted concurrently with the 

statistical attitude studies. Questionnaires were given both to the student partici

pants in the individualised instruction experiment, and to the teachers involved 

in the experiment. The attitudes of administrators and users of the e^fperimental 

materials were noted.

In the study of comparative orientation to innovation and change, the 

number of respondents in each group varied from 23 to 45 with an average 

of 37. The analysis of variance indicated that the technical teachers were 

from the same population as the others, and a comparison of the means 

for technical teachers as a group with each of the other groups, academic 

teachers, teachers in training and undergraduate Arts students, indicated 

that there was less inclination to change and innovation on the part of the 

technical teachers but not enough to be significant.

The purpose of the attitude study was not discussed with respondents at 

any time prior to the administration of the instrument, and anonimity was 

maintained in every case in order that both Demand Characteristics and 

Evaluation Apprehension should be kept to a minimum.

Questionnaire for Students of Experimental Materials

A copy of the questionnaire given to the 29 students on the experimental 

materials, toward the end of the school year, is found in Appendix G 'Question

naire for Student Users of Experimental Material'. The compiled results of the 

questionnaire are given in Table 13 'Results of Questionnaire From Student Users 

of Individual'sed Ir.stiuction.
It is noted that in response to some of the questions some students gave 

more than one point so that the numerical additior, of the scores did not always



CommentsQuestions

29modules.1.

17YesThe text books are helpful.2.
12Somewhat

0No

29Mudd
Which books?

0Hillier-Pittucl

26Good
3. The attachments are...

3Mediocre

0Useless

1

3

2

5

29Helpful
4. The worksheets are .. •

0Mediocre

0Poor

3
1
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TABLE 13

No. of 
Responses

I have completed 

Average of 16.

- Pictures are not clear

- Summary is good

Comments:
- Good for practical and theory

- Designed in the right

Comments:

- American terminology

- Wide reading helps a great deal

- Helps to answer questions

- Contains general information also

RESULTS OF QUESTIONNAIRE FOR STUDENT USBRS 

OF INDIVIDUALISED INSTRUCTION MODULES

4.
6



CommentsQuestions

2

6

1

8

1

2

5.
18

13 »

IS

1

The modules are difficult to understand

6.
2

3

5

/

10

8

2
2
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TABLE 13 (continued)

The module makes me work harder but I learn morje 1

2

No. of 
Responses

2Add other things to look at

Help to answer questions on terminal exams 

Cannot find enough information

Should be summarised

Not enough text books

We only read them and do not do practical work 

Language needs to be simplified

The biggest problem I have is...

There are not enough tools

There is not enough equipment

Shortage of reference books

Module refers to things I cannot understand 
because I have not seen them

The thing I like best is...
I learn more by reading and seeing 

It makes me to refer to more books 

I learn mors by working alone 

I get more practical work 

I gain extra useful information 

I like working at my own speed 

I cover more work practically and theortetically

* Some respondents gave more than one point.
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1. Stockel, M. op. cit.

Assessment of Questionnaire for Student Users of

Experimental Materials

The following assessment is made of the answers from the 29 student users:

1. The statement that 'the text books are helpful' drew responses of 17 

useful,'l2 somewhat, and nil not helpful. Had the students been using 

a craft oriented book, it would have been found considerably more useful 

and students would have noticed the difference. The text books were 

technician oriented while the course was craft oriented.

2. The four volume text book by Mudd was found in class sets in all the 

schools. The book by Hillier and Pittuck was found only in limited numbers 

in the schools, and at times the most recent edition was lacking. This was 

a large factor in students favouring the former text. ,

3. The similar high score for the value of the attachments should also be 

interpreted with respect to the students' familiarity with such materials. 

There was some feeling from the teacher users and from the teachers at 

Sagana Technical School who studied the materials in some detail that 

the attachments were above the Form Four level of compreijension. Most 

of the attachments were from Stockel, Auto Seivice and Repajr, with 

permission of the publisher^ Ths American terminology and references 

undoubtedly added a degree of difficulty to materials that were written 

for upper high school level in the United States. The fact that the students 

indicated the material was very helpful probably underlines their lack of 

comparable reference material.



Since the4.

worksheets were

manufacturers' specifications, there could not helpEncyclopedia and the

It was reported by teachers that stu-but be some degree of difficulty.

were
Some modification

will be
It had been

5.

alternatively.

This was not easy to accomp-
the

students gave many
It is notable that6.

a.

b.

e.

There was a 

recommended that teachers attempt to 

in their classes, or that.

f. Greater

g. More work covered in

113

The worksheets were considered helpful by all 29 students.

based on the readings from Stockel, Crouse, Motor's

of the commonly held advantages 

More outside reading accomplished.

establishments demonstrated

classes visit local workshops or colleges.

lish for schools not in the vicinity of such establishments, and commercial 

firms are not very willing to conduct this kind of non-profit exercise.

without soliciting certain answers,

of individualised instruction:

very diligent in trying to answer the questions of the worksheet, but 

could not always find the information in their texts.

required in this a-ea should the material be used again.

lack of supplies and equipment in the workshops.

have tools from, local commercial

References made to more books.

Better learning by individual work.c.

d. More practical work.

Better learning at individual rates, 

breadth to learning.

a given time.
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teacher users of the individualised

1.

direction as towered in such a

perirnental materials.

Questionnaire for Teachers of Experimental Materials

A copy of the questionnaire was given to the teacher users of the experimental 

materials, after the end of the school year but before the EACE examination 

results were out. is found in Appendix G, questionnaire for Teacher bfers of 

Experimental Material'. There were a few changes in the teaching staff during the 

period of the study. The Department Head, Motor Vehicle, at Machakos Tech

nical School was transferred to Nyeri Technical School at the end of the second 

term. The experiment was continued by his successor. The Head of Depart

ment submitted a questionnaire. His successor did not. The second teacher of the 

Motor Vehicle course at Kabete Technical School completed his contract at the 

end of the first term, and the second teacher at Rift Valley Technical School 

completed his contract at the end of the experimental year. Neither of these 

completed a questionnaire. A total of six questionnaires was completed.

instruction are

answers given by the six teacher users.
One third of the questions used in this questionnaire were inverted to counter-

<oy

Id «. •»"""** No»,l.h«-.dW «* «

give positive support to the use of the cx-

Assessment of the QuertjonnalreforleacheLysej^f

Experimental Materials

The results of the questionnaire for

Tflhie 14 The following assessment is made of the found in i aoie



RESULTS OF QUESTIONNAIRE FROM

TEACHER USERS OF INDIVIDUALISED INSTRUCTION

Individualised instruction has helped my students in the Motor1.

Vehicle course to learn more effectively.

Average +1.8:

Comments:

> Effectiveness was reduced due to lack of tools and equipment.

2. Individualised instruction could be used to teach students in other

courses more effectively too.

Average +1.8

Comments:

- May be good in mechanical and electrical.

• The principle is good.

Individualised instruction is too difficult to use in the Motor Vehicle3.

course.

Average - 2.2

Comments:

• It can be used at any level.

4. Students are mure highly motivated when they use the Individua

lised instruction modules.

Average +1.8

Comments:

- Students are motivated when they get resuits on theii own.

5. The pretests and post-tests are not very helpful.

Average ♦ 0.3 

-Particularly sections for which tools were available.

- Some boys became very good because of it.

115
TABLE 14
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TABLE 14 (continued)

6.
wanted to use them.

Average + 0.2

7.
practical experience.

Average +2.1

8.

Comments:
support funds to those areas they claimed were

9.

four level.
Average +1.6

Comments:

Questions should be as in E.A.E.C. questions including sketching

Comments:

- Yes, but not enough modules were supplied and two teachers were

of diagrams.

Students who did not use the individualised instruction modules

not enough to cope.

Students who use the individualised instruction modules get more

Comments:
- They were good for those who have read widely.

- Modules should be introduced in form three so that students are 

prepared for them at form four.

- Yes, but did not
not on the syllabus.

- I think the administration encouraged their use but were not

familiar with what they contained,________________________

The modules were able to be understood satisfactorily at the form

Comments:
- However, expenses increase as students do more practical work. 

The administration of my school encouraged the use of the modules.

Average - 0.8



117

TABLE 14 (continued)

10. More research and development on the modules would be a waste

of time.

Average > 2.8

Average +1.4

Comments:

Comments:
whether or not the students have enough text

Average + 2.4

of students in the class could be reduced to 18,
Comments:

- If the number 

they could be used in two groups.

- It depends upon 

books available.

14. I personally would 

students in the class.

- No, it depends.  
13. Students who use the modules do more reading out of class.

Average + 2.6

Comments:

- No, there needs to be more material and there needs to be a seminar 

of all teacher users to improve the content. Perhaps S.I.D.A. or 

C.I.D.A, would provide funds for its development.

11, The attachments to the modules were helpful to the students.

like to use individualised instruction for all

Comments:
- Correct, they enable the students to read.

- Clearer copies of the material would help. 
l'2. There are more p75bl^ with children misbehaving in class when 

individualised instruction is used.

Average - 2.0
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TABLE 14 (continued)

Please write any other comments you have about the use of this method of

teaching below.

1.

2.

3.

4.

Generally, the modules can be used with a well organised workshop with 
enough equipment and tools.

There is no difference between pretest and post-test. This also requires 
some improvement.

More research is required, especially in the area of diagrams to be used. 
Those attached to the modules were not very helpful to students because 
they were not clear at all.

It is in this field of resources where more research and development 
is very much needed since without the necessary resources the modules 
will fail in achieving their objectives.

Very much in favour of individualised instruction but feel co-ordination 
is necessary so that resources, ie. modules, reference texts, manuals and 
attachments do not turn to be just another literacy course due to lack 
of proper tools, equipment, supplies and units or component parts 
required in carrying out worksheets of the modules.

Personally, I believe the programme was more positive than the con* 
ventional method when teaching the automotive course.

I would be interested in the opinions of other teachers about the need 
for a general seminar on the individualised instruction.

I found the students involved in this programme developed a very good 
sense of purpose. This resulted in the students being dedicate and 
confident that they could do a job.



2.

substantiated many

students.

had been chosen for this research be-3.

This belief was reinforced.

not too difficult for use by
4.

Motivation was high.

While

EACE

The lack of tools and equip-
students using

of frustration for the 

discipline.

8. Teachers agreed

the experimental materials.

lack of manufacturer's specifications created a degree

students at the Form Four Level.

the advocates of programmed instruction have

119

Tools, equipment, and supplies were a limiting factor, a fact which was 

times in personal discussions, and was stressed by the

5. Teachers confirmed what

always maintained, that the effect of success in one step would supply the 

continue to the next step, and that the confidence gained

The Automotive Technology xoutse

believed that it would lend itself most readily to individualised

taught in the traditional manner.

Teachers were convinced that the materials were

cause it was

instruction and that it encountered the greatest number of problems in being

7. The method

enough to produce clear copies in every

of frustration amongst students in the experimental group.

oh the whole that there were no discipline problems with

motivation to

would increase the chances of future success.

6. Teachers confirmed the need to rework the pretests and posttests, 

there was moderate agreement that they were useful, they need to conform 

moreclfisely with the requirements of the EACE O level examinations.

of copying the material for module attachments was not good 

case, a fact which created a degree

ment as well as the

users, which may have been construed to be a lack
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they are using individualised instruction in spite of the fact that there was

often a lack of related materials;

10. There was strong agreement that teachers would like to use individualised

in one reply thatinstruction for all their students, but the proviso was

the class size should be smaller.

feeling that students developed more of a purpose in their11. There was some

12. The lack of a

notable in many of the answers given byproblems might be shared was

the teachers.

13. Some teachers commented

lack of understanding that the purpose of theThis may

he is in greater need

support

masters, and one

learning while using the individualised instruction . .

forum for technical teachers where ideas, experiences and

methodology was.
The two inspectors of technical subjects expressed interest in the research 

and the" methodology, although both expressed doubt as to the effectiveness 

of individualised instruction.

on the similarity in pretests and posttests.

UNTVERSTTY OF KXIRDtt 
library.

9. There was strong agreement that students do more reading out of class when

have indicated a

pretest is to discover whether or not the student has enough knowledge of the 

learning package to permit him to skip it and continue on with others where 

The pretests were deliberately designed in this manner.

Attitudes of Administrators

The Headmasters of all five schools were very receptive to any methodology 

which they believed would enhance learning. The writer's visits to the schools 

were welcomed, and two of the Headmasters sought out regular verbal reports 

on the use of the experimental materials. All teachers concerned reported verbal 

from .their Headmasters; two reported a deeper concern from Head- 

reported a lack of understanding or appreciation for what the
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The Educational Technology Panel .of the Kenya Institute of Education

heard a report on the progress of this research.

was

has not held a meeting.

The results

noted.

similar modules to reduce the overall number.
could be

at its meeting of July, 1977,

No follow-up action was planned and little interestThe report was received.

exhibited. Until the date of this writing the Educational Technology Panel

materialshave been discussed.

research the writer held periodic meetings with the students of the experimental 

high degree of interest and commitment shown

previously covered in the

on their practical exercises in the workshop areas.

I eneral attitudes toward this type of educational technology on the 

part of student users were very positive.

Attitudes of Users

of the questionnaire for student users of the experimental

At each of tie five schools involved in the

a factor. Many students 

conform more closely to the 

combined with other

A majority of the experimental group felt that it was wasteful for them to have 

to attend classes during the three theory periods when the material had been 

modules and when they could be profitably working

group. Without fail, there was a

on the part of the students. In every case, the lack of specifications, the lack 

of equipment and supplies, and the shortage of relevant reference books were 

requests for more handouts and attachments to theThere were many 

modules. Some lack of confidence was expressed in working alone on machines 

with only a written guide, but after the early stages, this did not appear to be 

felt that the materials could benefit from a revision to 

EACE examinations and that some of the modules
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The results of the questionnaire for teacher users of the experimental

It was apparent from the first of the researchmaterials have been discussed.

More concernnot have felt confident.

The use of the indi

vidualised

Disappointment was
work for the teachers.

with the lack of supplies which precluded some

In general.

understanding was shownmore interest and

teachers

but increasingly with a better appreciation for the

ditional teaching methods

and this was frequently noted.

that teachers had little understanding of or appreciation for the concepts of

After in-service trainingindividualised instruction and programmed learning.

teachers made some very positive

for questions from many diverse areas

from areas of study where they may

was noted for the lack of specifications for equipment.

materials among six to eight students in the class, along with tra- 

for the rest of the class created substantially more

on the use of the individualised instruction, 

steps to proper use of the materials, but continual monitoring of the programme 

revealed that teachers tended to allow the participants to work in twos or threes

In some cases, where the worksheets ofwhich tendency had to be corrected.

the modules were particularly relevant, the teachers reproduced them for use by 

the entire class, thereby negating some of the experimental results although 

probably improving overall class results as previously noted.

Some apprehension was expressed by teachers at having to be prepared 

of study at any one time and for questions

expressed more than once 

aspects of the individualised instruction.

accepted the use of the experimental materials

with reservations at first, 

type of learning technology as
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1,

a.

Duplicate theoryb.

available.
start up of the programme In January

c.

d.

e.

f.

g.

the materials.

Assessment of Administrators and Users of Experimental Matejjals.

The following assessment is made of the non-statistical findings related to 

students in the experimental group, teachers, headmasters and administrators 

involved with the experimental materials.

- by their students. All teachers involved answered the questionnaire and all teachers 

expressed positive attitudes along with their suggestions for improvement.

the experimental group was 

number for the first attempt

There was a loss of time in the 

while teachers were familiarising themselves. 

There were many shortages of tools, equipment and supplies. 

There was a shortage of related reading material.

Worksheets did not relate directly in every case to the available text 

loss of time for searching assigned questions.

always able to solve problems, mark tests, or assign 

unfamiliarir/ with the method and with

effectiveness:
Phase tests consumed up to 8% of the possible time.

classes consumed up to 18% of the remaining time

The average number of individualised modules completed by students of 

16 out of a possible 32. This is an acceptable 

considering the factors that prevent maximum

books, causing a

Teachers were not 

new modules efficiently due to
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The fact that motivation amongst students of the experimental group2.

high during the entire year Indicates the presence of a degreeremained

of Hawthorne Effect. This effect is probably negated by the use of some

3.

EACE

4.
Within

Considering the additional

All teachers answered
class.

If the
the questionnaire and

All hesdmasters6.

Any undertaking

by the Ministry

required

workload involved in

O level examinations.

entirely unfamiliar with the methods and

of the experimental materials by the control group.

loss of effectiveness for the experimental materials due

enthusiastic and diligent

encouragement and monitoring.

conducting the experiment with a small group of 

traditional teaching with the remainder of thestudents while continuing

all teachers were cooperative and obliging.

several offered valid constructive comment 

undertake a large scale programme of this

diiures In tin autom-

of Education

There was some

to the failure to require methods of answering that were common with the

type, there

they were given good support ai 

concerned were

•* * ""

not concerned enough to increase recurrent expen
that hcadmasterswerc no

,ctive technology by way of support.

to expand this type of teaching would require

The teachers concerned were 

concepts of programmed instruction and individualised learning, 

the five schools involved in the research three of the teachers were quite 

with the experimental materials. The others

Ministry of Education were to 
is every indication teachers would respond positively provided 

ind encouragement.

hospitable and encouraging although

Several enquired
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staff at all secondary schools. The success of any experiment would depend

There was virtually no interest shown by the Technical Section nor by the8.

Educational Technology Panel of KIE. Any plan by the Ministry of Edu

cation to implement individualised instruction on a larger scale would

9.

Whenstructive criticism

the O level results

for the implementation of other
concern

In general

level, enthusiasm

in the individualised instruction,

of the individualised modules when requested.

meet with a considerable amount of disinterest at this level. A very thorough 

of initiation into individualised instruction would be required

of the Inspectorate,

of teachers suggests that with some direction ittechnologies and training

[earning methodology that would improve the quality

programme

to enlist the support and produce involvement at this level.

The Technical and Industrial Section of the Inspectorate expressed interest 

but offered very little in the way of con-

on the commitment made on the part of these personnel •

a great deal of planning and public relations with thesenioradministrative

produce a significant improvement, very little interest was expressed. The 

however.

better results without a

would support any

of the technical school graduate.

most of the users and administrators encountered in the deve- 

obliging, lacking in understanding about the con-

indicated that the learning methodology did, in fact.

a significant expenditure on 

and support

each subsequent level of educational administration.

lopment of the research were 

cepts of individualised instruction, and quite skeptical of the ability to produce 

substantial improvement in the quality of teachers and 

tools, equipment and supplies. At the basic learning 

was the highest, and diminished increasingly at
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CHAPTER FIVE

SUGGESTIONS FOR FURTHER STUDY

CONCLUSIONS, DISCUSSION, RECOMMENDATIONS

AND

of Education 
was developed, tested and distributed 

Starehe, Machakos, Rift Valley 

over a period of one school year, 

group of 29 students, groups c, - 

prised students of ali ability levels, 

dividuaily to the experimental group

The main purpose of the study was to investigate the implications (including 

student achievement, required training of teachers, curriculum revision, attitudes 

of students, teachers and administrators, and costs) of the introduction of indivi

dualised instruction into the Secondary Technical School Motor Vehicle Tech

nology Course at the Form Four level.
The results and the assessment of results are contained in Chapter Four. 

This chapter contains the conclusions from those results, recommendations, and 

suggestions for further study.

Individualised Instruction
A set of 32 individualised instruction modules, corresponding to the Ministry 

Scheme of Work for the Form Four Motor Vehicle Technology course 

to five technical secondary schools (Kabete, 

and Kisumu) for use in the teaching programme 

- The materials were tested by an experimental 

of three to eight from each school. The groups com- 

A control group of 29 students, matched in- 

on the basis of Form Three grades, continued

two hypotheses.

Hypothesis Number One

There will be no

individualised instead of traditional.

CONCLUSIONS
The following conclusions are given in the order in which they relate to the
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results from both groups were compared.

the

Vehicle course.

ence would have been more

pleted by each student in the experimental groups during a total

Vehicle periods, making 38 periods (approximately two weeks) for the completion 

of one module. A number of factors had reduced the possible number of modules

At the end of the 12 month period an average of 16 modules had been com* 

of 612 Motor

11% improvement

which was statistically significant at ths 

identified which prevented a larger

more familiarity with

completed. The timetable allowed only 13 out of 17 periods in the shop when the 

individualised instruction could be followed. Teachers frequently chose to teach 

the class in the traditional fashion, delaying the work of the experimental group, 

and the phase tests, twice during the year, consumed a large number of working 

periods. In the final analysis the modules required on the average about 25 periods 

each to complete, a figure that could be reduced by 

materials and more appropriate organisation of the Motor Vehicle shop.

The EACE examination results for theory were used as the instrument to 

measure retention. The improvement in grades for the experimental group as com- 

stanine grade point (grade 7.0 to grade 6.0) 

improvement over the control group that

Several factors were 

inriprovement on the part of the experimental group. The two phase tests were con

ducted in June and in September, about half way through the school year. Had 

the tests been at the end of the year as the theory examinations were, the differ- 

marked and would have been a better reflection of

its Form Four studies in the traditional manner. The O level EACE examination

pared with the control group was one 

representing a 14% improvement, and an 

was statistically significant at the 5% level of confidence.

The EACE practical grades were rejected as a valid instrument to measure 

practical improvement because this grade was the weighted average of six phase 

tests over a two year period, only two of which were relevant to the Motor 

Instead, the average of these two relevant Motor Vehicle phase 

tests was used. The result indicated an 11% improvement in the experimental 

group compared with the control group 

1% level of confidence.
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from

of a

grades

inations.

based on total costs

materials had been produced to 

in the individualised method.

t areas did net allow for t!ie best use of 

arranged for group instruction. A redesign 

conform to xhe needs of indivi-

larger 

have been

I
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materials.
The physical layout of the workshop 

the experimental mateiiais: tney were 

of the vvorKshop into about 20 work stations to 

ua'ised instruction would improve -he rcsul

the improvement created by the experimental materials Further, the students 

in the control group spent a large proportion of practical work time on exercises 

related to the two phase tests while the members of the experimental group ex

perienced a much larger cross-section of the practical requirements from the 

Scheme of Work. Had the phase tests been two random tests out 

selection of tests the control group grades would, in all probability^ 

lower, and the difference between the experimental and control group 

would have been a more valid measure of learning.

The average cost per student to achieve this improvement was KS325.00 

divided by 29 experimental students. However, enough 

allow all Form Four Motor Vehicle students to 

engage in the inaiviauaiiseo meuiuJ. Assessed on this basis, the cost would have 

been KS47.00 for each of the 201 students in the five schools.

A number of weaknesses were discovered in the individualised instruction 

modules. The written materials were vulnerable to dirt, oil and grease. There 

were insufficient worksheets, pretest sheets and posttest sheets. The wording of 

the modules and the attachments was sometimes difficult for Form Four students, 

and the tests lacked some of the types of questions common to the EACE exam-
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Note was

was off-set to a degree by the

by members of the control group.
choice tests at the end of most modules which
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The teachers demonstrated a marked lack of understanding of the concepts 

and methods of programmed and individualised instruction. On the job training 

in this respect by the writer tended to off-set this shortcoming, but training in 

these methods in the initial teacher education courses would improve the final

made of the fact that there was a Hawthorne effect but that it 

use on some occasions of the experimental material 

This was particularly true of the multiple 

were convenient for revision pur

students, as indicated by their Form Three 

in both theory and practical grades, but 

The group of the highest students (one from each 

7% theory and 13% practical compared with the 

school) who had corresponding 

indicated that the advantages of 

particular capability group.

or than non-teacher professionals.

poses.
It was notable that the poorer 

grades, had the greater improvement 

especially in practical grades, 

school) had improvements of 
group of five lowest students (one from each 

improvements of 9% and 19%. These results 

individualised instruction were not limited to any
On the basis of these findings, hypothesis number one was rejected.

. < „ -he Rokeach Dogmatism Scale supplemented with a few 
questions largely from <be  . inu.
from the Gough-Sanford Rigidity Test and the California es, i
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After preliminary testing to remove cross-cultural effects, four reliability 

and four validation studies were conducted using both teachersand peers as judges 

of the qualities of orientation to change and innovation in the subjects.

Tests of comparison conducted at KTTC, KSTC, the Kenya Polytechnic 

and the University of Nairobi indicated that technical teachers have a lower inclin

ation to change and innovation than others, and in some cases a very marked 

difference, close to the 5% level of significance.
It must be noted, however, that the usually accepted level of confidence 

(that the difference is not due to chance) is 5%. Had it been 6%, the hypothesis 

would have been rejected on the basis of comparison with the third year university 

students. These limits are arbitrary. By agreement of researchers, when the 

element of chance as a cause of a statistical difference becomes 5% or less, it is 

accepted that another factor has caused the statistical difference. In this study 

the element of chance is a 6% possibility. The fact of a real difference in attitudes 

exists is a 94% possibility. While low inclination to change cannot be statistically 

proven, neither can the possibility be ignored.
Although the cooperation of teacher users of the experimental materials 

was high, a great deal of encouragement and monitoring was required, a fact which 

is supported by the results of the attitude study. The resistance to such innovation 

in the technology of education increased in proportion to the distance admini- 

strators were from the classroom and shop.
Headmasters exhibited little understanding of the philosophy of indivi

dualised instruction but they were willing to support any methodology that would 

improve the learning process particularly if it did not involve budget consider

ations or personal involvement. The Automotive Teachers felt, in general, that the 

Headmasters did not support them in their efforts to use the individualised instruc

tion, particularly with respect to funds for recurrent needs. There was a deciefed 

lack of communication amongst technical teachers from different schools in 

speciality subject areas. The need was frequently expressed for an organisation 

amongst teachers that would permit and encourage the exchange of problems and 

ideas. There was little support shown for this methodology of learning on the
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part of the Inspectorate or the Kenya Institute of Education.

It was evident that the implementation of any innovative programme such 

as individualised instruction in the technical schools would require a very serious 

concurrent programme on the part of the Ministry of Education to produce a 

commitment to such change at all levels of teaching and administration.

On the basis of the statistical findings hypothesis number two was accepted 

There was, however, enough other evidence to indicate that the hypothesis should 

be used only with reservation.

DISCUSSION
Two significant movements in the development of education internation- 

ally have influenced this research: first the need for greater consideration of the 

economics of education in skill training areas, and secondly, the increasing need 

for a better, more scientific consideration of the technology of learning, in its 

most recent form; the systems approach to learning using all the findings of the 

educational psychologists on effective cognitive and behavioural learning patterns.

This dissertation has attempted to contribute to both areas. It is evident 

from the results that the method of individualised instruction has the power to 

improve the learning, both practical and theory, in the Motor Vehicle course, 

and probably in other technologies as well. Based on the costs considered in

nrade In the Motor Vehicle 
this research, an improvement of one

J he achieved for about KS47.00Technology course theory and practical could be acniev
M ho reduced and the improvement would be in- per student. This cost would be reduceo ano
^..o tn factors that have been discussed elsewhere creased in subsequent years due to factors ma

in this thesis.
Ccon, ho besn by «h,o~. o « — ~ «

fl ohnur Training Institutes.’ Concern has also been 
or the specialsed Ministry of Labo

• .f in the secondary schools, the natural tendency to 
expressed that if it is retained in the seconoa
oh. ,hh “ '■“°™

0.0 O0.hlci.h hhleoed. Th. h. .. .od.o

King, Kenneth, op. cit., 1977, np 81 ff-
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of skilled person industry does not want, and will not employ. Most industry wants 

basic skilled craftsmen. Industry will select and train its own managers from 

amongst these craftsmen. If the secondary schools can offer the kind of broad 

basic skill training that is saleable to industry for final specific skill training in a 

short time, it is a viable thing. The method of individualised instruction requires 

an increasing reliance of the student on himself and his ability to question and 

search, to proceed on his own, to read more widely than required by the tradi

tional approach, and finally to personally and individually do practical work. 

The result should be to produce a student with good skill, but also the ability to 

assess his skill, improve it on his own, understand how it relates to other skills, 

and in general to have a broader base, and be more trainable by industry than his 

counterpart, and ultimately to be the material from which the higher levels of man

power are selected. But initially, the skill training should be of the type industry 

can use and is prepared to hire.

The tendency

ation to technician and

Just as significant 

introduction of the moi 
its introduction which would have a i 

ments to the modules would alleviate 

material. The visits of inspectors to the 

of the learning technology would have 

necessity of improving the modularised 

KIE would offer the much needed forum for 

change of ideas, problems, and soldtion*.

of the secondary school course to move from craft orient- 

technologist orientation is very real as more work goes

ln» tteor, th. .xp.n» of wch. T«.« pro,™— In—on

modules us«l In this smdy n™ »'»’ ””
I ‘►hffv would produce a much more practical bias than is y 

were they used seriously they w P 

now evidenced in the schools,
as the measurable grade improvement produced by the 

idularised material would be the probable side effects of 

multiplying effect on results. Tha attach- 

I to a degree the dearth of resource reading 

schools to help with the implementation 

niotivatirg affect on the teachers. The 

insti-uctioii through meetings of users at 

Auiomotive Teachers for the ex-

Irements of siu Jents for sped-
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method is

tools and

New York,
1

forced

as in group

of FriucationaLSlt^^-
Bloom. Benjamin S. TwoOSSi 
David McKay, 1S&6, 1C>71-

successful teachers.
Should the result of this improved performance and satisfaction serve to 

stem the flow of technical teachers from the profession to industry, even moder

ately, it will have made a significant contribution to a solution of the econom.c 

problem of technical education.

ACCOM,<o .H. OOPOW
b, Bcoi-o Bloom’ .h». .m « ~1“

AHCC.., .OB Pcobomco,. TO.

Vm.,c,. chop „nd.B .0 
taming Iknooitago, ondccc»n<»nj md >PPlta«o"l- ‘

«<„ p«d ,0

.PB - m»,m 
Rcmoo imdcB towird the ttpe o

mlationshlpc MB, «c.=h«> -"B W .x»o»

,0 Aftati,. D.m.m « d. " g„,„.„o„,n«,..dom.inBd,«,o.,t

or as ill this car*! by style of me

and conducted only occasionally.

This requi .-ament also

nquip.-naat eirecti.-Jly rathar than

each student to personally use 

learning, allowing him to watch a

fications and special tools will make teachers and administrators more aware of 

shortages which cannot as easily be ignored as when the teaching

traditional. The practical work required covers the entire syllabus and not simply 

that work associated with the two phase tests. Students are required to read more, 

question more, solve problems on their own, and in general become more self- 

reliant in their learning, a fact which will produce better graduates and more
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teacher or peer use the tools and equipment. This very important aspect assured

growth of the student in the Psychomotor Domain. The worksheets continually

placed the student in a problem-solving situation, not taking anything away from

The establishment of the effectiveness of the individualised instruction

method of teaching may lead to enquiries into the best mix of individualised

tive.

the other technologies in Secondary Schools, Harambee Schools and Polytechnics.

The use of the methodology will encourage the development of more complete

libraries of teaching aids such as booklets, filmstrips, slides, audio tapes, charts.

of the Automotive shops into the work station arrangement would increase the

effectiveness of the learning. All of these related factors could be a part of the

solution to the high costs of technical education.

recommendations

Based on the findings of both the statistical and the non-statistical studies.

and the conclusions drawn from those findings, ths following recommendations

are made:

The Ministry of Education should endorse the use of individualised instruc-1.

tion in the Automotive Technology Course at the Form Four level in the

Technical Secondary Schools.

The Ministry of Education should reinforce this endorsement with strong2.

and committed leadership and support through tha Inspectorate, K.I.E.,

and administrators.

learning, individualised learning in pairs and traditional learning to be most effec- 

Research may be encouraged into the use of this type of instruction in

lower Cognitive learning, but pressing him into higher aspects of analysis, syn

thesis and evaluation. The learn-by-rote criticism that has often been made of 

secondary school education has been to some degree reversed by this technology 

of learning.

jackdaws of information for individual rather than class use. The modification
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3.

4.

5.

method.

should mount in-service training courses designed to6.

Encouragement7.
or

8.

9.

10.

Development Agency 

should be consulted.

Teachers should be encouraged to use the individualised instruction mater

ials and to experiment with them to achieve optimum results - ie., using 

students in pairs instead of individually, integrating some parts with the 

traditional approach, encouraging student small group seminars, enlisting

outside resource persons, etc.

The use of technicians should be encouraged to assist teachers using the 

individualised instruction materials.

Workshops in the Automotive Technology area should be reorganised in 

the work station concept conducive to the individualised instruction

The Inspectorate

teach the use of individualised instruction materials and Teacher Training 

Colleges should include individualised instruction in their curricula.

should be given to the development of national profes

sional subject councils within the Kenya National Union of Teachers 

within the Ministry of Education for the exchange and development of 

of ideas and motivation.

The Kenya Institute of Education should undertake to revise, reprint, 

and disseminate the modularised instructional materials making maximum 

use of teachers who have used the materials in the field.

The K.I.E. should undertake a continual examination of these particular 

materials and of the methodology of individualised instruction to make it 

more effective in the nation's schools.

The equipment, tools, supplies and wriVen resources necessary for the 

effective use of the individualised materials should be identified and 

efforts made to procure them. In this regard the Swedish International 

which is involved in this development programme
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1.

2.

3.

4.

5.

6.

teacher educators.

SUGGESTIONS FOR FURTHER STUDY

This research, specifically directed to the two hypotheses, has revealed a 

number of areas where further research might profitably be conducted. The fol

replacement 

practical work, 

ment and in much less time.
The attitudinal fest instrument should be further refined and studies made 

of its possible use as an instrument to assist in the selection of students for 

technical teacher training and of technical teachers for training as technical

lowing areas are noted:

Studies should be conducted to further refine the adjunct type of program- 

ming used in the individualised modules. Language levels, technical ex

pressions, relevant types of questions, and performance objectives are a 

few possible areas of need. Workshops for teacher users and specialists in 

curriculum development are recommended.

Studies should be further conducted to identify the best method of inte

gration of individualised instruction, traditional methods of instruction and 

special methods of instruction.

Studies should be made into the possibility of students using individualised 
type of learning, but working in pairs.' This could possibly increase the 

confidence of students without reducing the effectiveness, and it may 

reduce the cost by reducing the required number of work stations.

Studies should be conducted into the use of individualised instruction in 

other technologies sue*, as electrical, mechanical, and building construction. 

A study should be conducted to consider the use of the results of the post

tests and worksheets from the individualised instruction modules as a 

for the three fixed phase tests presently used for assessing 

These results could give a better measurement of achieve-
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APPENDIX; A 

PERMISSION TO USE STATE OF OREGON 
DEPARTMENT OF EDUCATION 

INDIVIDUALISED INSTRUCTION MODULES

State of Oregon
DEPARTMENT OF EDUCATION
942 LANCASTER DRIVE N.E.. SALEM. OREGON 97310

Donald Austen Curriculum Specialist

Mr. Ronald H. Balsdon
P. 0. Box 44600Nairobi. Kenya
Dear Mr. Balsdon:

request of August 1, 1978, permission is granted reproduce 32 of our individualized learning
in Automotive Technology.

Cordially.

BOBEBT W. STRAUB 
CC«(M
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(c) teathg tbwtnts

. Id), dtotling a wter pusp
(e) cticcking and adjusting fan belt 

toaoios

cocpt.ro
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-I

PRACTICETHEORYDEEIHITIOHOETOPIC

I

«

t

I 
t 
1 

■(
I

2«7ilil Dtett the ndn betioa of olio
(o) Coolant
(b) Ubrloant
(ol Clet.&>)7

li?*l Uacrbtictt of tho 
bvdc j^roportleo and 
clacslfication of 
lubricwtn Boior to 
the selection of

. liibricAnt: for vmIooc 
coadltlono and 
purpsnes In the ootor 
vohiclo eftf^iaSf 
soarbex and ohasdloi

i

2t7«l«2 DIewso the doslroaile prop;rtioa of 
oils used in enclnai gearbo::o& and 

' dlfforentlala*
• la) Viscoalty rating 

lb) Datorsjnt 
(e) Corrooici: uhibltor 
(i) tie l.;hibito?
(o) Kce: aad'prosQuro roalstnnco

2(7il*} l^iccuso the oeloet‘''n of oils for 
difforent engine types and for uoe in 
gearboresi
Befsr to the onitnblo fioloction of 
viscosity rating for each condition 

2i7ili^ Dcsonotrato proeedare for cheeking 
and‘Changing engine and gearoox oil

RIVISIOM msicmos

WM—Timri irrinr"

J<7il Select appropriate cu.^ineoilst (Toarton 
IdbricanU tad grwtj fcr a 
Kotor Ychicle ad cliook and/or cUngo 
lubricanta as tecetcru*/



division ronOT (crau.)

PRAcridMOWOEFtNlIlONOFIOPlC
»M«—jMii

I

I

t

Q

0 .

u
01 
0

2i5.It) Ilsscdb h >1otdl tho opuratioai 
testing &flil RAhtcriunctf ot fuel 
puapo UclutliAi;

(a) dft&crlptlon of all parts
(b) trAUtu fuel fl03
(c) tauti:: aad raphohii fliaphrat;3 

and oprinj
(d) taatlns hoi punp prom

; iHilt) DitiQantlO) cwpU} roausaaUo and 
teat a fuel pudip.

PACE 1,PART c
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DIVISION JJSl SKTO (C.I. KSffl!)

Rani!Ec'fiaiicKChCPic

01

«

< •

I

I

1,8(2 Idbhtll'y and deiierxbe 
the cou!W,'',e.''.ts of a 
CCTpri'ISilOlt l^ltlOQ 
ciiji'js fotjl oyaten 
nod dc^ocstrato 
tculni; of floloctod 
CGUpOIiOKtD

}(Si2i2 Identify conpononts of a diesel fuel 
systeai eeid Deb viand inspeeticn for 
lov ond/w datngo

>.d(M Idontify dlfferunt typoo of systepc 
in tlie school vorkchop

Wfi) cloaif toot adjunt injection 
prescuro and rephoe an injector

'^E'^^dontlfy and provldo a haolc 
dcocription of tho follonhg dioool 
online fool uj&U!.!3* 
W jerk puap tyctou 
(b) distriUtor oyaten

2(ii2*2 Identify and crovido a basic 
descripticn of a Jerk puap or 
dUtribetor cyotco inoUdinn
(a) fwltchk
(b) fuel filter 
y /lIclpKlp 
(II) t.i,; prcEM.’O plpea
(e) ioJi^ctoi'S .
(f) rom*pipo9
(g) tovci'r.o?
Include ir. diaenouion visual ehoeb 
for d"Ar<i or wear, 
I'cciri'jo .nd idrttify diffcroncta 
bcti'cen iiir,^]o, culti, pr.atm end 
pintle hold lajectora and 
doeonotrate tectins and Baintonanes 
procodurcs inchdlnii 
U) rwovnl of injector 
(b) clennii;:' holes 
W tcQtin: tnd adjusting lajoctor , 

’ proosuro*

PAGE J,,
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DIVISION IB *808

h

I

t

9

I

■t

(JI

liiijil tho b:61e coQimoltloa ot 
autoiiotlvd e.i;b.e fuel. Slscuoa 
apccxHc (iixt*acieri;tlcti and ths 
offcot u ca;dne ptivteca 
icckiUni;:

(a) Volatility
(h) utl-knock value
(c) octane rrt'lng
(d) hclaiidilires

KfifiiiioiicnoM .
•MV' MMMBtf MM MMMMI VMBMMM*

ItSt} Dlsm 
charasUrleticfl of 
fucU ud thdr effeot 
on euuho parform



PAGE i«

lamaihaMMMtrf

WRY
Itjil Dscc’.'ibj thft hade 

faction of the aijor 
electrical clmits 
on a aotor vshkle

of ec:&octors and uoh^ soldcrol 
Jokts*

0) w

Identify the dlfforeat clrcdts on a motor vchlelo and trace ooch clrcdt eoiponento*

DIVISION araciisrsiES

li9*2 Deecrihciid 
deGonatrato 
uaictenoncfi procedaToa 
for electrical cables, 
connectors, fuses and 
ssltchefi ,

PANTc

dijil I^edcribo the f'oaction and nalor 
co^noncntii of the follodnjj autoaoths 
eloctrlcd uqdpeiit* 
U) tesso bittcry 
(j) £*.:‘.rlin;' :si:oi’ circuit 
(c) tharciiiE circuit 
Id) iciiitin circuit 
(e) Ikhtiflc circuits 
(£) accessory circuits

,5,2 tfSitlV) ai Ceaa'Kt! Kw uiStissMCS 5-9.2.1 »»J Mill*’ usinc ^toat ‘.yp«« 
of cloc;rical cotpiaents incliduc:

(a) a diocvssica U cable sizes and 
currtflt carryins cau?:lty

„ (b) iidvaiita^ec of stranded vo* single
'• wire ci^bU'

(c) di;:ci;.ti'atfi cable Joints uskj 
Goldcreti cosnoctlofji'

(d) dcuouctrat: each joints usinj 
different tyyciTA'f coiiwctora

(e) a dincu:;aloa of oZUb tyccii 
includin';! iaechuical, la^netic 
Md vaccna

(f) inspection md replacement of fusos 
and circuit breakers

({)' colour codbgi



PART c WK J,

PRACTtCE •MOWOfflHlTIOSOF TOPIC

Ji9,2«2 Select caUco for verioua jrarpoeeo

}»9»2i^ trace elecUiciil bltoi

I

0

I

a
0)

}^2i} Iii.^poct ud chacgc fu^oo and [ivUchc:
I

OMSIOi'l OTCtt SISKS (W.)



PART : PAGE »

DIVISION HJBsaictt fflsja • ucasaa

PMCilCETHEORY ■BIHniONOFiOPlC'

I syjtcn oa a vlrittc diagriia

t

a

■f

I 
t

•1
(JI
(JI

^raeo electrical faults ia a 
Hshtinj circuit

. 2i9i}i2 Decontitrato uethcds of traein2 
olcctriecl iaultc ia a li^hiing 
oircuit

this discuiislcu should behde a 
iw5?i?'iioa of *.h!i opwatioii of the

1,;,) Dcacrisa the 
conpiicdts ud 
opcralioa of a typical 
li^hthg circuit

2<9i3J lacnlily clU the cjierutiw 
01 Uo follc'dr.,; u.^o^euts of a 
llt;tiths circuit (ukple ueatBCAt) 
.(&) ko^dUshts 
th) cvik indicator
(c) Lhit'^k
(A) circu: liM>.tr 
(c) parking ll^hU 

. (t) ftL'JSto: 
’ • (s) battery

(a) kstruccRt lights 
(i) unUrhb

, ■ (j) brake lijjbta acA scltca

}*5i3 lAcatify the «-!>o;ct!ty of a 1 kiitii,s 
ay^tCD oil a Yuhiclc 9.d chaego tiUV 
bcoAlightB as uececbary



iWIKTHEORYRFIKniOKOFRinC

«

9

I

Mlf; conjMiiiQts of a coil 
ISOitioR oyotcn

u
01
01

the 7 co^poacMo of a 
ceil if.nitioa ejatoB 
laelu^ks the 
ktcri'datloesHlcs tind 
OpBfadcA of UbOa 
coupoAcato

Oli^lSIONMansisjrf.iCT

PAIil c

of the coll ijjticA sjalfi inciB(.;:[’.i

(a) non u? cjrreat thrdc^i tha 
?rlx7 circuit

(b) F.ehtlwc’iip hetscen the priaary 
cad eeco.vjq circjlta in the 
coll ar.i dutriUtor,, theory 
fiperaioa

(«) Flou of cerront thrciirh the 
sacoddery circuit

(d) IsRitioA tixlAs
(fl) Operatir-A of yaeuuQ and 

' centrifugal adnacfl flochanian

PAGE „

A.9*nafliitify and aeccribc 2»5.*i,1 Ascribe and identify tho folloalnij 
coapoaaU of a coll iEaltiun ayetoal 
(a) Battery 
(hl catch 
(c) OP Si.’iutaiico «l?fl 
(i) Cell
(e) Dlatributor lacliidlas;

capt rotor, poluU esDdensor, 
ceo and o-ivance nbctianlaas

(f) Ei'jh i’e-tiwa liaJs
(e) Spw'.: Phv3

i9iM Deasribe i:d dtaawtrate the opcnttjaiJiJi^.Z Soto the oporation of the isnltlca 
of the coll Ijatlcn syolci inciU(.iip.' cyatea on a Bodcl or on a ruxaifid

enslRs.
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DIVISION W5KJL5Bm,IOTI0J

THEORY PRACTICEDErlHlTIONOFTOPlC

t

I

Ir<.

■I
01 
M

i9iS CospleU inspeetiont nlnteiianeet 
aijtiebcat and tostin;; of i'juitlon 
ccnpoQoats oa en operational cn^isa 
NOTSi EulQlllS ciUGt bt test run before 

ABd (olloKhg DainUhU' .<«

J.9*6 IdfiBtit; ooQpoDOBU of a lead^aBld 
bette;:; on a cut-awy aodal

1.9*5 Bpfcribcaad 
dwtratc tin

cair.tflUnRCfl aad 
tcoUng 9f tho coll 
IsnitiOB afstan.

li9«f Ideatlfytbe 
eo3?oaoste oS a , 
iQfld-acld storai^o 

** batten lAnd describe 
tba coastructloa and 
purpoao o( aacb part.

2i9i5 ®«cribe and dwoaotrate Mia 
naintMance, chccktuB and a'ljwttccat 
of thu coil ic’tltloB ayntea iiii;hdlB{;t

la) Cloaninsi cottins and tostlns 
apart; p1b>;o

(b) Cloaninf; and Batting contact 
points ncln5 fedcr (•ai.ua

(c) Tf'otlai; cf con'>'i:;ora
Id) Tcotlss of hiri tencicn dreo
(e) Visual inspsetion cf ell Ignition 

iiysti;n ccifonontfl
(f) Settinj; cf ignitiua tinins
Is)- Chcckh; oporation of vaccua and 

ccntrigusal advance socbanloja
2iM»1 lloocribo and (jive the purpose of the 

fcllonhj leafrncid battery cocponentai
(a) Battery choaical6{>.'ictrolytel
(b) Plates, both nefjstivc and pooltivt 
(e) Soparatcrii
(d) Container
(e) Terainal posts and eenneetorn

2i9i(t2 Describe the ohenical action and 
I activity in a lead-acid battery

%25e2%2580%25a2ai.ua
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JlViSIOfi arasiMi sisra ■ kct (ccaii.)
“I

RSOIttlEEORY

I

t .

I i

01 a

2«9i7 tcBcrlba and dcwtrate the fdUvh;
Ut«ry »ht9&yn:ii prscodurQat
(a) Bittc?!’ cIer.:Uc proicdurfa
(rt C-itc'.;iiiplix‘rbIyu
(c) CUchlnij «1U I.y4r5:iflttv
(d) Chocklas ultli high dlacharj® Uator

til.7 Dei'Mlbo asd 
tU 

U»pectk<Q| 
f;Aht..n:r.ci aad 

ot a louUdd 
Glcragu b&ttar;

DEflWniOK Of TOPIC

5i5.7 Cocploti hU BalatorjAM and tc:ithr^ 
0* a battery iKludiij Uth cltiwiiif; 
and teBti&jt ulth a hycroeder and hii;;i 
dUcharije tenter*



PARIc

DiVISION CM

PRACTiCETKEOR" .DEfimiO;^CFIOPlC

I

t

t

I

1

}«10il4 Idc&tlfy coflMitA of a clutch 
as&csblj and noie op^aUci

5.10.1.2 SsW/e, laiNCt Hid rfiiihco i dni'"':! 
ao&ccbly incluliits clutcli pfhU 
aditfdbneat 01 

(0

i) Pres-'i?^ SpriRja
ii) Prc'i3"fc phU

- ill) Frlcticn Diuc.
• f sc 111^3
<> cucr.ioii (iprls^s

, • csUnus
bl Ttirnt bearing ’ 
v) Pilot tsftrlns h emtaduft

(fl) Clutoh po-lu adjufitcnt

1*1U,1 Bicwlption of thfl 
principles and 
sQjpcniiitta of & dry 
plate clutch cad 
diitonctriU 
collect pfocciiiroil 
for tuO rv':cvi.l 
iMiixclioa oad 
replccciioat of clutch 
flOiTpoacntfli

2«10iltl DcocrlH the prlnclplco of chteh 
oi'cratioa end Identify badc 

- coiponcnta and hcr-'rclutioachlp
lacliidinEi
(a) Clntch pcdiil x'-d llaht^ia
(b) Chtcii ioik
(c) Tarvet tOiifbR
(fi) Proixurc phto and Sprlnja
(fl) FrictU disc.
(f) yiyhh«al
(j) ?rancd.ic:cii prlaary abaft 

2«10*li2 Ofificrit^ ftd dcwxtrato correct 
prccedvriio for!
(a) Clutch rc&onl Hid rcplacoueat
(h) Inapccbicn of dutch purls 

lucludUsi

PACh:
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DIVISION tsiwuns
I

Pi^ACTiCEMOWOfflUlIlOHOfTOPlC

I

0

. !

ib

the reio'/d, in-pcctioa 
nad NpkCQceat o£ p^ofdliait 
aalvcroal Joiata.

SMt bepect ad rephte a 
aalvernal Jointi

I
LlIil Bcsidho the baalc 

tnectba aad 
coi;ja>.nt6 of the 
seaihox, propeller 
shaft and 
ilffereutial

4.11*1*2 Ilc:'-:rlU the fmtlott, coM'-aeate 
and t^pes of propehafta iaeladhp 
opeai closed aad use of uoivored 
joints

2.Uil«J Sesedbe tb fiiMtloa and
of a filffcrutir.1 iiicl'iniiiiii ths f 
of !iypoia,.bV'l aad wri posrinj

I

Q 
0

uced ill the ^eu? o*?: aw aiffoieatid 
and verbally wpldn U pocer flw 
tlirough each uait .

2.11*1.1 Dfijcdbo the faactiaa aai 5.11.1 IdwtKy diffwoat tjpej 
of the swrbox i£cliidhi*!i neketer 
ccchhaicn naseiihly, slldics and 
coactutit fi'joh gears, gear types 
(besriagboce)



DIVISION sjEssro

PDACIICETHEORYDtfll’illlONOFICPIC

1

goarL-Jx tkua adjus'* the ^enr corrtictly.

0) I

1

b

lilZil stcerhs
Gl'Uiia t;(iO3ctn aad 
Ude ttjc-poacds ot 
the steering gear 
assesU;

(a) end pin;
(b) bnc'dad adjccteicat

2i12i2i2 Dhxs r.jd tautrnte svserkg geei 
atlJusUjrits Uakdcgi

>i12il tbtc the rdchons'dp of otuei-in;;
Components nnd idiitify ths ‘.ufloji 
partfl and fiteericj gei-ntry ftagloti

liKi2 hovldo a detailed ' 
d'iMrlotloa of three 
SlcrUti t;cur 
ur^ifdl.'S iind 
dcmcriStrnto 
inapcctloi^ and 
aejnetneat proeedaroe

2*12*1 Identify end deecrlU the basic 
cesaoacnw of a fitcwinij ginr nsceably 
and describe the funtion oi the 
follojlngxteorhg geometj anglesi

PAPi c PACE

operation and inspection of the 
folios!:::! atceri:;* resreJ
(al i^crii Md Sector
(b) "’Oi'iJ And ?m;
(c) SacUnd plaios

(n) cwt'?.'
(bl cawsr
(el ten in/ont
(d) ackcrian principle

2*12*2*1 identify and destribo the components J* 12*2 Dismantle and re>a5e'ri.bU a etecrln,;
i Ar.>*<ib*An Ah nf *k.i **...« .J*..,.*! kk. ....^



PART c

PRACTiCEWRY

1

P&bc&U Uv &d It applies to 
sotor vihlch b^keo

t(ljwlTi.nk of mU? iehlcb br*kw 
iiKkdir.|j: ■
(a) brakfr slicsd/xulu
(b) siiccl c/bjfin? 
(fl) mattt?
(ti) ilf'uiVffiw irt.'^flctlos 
(o) anil bloo^ tra1’.'4^

u
0)IQ

DEFHKKCMOfTOnC
I hyT'iiySSJ jSpfiT' 

as ttey apply to Uc 
Svake 

oyatc;] S'ld coQp'jacaU 
ci t'tfo sajor typos 
ot Ma systoDCt

!(ahto:;asco and 
Adjaat^oot of H.Y. 
braJsoo,

division B!ii.B
^.l^■l■.l.^—1»»—♦■■■■iw

2»IJ»1»2 Mid dossribo taa tiajor 
co7joac:t3 of tbc du; ciiu , 
Ma ^ycucs usad on icotor viilticlQo| 
liicludinc:
(a) Diac ftsacrtly oor-poMita
(b) Dm aaM'tly cu.?x\'it3
(c) I'l’jat;?
U) ;i.vpi':ic:.t

2.13.2.1 DscoriU eai -'.c;.aiit«e 'he Nx&vd 3»13»'’ti aahtci'iir-co at 
kcpoctlcN &Q» servUh.^ of ROtor 
vehicle brabu Uckdli;;!
(a) 5-tiwal, Ucyeciio!;, cad

nphcciiiat of bruhs shoac 
saV'v Vido. !

(b) fiflrov.il, i.’:pectU.‘., cii’i
reol.'.c5uaal of vuel cylinfleys

tc) ilttiovalt bv^'itkon md
pflplaca’.;tflt of auta? cyURicrc

(dl Dfu^/bUc btpaatba
(o) Shod borh;; rc:'OJul cieadns 

Cbickias naa liyK.'.is at
(f) Wjuctsant o.' irsj b-’ibca
(g) of lift!i’.brikufl 
(111 nvJhb'' rd of a

I hyiraoiic bakii

fiflrov.il
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OBJECTIVES:

Upon completion

1.

2.

REFERENCE:

2.11.1*3 •

Ministry of Education, 

Scheme of Work, 
Automotive Engineering, 

PartC, 
Paragraph-

ata. . d. WI Odl. wi® . dlffer.mi.1 np.
ol unK, disdssemWe <« ""

.talon, puroo» <"d »n,Ia r«uirm<mt! of®, unit.

□tan . di«.™n«d »fd. "»■ •
lOnnW th. «V» >»« ***** ""

„ta®b..®.«d«ta. . Rtauf®®.«bd®®»—

ttk Itanin, o«kw. von will b. ®l. O do ®. tollowin,;
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1.

PURPOSE
activities

Read*

Do-

Theory of differentials, 

operation, and construction.

Service requirements of the 

particular differential units. 

The action of the differential 

in driving^ _
Listing and recording of 

information concerning 

demonstrated unit.

OBJECTIVE NO. 1 

given a differential carrier assembly with a non
locking type differential unit, DISASSEMBLE THE 

differential, RESEARCH THE CONSTRUCTION, OPERATION, 

PURPOSE,AND SERVICE REQUIREMENTS OF THE UNIT.

Automotive Transmission 

and Power Trains. Crouse.

Read- Automobile Manufacturers'

Repair Manuals  
Read- Auto Mechanics Fundamentals,

Qtockel. - (attached) ___

Worksheet No. 1

Read- Hillier and Pittuck, pp. 399-403

Mudd, Vol. 2 pp. 133 -144

Mudd, Vol. 4 pp. 147 -148
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1.

List number of differential pinions used.2.

used for differential pinion gears?
3.

used for the differential side gears?
4.

5.

Instructor's Approval

WORKSHEET NO. 1

Using proper manual, disassemble the rear end and differential assembly.

What type of thrust bearing was

6.

What type of thrust bearing was
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OBJECTIVE NO. 2

PURPOSE
activities

Read:

Read:

Read:

Worksheet No. 2Do:

Do:

differential action and 

of different makes
The 

designs 

and models. 

Service requirements of 

differentials. _
The Theory of operation of 

locking type differentials.  

Specific data concerning ad
justment, procedure^, speci

fications, special service pro- 

r'Pdures and illustrations.

Listing of the types and 

trade names of locking 

devices. ------

Listing the testing and service 

requirements. -________

Auto Mechanics Fundamentals,

Stockel.  _________

Automotive Encyclopedia,

Motor's Service._______

Auto Repair and Service,

Stockel. (attached) 
Read: Automotive T ransmissions and

Power Trains, Crouse. __

Read: Motor's Auto Repair Manual

National Service Data

Manufacturers' Manual

GIVEN A DIFFERENTIAL CARRIER ASSEMBLY WITH A LOCKING TYPE 

DIFFERENTIAL UNIT. IDENTIFY THE STYLE OF LOCKING DEVICE: 

r-.arti e im^pfcT AND REASSEMBLE LOCKING PROPERLY DISASSEMBLE, INSPECT, a

DEVICE. RESEARCH THE SERVICE REQUIREMENT^ 

Worksheet No. 3
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WORKSHEET NO. 2

devices and their method of locking.

1.

2.

3.

List three styles of differential locking 

(List by trade names if necessary.)
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WORKSHEET NO. 3 .

from the automobile.

1.

and reassembling a lockingtake when inspectingList five precautions to

differential unit.

1.

2.

3.

4.

5.
I

1.

!2.

3.
I

List one easy method of testing the iocking type differentiai without removing



INSPECTION, AND

1.

2.

3.

4.

I

5.

1.

2.
3.

4.

1.

2.
3.

4.

1.
2.

4.' it causes bo'

1.
2.

3.

4.
When servicing a 

plates must be.
well lubricated at assembly.
kept free of all oil or grease, 

installed in proper order.
. aligned before tightening case bolts.

The drive axle that has a locking differenl

1.
2.
3

4.
In the

no driving

,ntial causes the 'spinning' wheel to:

170 
POST-TEST 

REAR AXLE DIFFERENTIALS - IDENTIFICATION, 
SERVICE REQUIREMENTS

Answer on a separate page. There may be more than one right answer.
Three parts found in locking type differentials that are not used in standard 

differentials are;
differential pinion cross (spider).

clutch plate.

brake cone.
pressure spring.

The locking device in a differei 

stop.
slow down.

speed up.

*• 'X-Ple P.-

locking differential requires the use Of a:

multi - purpose gear oil.

heavy duty engine oil.

!. special type gear oil.
extreme pressure gear oil. differential, when one wheel spins:

- annlied to the other wheel.
all the driving force

,th wheels to spin.



171

differential is:

is kept pre-loaded
9.

1.
2.
3.
4.

1.

2.

adjustment screws.

coil springs.
flat springs.

in mesh with:

3.
4.
In the conventional ,

may be carried by:
thrust washers between gear and case.
ground surfaces on the gear and case.

i. thrust roller bearings between gear and case.

, ball thrust bearings between gear and case.
idjustment on the clutch plates in a locking type 

made with adjustment screws.

made with adjustment shims.
made with a combination of shims and screws.
made only with replacement of the clutch plates.

of looking differential, the cone

‘8.

The purpose of a differential in a driving axle is: 

to permit equal pulling effort to each wheel, 
to permit one wheel to turn more than the other without loss of 

drive force to either.
to reduce wheel slippage or skidding on turns, 
it has no real purpose in straight-ahead driving.

non - tractional type differential, the gear thrust

1.
2.
3.

4.
The ai

1.

2.
3.

4.
In the cone brake type 

by:

1.
2.
3.
4.

10. The bevel gears on 

differentials, are always 

the clutch plates, 

the cone brakes, 
the differential pinions, 

the drive pinion.
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answer key

PRETEST AND POST-TEST

I

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

3
3
3

4

4
4

2

2

REAR AXLE DIFFERENTIALS - IDENTIFICATION, 

inspection and service requirements

3 4

&

3

® ® ®

2 
2
2

1
1

1 2 @ 4
@234 

@ ® ® ® 
® &

1 
1
1



Dear Sin

. stockel to be used as
with the programed

13 -
15

favourable response.

The Goodheart -
South Holland,
Illinois

8

Wilcox COe, Inc.t

3 20
[ of these

of the ----+entirely non-profxt.

Ronald H. Balsdon

Request for Fennission—‘ . sectionsof the dock• 
,Auto Service and Repair, 1975
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APPENDIX D 

PERMISSION TO REPRODUCE SECTIONS FROM 
STOCKEUM. AUTO SERVICE AND REPAIR

p. 0. Box 44600 
Nairobi, Kenya, 
1 August, 1978

sections would 
research and

“—tl •z»e.i schools concerned, 
teve been purchased by 

rrcolllge for the in-service

to Reproduce* Small 
citockel, Me

th?USiersity°S"Nairobi®in®individualised 
program for the Technology Course inIsrrs’s^.stisrsss.is^

I would be Stateful "Auto^Service
to reproduce s®’?® «;tockel to be used as 
and Repair. 1975. r^nofframed modules. The
information sheets 
sections concerned area

Sectioni - 1 to 13

15 -11 to 15 - 1> ig  2 to 16 -
19  3 to 19 -

With p®™^^^^°p;r?osrort "be used only for th P .
inclusion b®®’' itself
and donated to the five^--. 
and several , Teachers -the Kenya Technical 
training of teache

I would appreciate your 
Thank you.
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appendix D (CONTINUED)

123 W. Taft Drive

August 16, 1978

I

.terxal from our

the material

'ays.

ler

^«r. Ronald H. Balsdon
P.O. Box 44600
Nairobi, Kenya

Thank you, Mr* Balsdon, 

for

Z
—

Good heart-Willcox
. South Holland, III. 60473 

Phone 312 333-720©

as outlined in your letter.

for your letter of August 1st ^a«ve to reproducing ma 
book AUTO SERVICE AND REPAIR- 

Tou have our permission to reproduc 

We wish you the best of luck with this project.

i .

Using G-W Books

^®orge
P^esidenJ^ 
GAF;kg^

i ."o’gfii'.
I lllljpll



1

KS 1500/

2.

4800/

3.

614/

€00/4.

7414/
TOTAL COSTf

based on
for KIE panel

COSTS 

individualised

OF REPRODUCTION OF 

instruction MODULES
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. Purchase of one set of individualised instruction 

modules from the State of Oregon, Department 

of Education

Stencils (Gestofax)
Average module of 15 pages X 32 modules

X KS 10/ per stencil including ink 

and supplies

r>n 201 students in Form Four*

C*— .orSMsasqr, •meetings are regular rscurr«

Paper 73 gram white A4.
Average module of 8 sheets X 32

modules X 30 of each module X

KS 40/ per ream of 500 sheets.....................

Photocopying and printing information 



authorisation

6th April

Dear Sir,

I

research project 
! engineering 

N airobi.
.d best wishes.

MINISTRY OF EDUCATION 
JOGOO HOUSE >

HARAM BEE AVENUE 
P.O. Box 30040 

NAIROBI

. 19.7.6.

KJ’nya TSScfl’ Teachers College.
P.O. Box 44600,
NAIROBI

r«lcgfanis: “Education”
'^'fephone. 28411
^0 replying please quote

‘‘«-n„.,...T./.5A5/4/1O5
and ^te
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appendix F 
FROM THE CHIEF INSPECTOR OF SCHOOLS

yours faithfully#

, a„ wrillng to oootl™ 
Olscusslon on your “ “"^toLtlvo

on indMOuallsod J”"™'** _

under th, „
You can go ahead with

(A-
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NAME 

1.

2.

Which books....

The attachments are:3.

Comments... •

The worksheets are:4.

Comments

5. The biggest problem I have is- 

 

The thing I like best is- 

 

 

6.

Good... 
Mediocre
Useless..

Helpful. 
Mediocre
Poor ...

I have completed
The text books are helpful.

APPENDIX G 

QUESTIONAIRE FOR STUDENT USERS OF 

EXPERIMENTAL MATERIALS

INDIVIDUALISED MODULES 

modules.

YesSomewhat 
No..........
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APPENDIX H

Please mark

+1
-2+2
-3

after each question.

1.

2.

in the Motor Vehicle

3.

4.

5.

instruction modulesindividualised
the

Students6.

each statement 
with it.

how you feel in each case.

I disagree a little

1 disagree on the whole

I disagree very much ■ 

not what you think others want

in the left margin according to 
Write the i —

I agree a little

I agree on the whole 

+3 I agree very much 

GIVE YOUR OWN OPINION AND I 
TO HEAR.

Comments may be added in the space

wanted to use them.

motivated when they use the individualised

QUESTIONNAIRE

FOR TEACHER USERS OF EXPERIMENTAL MATERIALS

These questions are an attempt to. assess.
instruction modules used in how much you agree or disagree

following numbers depending on

-1

course.

ins.™..™ H. h..pn. ™ ■"
to learn more effectively.

n mold be used to teach students in other 
Individualised instruction could be 
courses more effectively



individualised instruction modules get more7.

The administration of my8.

9.

10.

11.

in class whenmisbehaving

for allindividualised

this method ofof

instruction

i

Please write any other 
teaching below.

14. I personally^ 
students i“ *

Students who use the 
practical experience.

would like » 
in "the class.
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appendix H (CONTINUED)

satisfactorily at the Form

I

comments you

school encouraged the use of the modules.

More research and development 
of time.

13. Students who use

on the modules would be a waste

have about the use

The modules were able to be understood 

Four level.
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APPENDIX I

the belief
(1) Accentuation

1.

2.
I have come

3.

4.

5.

restrict the
6.

7.

J a worthwhile goal, 
freedom of certain

—<, and the highest 
by those-who are most

, of speech for all groups is 
to restrict the f

itradictions 

of government 
of democracy is a L

-1: I disagree a little.
-2: I disagree on the whole.
-3: I disagree very much.

between the belief and the disbelief systems.

Russia have just about nothing in common.

.thing in common.

quite different from

Within the belief system.

- is a democracy 
government run I .

THE ORIGINAL ROKEACH DOGMATISM SCALE

The following is a study of y*’®'que^^^^ “

each «Xm^n? ’̂o°X7ng7s your

s^^:r:r:n - -e - -u do.
Mark each statement in 
agree or disagree with it. P> 
depending on how you feel about it.

+1:1 agree a little.
+2:1 agree on the whole. 
+3:1 agree very much.

of differences 

The United States and 

Communism and Catholicism have no 

IhoseCSnby^^^^^^

(3) The coexistence of con 

The highest form 
form e 
intelligent. 

Even though freedom 
it is unfortunately

I. " '•

SJ’w pi-'



8.

9.

18.

19.

20. In ®

Even though I have a lot 
the common man I 
times.

181

appendix I (CONTINUED)

• . of faith in the intelligence and wisdom of
I must say that the masses behave stupidly at

,4, R,«.« «« •< «<«—" » .
I that a person would have a much better acquaintance 

a.ffisss.
. u-,.h nre really the same even though those

10. There are certain ipv to tell you they are different,
who believe in those 'isms try to

, isolation, and helplessness of man.

,l« and miserable creature.
live in is a pretty lonesome place.

(5) Beliefs regarding lhe aloneness,

11. Man on his own is a help!

12. Fundamentally, the world we

::

my personal problems.r::"-———
iderstood.

to'n^terrXhMfhT^^^^^^ arn’i)!::
.therstoo much in my eagerness

(6) Beliefs regarding the

15. It is only

16. There is so muc!

17. Once I get wound up

I sometimes interrupt o 

to put across my

21. It is better to be a dea

7:',
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(CONTINUED)

24.

something of great benefit to the

rd choosehappiness and greatness.

I have come to hate because of the
I

(10) Authoritarianism.

35. In the history

28. If I had to choose between 
greatness;

28. tn.. .« P~Pl.

have probably been just a handful

(9) Paranoid outlook on life.

30. Most people are failures 
for this.

3,. , pft« M. «■•" ••" ***

33. P„p,. -«*' *"■*

34. I am sure I am being talked about.

38. ,p th. hl«P« ""
of really great thinkers.

36. There are a number of people 
things they stand for.

Z. qfe becomes meaningful. .
„ «. <»«.»< PPU-P* ““'■

°,xrp»iy“”

and it is the system which is responsible

appendix I
I am afraid of people who want to find out what I am really like 
for fear they'll be disappointed in me.

(8) Self-agrandizement as a defence against self-inadequacy.

25 While I don't like to admit this even to myself, my s«ret ambition 
is to become a great man, like Einstein, or Beethoven, or 
Shakespeare.

26. The main thing in life is for a person to want to do something im- 

portant..

27. If given the chance I would do 
world.



40.

To compromise with41.

42.

must be pretty selfish if he considers
43.

44.

(11)

45.

46.

47.

(12)

a person

of his ownthinks primarily
50.

51.

52.

(13)

I
of people in this world: those who are for truth 

lainst truth.

183 

(CONTINUED)

Toward the disbeliever.

48. There are two kinds 
and those who are agi

49. My blood boils whenever 
is wrong.

A person who 
contempt.

Most of the ideas 
paper they are i

I sometimes have

Interrelations among prlmWw.

53. In this o? experts who can
going on is to reiy

happiness is beneath

appendix I
A person who gets enthusiastic about too many causes is likely to be 
a pretty 'wishy-washy' sort of person.

To compromise with our political opponents is dangerous because 
it usually leads to the betrayal of our own side.

zijffftronrpc of oDinion IO religion we must be Xul'noTTo comp%'X with those who believe differently from 

the way we do.

printed on.

Stubbornly refuses to admit he

Intolerance.

in the opposing camp.
h rh tolerates too much differences of opinion among 

A croup which toierazes iwown members cannot exist for long.

In times like these, a person 
primarily his own happiness.
TO compromise with our political opponents is to be guilty of 

appeasement.



appendix I

55.

It is only the future

itices in the present.

61.

/
advance an idealforce to

66.

understand the world he lives 

events.

in life it is sometimes necessary

progress can be achieved.

60. To achieve the happiness c 
necessary to i

of mankind in the future it is sometimes^ 
■put up with injustices in the present.

in the long run the best way to live is to pick friends and associates 
whose tastes and beliefs are the same as one s own.

56 There's no use wasting your money on newspapers which you know 

in advance are just plain propaganda.
no. — "•

likely to confuse them.

(14) Attitude to the past, present, and future.

58. The present is all too full of unhappiness.
which counts.

184 

(CONTINUED)

. X* zioeirahiP to reserve judgement about what's going onL’„;s h'J.h. 00,0,00. o,,no. ™
spects.

(15) Knowing the future.
If a man is to accomplish his mission 
to gamble 'all or nothing at .

telv e good many people^w^th ^^^^derstand what's
£X"t Sal and moral problems don t

. Hon't know What'S good for them.
63. Most people just
34 There's nothing new under the sun.

1,61 B.,l« io „ „«r. O'yssssr-
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appendix J

1.
i, habits, and breeding can hardly expect to

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12. such

13. luld somehow get rid

14.

15.

17.

18.

more, everybody would be better off.

much more important to society than

—*» more than mere 
’^ublicTy'whipped, or worse, 

who does not feel a great

to be severly

, it is best for him not to think about 

supernatural power whose

Kssasw?*-*
Anteul.
Sw crinMS,
imprisonment, sucn

There is hardly 
love, gratituoe, and respe 
Most of our r’rXdand^eebl'-n^^^^^^^  ̂
oftheimmoral,cro . ^nd ought

Homosexuals are hardly 
punished.

16. When a Parson d;e'^rful 'things,
it, but to keep busy .^te faith in some

Every person shou'^ question.
decisions he obeys ^igh places,
some people are born w.th an

important things that can never 
mind.

rebellious ideas, but as they grow up they

lews and plitical^P™9rams,^':’

THE CALIFORNIA F SCALE

Ob«l,„e. .nd ™.P«« 
should learn.
A person who has bad manners, 
get along with decent people.
If people would talk less and work

The business man and the manufacturer are 
than the artist and the professor.

pSy understood by'thoTuX

What the youth needs i^^i«di^ciplin^; rugge, 

be punished, 
on children, desew 
to be I 

person
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appendix J (CONTINUED)

19. People can

20.

earthquake or flood
21.

22. No weakness or

23.
plots

24.

25.

26.

27.

28.

29.

{

back if we have enough will power, 

to keep order and

can explain a lot of
Some day it will 
things.
Wars and social troubles may someday be ended by an 
that will destroy the whole world.

difficulty can hold us

authorities in Germany

disease from them.

in this country, even m Place

be divided into two distinct classes: the weak and the strong, 

probably be shown that astrology

It is best to use some prewar j 
prevent chaos.

Most people don't realize how 
hatched in secret places.

M. » * *" -•*«••••— “**•

Familiarity breeds contempt.

Nowadays when so many different 
together so much, a person has to i 
catching an infection or

Nowadays more and 
personal and private.

The wild sex life of the 
of the goings-on i.- 
expect it.

much our lives are controlled by



1.

2.

3.

4.

5.

6. though many other people may
7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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appendix K

for the IhriB of ft 
important pe«onality characteristic.I have

I .believe that

I am always carefu
I always put on and take

THE GOUGH-SANFORD RIGIDITY SCALE

I am often the last one to give up trying to do a thing. 

There is usually only one best way to solve most problems. 

, prefer work that requires agreat deal of attention to detail, 

icult to turn my attention to other matters.
I dislike to change my plans in the midst of an undertdcing.

I never miss going to church.

I usually maintain my own opinions even 
have a different point of view.
, find it easy to stick to a crtain schedule, on. ■ have star^ • 

, do not enjoy h.ing to adapt mysdf to new^nd unusual atuat»n.

, prefer to stop and think before I act even on trifling mattos.

, try to follow a program of life problem is best even though

I usually find that my beginning.it doesn't always seem to work mt 

, am a n^thodical person in whatever I do.
wise to do things in a conventional way

I think It IS usua
, always finish tasks I start, ev 

, often find myself thinking 

, have a work and study schedule w

the light, or something O’ 
paver done anything Cngerous 

promptness is a very 
• about my manner of dress.



 2.
quite different than those

3.
is really only one

 4.

5.

 6.

 7.
me

.... e.
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GENERAL OPINION SURVEY NO.ONE

•m of gov 
is a L

While the 
possible to a.

I am sure peop'
around.

-1: I disagree a little*
-2: I disagree on the whole.
-3: I disagree very much.

- [ a democracy 
run by

to believe in are

and the highest form 
those who are most intelligent, 

are protected against literature that

of religion there

T« . ............................ ..
a number of important social a P opinion. We have tried to cover

statement, you can be sure many p P

X -SIT—
depending on how you feel about it.

+1:1 agree a little.
+2:1 agree on the whole.
+3:1 agree very much.

Give your own opinion, not 
some questions may seern i 
opinion. Do not check back

unpleasant way when I am not

.... ,. ».o« pwl.

feelings of guilt

 The principles ’^av;
believed in by mostpeop
Of all the different interpretations 

right one.

The highest fori 
of democracy i*

- — rernment is 
government i- 

that young people i

,le talk about in an



and South Africa have nothing
11. Politically

how to solve my

is the beginningorganisation

• ••••

are

21.

be better

of government and
hishly

irinciples in their lives then 

hero than to escape

end for that organisation.
to be afraid of the future.

quality of ideas that one sees

people 
of others.

23. In a military 
a coward.
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Fundamentally the world we live in is a pretty lonesome place.

dislike those who stand for completely

In a discussion 
to put acre-

to die a

24. A democracy is 
is most effective

■ ’ '"‘’^by the'mosS°«"‘3'^'’'- 

when run by «*

 9.
 10. It is only natural for a person to

different ideals.

 and economically Kenya
in common.

... ,2. TO with on..
ficing one's principles.

 13. I'd like it if I could find someone who would tell me 

personal problems.

 14. Strong differences of opinion^ within any 

of the)—

 15. It is only natural for a person

he a deterioration in the
16. There seems to be a 

on the market these a

..... ,3.
may have to accept p .usorbed in what I am going

,3.
to say that I forget .^.centered and give little concern

 20. Generally •'**'J'2the«^
for the welfare of otne eagerness

■ 1 I sometimes interrupt o 
mv own point of view.

OSS my c***'
different guildi"9 P'

22. Most people hold
I have come to accept.

battle it would



There are32.••• ••

33.

34.

35.

attack publicly the

 39.
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In this 
gcind on

 40. When I 
discussion --

36. When I am in a 
once to t

am really like

are apprehensive about what lies ahead

- 1 heated arguem 
get them across.

37. The worst crime a 
people whoL-

arguing

.to plan what I want to 
the other person.
, only way we can know what is 

,rts who can be trusted.

Hable to break into the 
ucial idea.

It is not suri 

we do.

secret ambition is 
Shakespeare or Mao Tse Tung.

have nothing

could commit is to 

Siie I"
„ nW tw il “ W"”™*.

25. At times I think I am no good at all.

26 The end justifies the means; if the goal is good and ideal enough 
it justifies means that are sometimes not popula .

, am afraid of people who want to find out what I 
for fear they will be disappointed in me.

28. Life without religious conviction is very lonesome.

29. While I don't like to adrnit this even to myself, my 
to become a great man like U Thant,

30. , .nd p»II.W«y S-'* AId» -«■

in common.

ni«nr, d. —W «. K- P™«V P- ,■« ' 

of really great thinkers.

prising that people
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42.

•••••

 50.

51.

 52.

 53.

 54.

 55.

people
 56.

 57.

47. It is sometimes necessary 
strongly believes in.

43. The present is all too 
counts.

political party 
in the press.

In times 
ideas put

—1 guard against 
side than by those on

In times like these 
his own happiness.

looking at me critically.

really only a few intellectuals, 

if he considers only

moments when I am

appendix L (CONTINUED)

41 In the long run the best way to live is to pick friends and associates 
whose tastes and beliefs are the same as one's own.

It is a more noble thing to sacrifice your life for your country than to 
compromise principles to save your life.

full of unhappiness; it is only the future which

• I to see 
denomination criticising

. r use wasting your There is no use propaganda,
in advance are ju P

must be very selfish

. from the same 
each other openly

which you know

49. If given the chance

I believe that the reason so many 
destined by events.
I have often felt that strangers were

Down through the ages there have been 

a person

44. There are 
my life.

45. There is nothing new under the sun.
 46. If people could read my mind they might be quite disappointed in me.

to resort to force to advance an ideal one

on newspapers

quite dissatisfied with the way I live

name wou Id go down in history.
, do .-I— »*—*•

people are failures Is that it is pre-

■ mAtters of one's belief in God. 
Compromise is wrong m matters

S by ;e^pl^°Tur°n-e's own 

the opposing side. 

,t is an unhealthy sign 
or reiigiotjs



• ••••

66. The future will

•••••

72. A person

forward the^ days 
of what the great minds of
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58 A oerson should be careful about his own interpretation of the news 
buf should rely on known dependable persons in positions of authori- 

ty.

59. Unfortunately a good many

exist in this world, there is

I have come to hate because of the things

67. people say insulting and vulgar things about me.
• rrtw life should be the accomplish

63. hl.
ment of something great.

69. There are a number of people 

they stand for.
70. , often feei nervous in the presence

■ * " Lthlnksprimarilyofhisownhapplnessismostundesirab.^

59 Unfortunately a good many people with whom I have di^ssed social 
■ and moral problems don't really understand what is going on.

60 If one Picks friends whose attitudes and values are ^fferent than his, 
he will some day find himself confused and compromi«i.

61. It is only natural for a person to have a guilty conscience.

62. The trials and difficulties of the present must be accepted as the price 

of future contentment and success.

63 Of all the different philosophies which 
probably only one which is correct.

the past have already worked out.
65. Young people should not have too easy access to books that are likely 

to confuse them.

those who have strong discipline ana go
order.

of people I don't know.

is dangerous because it



• ••••

are not worth the paper

so quickly that most

are nothing more than the propa

St u7wSh" 
:S'e hte n^ie^rSng oS^
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U- h tniprates too much difference of opinion among its
73. A group which tolerates too iiiuw« 

own members cannot exist for long.

one's own organisation or group who has radical

75. Most of the ideas which get printed these days 

they are printed on, 

around the world today
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responses
RESPONSES

loor discrimination.
se of P',stions deleted becau

X indicates que!

APPENDIX M 

discrimination study

5 
2 
3 
2 
2 
0 
2 
0 
2 
1 
1 
2 
5
4 
4 
1 
5 
5 
3 
0 
2 
0 
1 
4 
1 
1
3 
1 
1 
4 
5 
5 
1

2 
1 
3 
4 
4 
2 
2 
0 
1 
1 
3 
5 
1 
4 
0 
1 
5 
0 
3 
2 
7 
0 
2 
2 
0 
0 
3 
4 
0 
5 
5 
0 
2

5 
8 
3 
1 
0 
4 
4 
5 
8 
3 
6 
6 
8 
2 
2 
7 
3 
3 
2 
4 
6 
4 
0 
3 
6 
6 
9
5 
6 
1 
7 
9 
2

3 
1 
3 
1 
1 
2
3 
6 
2 
3 
4
1 
1 
3 
3 
3 
2 
3 
2 
0 
2 
0 
3 
2 
3 
1 
3 
1 
3 
0 
3 
1

0 
3 
4 
5 
2 
5 
0 
3 
1 
1 
4 
1 
1 
3 
4 
2 
1 
3 
8 
2 
2 
1 
3 
4 
3 
0 
1 
3
2 
6 
3 
0 
6

1 
2
3 
4 
5

X 6 
7

X 8 
9 
10

X 11 
12 
13 
14 
15
16

X 17 
18 
19 
20 
21

X 22 
23 
24 
25

X 26 
27 
28

X 29 
30 
31 
32 
33

0 
1 
4 
4 
3 
7 
4 
10 
7 
4 
13 
2 
2 
4 
4 
9 
0 
1 
3 
2 
1 
9 
4 
2 
5
8 
3 
3 
6 
2 
1 
3 
4

6 
8 
4 
2 
3 
4 
4 
0 
0 
2 
0 
3 
4 
3 
2 
2 
0 
4 
2 
3 
0 
1 
4 
3 
2 
1 
2 
0 
3 
0 
3 
3 
3

3 
1 
0 
1 
2 
0 
2 
1 
3 
3 
0 
1 
1 
0 
2 
1 
4 
2 
3 
2 
1 
1 
1 
3 
4 
2 
2 
2 
3 
3 
2 
2 
1

34
35
36
37
38
39
40
41

X 42
43
44 

X45 
X46
47
48
49
50
51
52
53
54
55

X 56.
57
58 

X59 
X60
61
62
63
64 

X65
66

2 
4 
3 
4 
9 
1 
3 
1 
4 
5 
2 
7 
6 
2 
1 
1 
1 
1 
1 
4 
5
7 
0 
0 
3 
5 
4 
2 
4 
2 
2 
2 
1

1 
4 
3 
4 
3 
4 
3 
6 
4 
6 
0 
4 
4 
2 
5 
3 
3 
5 
3 
8 
0 
6 
5 
3
5 
5 
4 
1 
4 
3 
1 
4 
6

6 
0 
2 
3 
4 
2 
1 
0 
0 
4 
0 
0 
0 
7 
4 
3 
2 
6 
3
1 
3 
2 
14 
3 
1 
1 
1 
2 
3 
tI 2 
0 
5

QUESTION
NO. —

GENERAL OPINION SURVEY NUMBER ONE

QUESTION 
NO. —

1 
1 
2 
3 
1 
3 
6 
2 
2 
1 
1 

2 1
1 
2 
3 
1 
1 
2 
0 
4 
1 
1 
0 
4 
2 
1
1 
2 
1 
4 
3 
3 
2
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reliability
reliability

«

#

«

*

«

M

*

«
»-

H 
M 
M 
H 
L 
H 
M 
H 
M 
H 
M 
M 
L 
H 
H 
H 
L 
H 
H 
H 
M 
iVI 
H 
M 
M 
H 
L 
L 
M 
H 
L 
M 
H

RELIABILITY ASSESSMENT OF 

GENERAL OPINION SURVEY NUMBER ONE

«
»
«-

question 
NO.QUESTION 

NO.

L -

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33

H = High Correlation. 
* « Reject or Modify-

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66__

Medium correlation.

M 
H 
L 
L 
H 
L 
M 
H 
H 
L 
L 
H 
M 
M 
M 
M 
L 
M 
M 
L 
M 
M 
M 
H 
M 
H 
M 
M 
L 
L 
L 
M 
M

Low Correlation



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

+1:
+2:
+3:
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GENERAL OPINION SURVEY 
FIRST REVISION

lany
great

things about me behind my back.

It struggles in decision making, 

deal of concern for the well-being of

with some ot in« yJhPther vou agree
perhaps uncertain aboutt others.

M^rk'eTch'sXent in the left margin according

or disagree with it. Please mark every gpgnding on how you

-1: I disagree a little.
-2: I disagree on the whole.
-3 : I disagree very much.

lot in common.

the accomplishment

Th. .oNowih. h.
a number of important social and have tried to cover many
statement following is V°;!Xf vSv you may find yourself agreeing strongly 
different and opponsing points ° gj strongly with others, and
with some of the statements, '‘.sagmeing g„y state-

it'please mark every^one^^_^_,^.^^ gggh case.
Write+1f +2,

I agree a little.
1 agree on the whole.
I agree very much.

Poll,WlyK.ny.»'S“«"

isrsas-—-*
those who oeiiev 
ferent.

I often have m^

Most people do have a 

others.

people often say



11.

12.

13.

many

14.

15.

16.

17.

18.

19.

20.

21.

22.

have loyal sup-23.

24.

25.

26.

27.

to myself, my 
Shakespeare

secret ambition 
or Mao Tse

A man

I accept the 
tion first-

being talked about.

- ,olitical and religious systems

not believe in some grea.cau
without giving them enough considera-

, never fail to hear my opponents view even 

ideas.
happiness and greatness, I would choose
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There is so much to be done and so little time to do it in.

an ideal or cause that,t is only when a person devotes himself to 
life becomes meaningful.
, find I am able in an arguement to p^n what I am going to say 
and at the same time listen to my opponent.same time listen to my opponent.

r»ll, «« ””
different causes.

My hardest battles are with myself.
, .nx W “
I would like to because of time.

Tung.

In a heated discussion 
while forming my own

If I had to choose between

„,plfish and considerate.
Generally speaking, most people are u

fpit that strangers look at me critically.

,t is not selfish to conduct you 

your goal.

I am sure I am

Although 
porters,

who does

ideas of others

,rt of person.



28.

29.

30.

31.

certain ideals even though
32.

stubbornly refuses to admit

33.

34.•••••

35.

36.

37.

38.•••••

Part 8

39.

his

40.

41. failures is that

42.

The dissenter 
than the I- -

Freedom 
no mi—

within one's own 
known opposition.

,ick friends and associates 

as one's own. j

be more dangerous
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when a person continues to argue

freedom that no group, 
eluded.

The guiding 
of most educa

I believe i 
something

■ 1 of speech
latter howe

that the reason 
istined by events.

T be more on guard against 
groups on your side than on the op-

people arc

d Rhodesia have a great deal in common.

I believe that 
it is predet-

my I'f®

for a life so successful

moral principles of 
ited Kenyans.

a person should set as
I signific®*^^'

is such an important 
dissident,should be exu,

vvhy so many

Politically Kenya an

I am too uncritical of the ideas of others.

organisation can

conform closely to those

I seldom become angry even 
after the truth is obvious.

It is not selfish to consider only your own happiness.

an arguement most people resort to introducing irrelevant issues.

In times like these it is often necessaiyjo 
ideas put out by people or l 
ponents' side.
It is wrong to force people to live by 
those ideals be very right and noble.

It does not bother me when a person 

he is wrong.

life's goal the achievement of



appendix o

43.

I always make my44.

45.

46.

47.

48.

49.«««•»
ideas one finds .the quality of

52. There are

1 would do
55.

62.• ••••

50. There seems 
on 1

51. In a military bff 
a hero.

live in is a pretty lonesome place, 

unpleasant things about me when

many religions in the world, 
but all have an element of truth.

und«»«l » •" W— '

to criticise in the newspaper if necessary, 

believe as you do.

Fundamentally,

I am quite certain that others say 
I am not around.
Most people face the future with confidence, not fear.

The idea of dying a hero is not for me.
in a discussion . o«.n tjn.i u -jjj-ry to repeat myself several times 

to make sure I am being underStOOfl.

—3 to be a deterioration in 
today*s market.

,ttle it would be better to escape a coward than to die

a person to be afraid of the future, 

failures and it is the system that is responsible.

,f belief in God.

53.

54, In order to be 
myself.

If given the chance 
world.

56. It is unnatural for

57. Most people are

68 Comprise » MJ °

58 8.PP,-J

60 , ,8,
5, Th.™ .™ . of 

things they stand for.

,t is perfertly accept^le 
those who i—
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(CONTINUED)

, “V )“«”«” »<«.'•”»" f””" “ “
fluenced by those about me.

the world we

no one of which is right.

something of great benenfit to the



with those who believe

•••••

67.
I know have

68.

69.

• ••••

•••••

13.

^3, people often claim to 

even though I have a lot a 
the common man, 
times.
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63 Of all the different philosophies which exist in the world, most of 
them are partially right and no one is entirely right

way we do.
Ano'e heliefs is a high and noble ideal, and moves

. or,™ » *“
same thing you do.

Most of the professional and 
the same 1. ..

1 semi-professional people 

moral principles I have.

Wnd, =f P.OPI. i" 
and those who are against the trtit .

perhaps pe».. wof'- “ 
liks„ «o.to,th.h«a.w.nndrhh.oh.th.s.d.V..r.not.o^m  ̂

,s Oh,, hatrrra, hr, . tod,

at t.h.ehew».ro.h|t.d..h,enthefrh.y.h-lo«W..rP

». ,, raw is not for troth then heIt.

Part C
Pl rhristianity have nothing in common.

’=• ,„,n.,«,rtd at larp, ar. helrr. able to report
^6. Increasingly newspap^.^1 interference.

is a democracy and the highest form 
 form of government gre most intelligent.

have high moral codes but don't follow them.



80.

81.

82.

83.

• •••

89.

92.

arguement.

lething important.

a person

,e just won't practice what they preach, 

jve their personal problems.

to have a guilty conscience.

who believe differently than

there have been only a few intellectuals, 

a heated discussion

with one's opponents leads to
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Only extremely sensitive people have continuing feelings of guilt

Man on his own is not, as some people say, a helpless and miserable 

creature.
A person should be careful of accepting news reports from any source, 
but should rely on known dependable people.
, would like it if I could find someone who could tell me how to solve 

my personal problems.

84. Down through the ages
85. I never allow myself to get so deeply involved in 

that I cannot stop.
M u—y « w.» O'». - W“ - ““ 

should be taken against mob rule.
87 in a discussion 1 sometimesinterrupt others too much in my eagerness 

w putTcross my own point of view.

88. Compromisedoesnotsacriliceyourowhgroup'sprinciples.

,t is a sign of weakness for a person to feel that at times e .s 

good.
90. I always try to avoid deep involvement in an

9, ,t certainly is not the main thing in life to do som'
, naturalforanersontointerruptinanarguementtoexpress 

It is only natural io« - 
his own ideas.

93. It is all too true that peop

94. Most people do need help to sol

95. 1 think it is unnatural for a person

as.
, nnt believe that compromise



have nothing inCommunist ideology

happiness will probably

• ••••

110. Differences 
stronger.

105. A person 
find it.

controlled by propaganda 

probably in time make it

100. There is nothing wrong 
and pursuing it.

101. To compromise with our political opponents is to be guilty of appease- 
ment.
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with choosing happiness as your goal In life

of a person's life does not depend on some great achieve-

102. A democracy is a highly developed form of government and operates 
best when run by the most capable.

103. It is a good idea to encourage differences of opinion in an organisation 

to keep it healthy.

104 The Christian faith and the 
common.

who thinks primarily of his own

106. The success 
ment.

108.1 never have moments when I feel useless.

109.1 believe most newspapers today are note, 

of opinion in any group will
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QUESTION RRR
1
3
5
7
9
11
13
15 
17 
19
21
23 
25 
27
29 
31 
33
35 
37

M 
H 
M 
M 
M 
M 
M 
M 
M 
H 
H 
R 
R 
M 
M 
R 
R 
IVI 
R

39
41
43
45

49
51
53
55
57
59
61
63
65
67
69
71
73
75

R 
M 
R 
M 
R 
M 
H 
M 
M 
M 
R 
R 
R 
IVI 
M 
H 
M 
IVI 
M

M 
M 
M 
M 
M 
H 
R

RELIABILITY ASSESSMENT OF 

GENERAL OPINION SURVEY FIRST REVISION

M
R
M 
IVI 
R 

r M
R
M 
M

68* 
66* 
64* 
60 
56* 
54 
48* 
70 
40 
42 
46 
72 
52* 
58 
62* 
74 
50 
44* 
104

77 - 
79 - 
81 - 
83 - 
85 - 
87 ■ 
89 -
91 - 
93 - 
95 - 
97 - 
99 - 
101 - 
103 -
105 - 
107 ■ 
109 -

«

H
IVI «
R =

= Inverted Questions. 
High Correlation. 
Medium correlation. 
Reject or Revise.

QUESTION 
NO._

34* 
30* 
26* 
24 
20* 
16 
18* 
8 
36 
2 
6 
10 
12* 
14 
22* 
38 
28 
26* 
4

QUESTION 
NO._

102 
86 
98* 
24 
90* 
92 
108 
106tM 
78 
80* 
84 
88* 
96 
no 
100 
82 
76*



feel in each—3, depending on how you

1.

2.

3.
of religion

4.

5.

6.

7.•••••

8.
weworldthe

9.

+1:
+2:
+3:

I am 
not ai
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-1:
-2:
-3:

- f and the highest 
'those who are most

to believe 
most people.

interpretations

I agree a little.
I agree on the whole. 
I agree very much.

OWN OPINION

unpleasant way when I am

of. government 
of democracy is a L

GENERAL OPINION SURVEY 
SECOND REVISION

The followir^ is a study of vvhat the
a number of important social andI pers: to cover many dif-
statement following is your personal op ' yourself agreeing strongly with 
ferent and opposing points of strongly with others, and perhaps
some of the statements - J ree or disagree with any statement, you
uncertain about others. Whether youjgre^eor^d^ g

according to how much you agree

there is really only

T usuallu, it is sometimes the oniy 

ible Weal, 

in an

„ve in is «

are protected against literature

way posstole to
^nie talk about m 

sure peopi®
jround-

Fundamentally

- is a democracy 
government run by t

I disagree a little.
I disagree on the whole.
1 disagree very much.

MAT WHAT YOU THINK THE AUTHOR

find shades of opinion. DonotchecK

Most people just don t give a dam

For people with .any sensitivity at , ,

«ith feelings of guilt. different than

The PnnciP'^ J,!;’''® 
those believed m by

Of all the different 
one right one.

The highest form 
form 
intelligsot.

important

can be sure that many people feel the same

Mark each statement in the left margin 
or disagree with it. Please mark every one.

Write +1, +2, +3, or -1, -2.
case.



10.

11.

is to be guilty of
12.

13.

14.

15.

16.

17.

18.•• •••

19.

20.

21,

22.••• »•

23.

24.

25.

26. am really like

27.

I form of government 
.sfintelligent

any organisation is the begim-

and ideal enough,
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person to dislike those who stand for com-

To compromise with one's poiitical opponents 
sacrificing one's principles.

M
my personal problems.

Strong differences of opinion wrthm 
ing of the end for that organisation.

Th.. ““

one MS on the market th.. *.**• 
,„.ni».,on,o.t.o«nd,th.»t.,t.r»«m»*.».-t,m«

am dow to «.T that , « .„o ~

Generally
for the welfare of eager
in a discussion Sf*5ew.

""""""Zd duite different guiding princi.es in their .i«s 

^h^n iCe »nte to accept.
,n a military battle it would be be 

a coward. wahlv developed

andismosteffeotiv
Attimes.tblhUamnonooda-^^^^^^^^

The end justifies^ ^e’^metimes not popular. 
J justifies means ^ant to fitd °ut

for

It is only natural for a 
pletely different ideals. 
Politically and economicalh/ Kenya and South Africa have nothing 

in common.

princi.es


28.

29.

30.

that is responsiblefailures and it is the system
31.

32.

33.

about what lies

34.

35.

36.
attack publicly the

37.

38.

39;

40.

41.

42.

43.

Most people are 
for this.
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are apprehensive

Life, without a religious conviction, is very lonesome.

Tse Tung.
Economically and politically South African and Kenya have nothing 

in common.

seem to be overwhelm-

mankind there have probably been just a handful

of really great thinkers.

It is not surprising that people 
ahead in life.

There are times when my personal problems 

ing.

In the history of

When I argue, I become 
discussion to expl -

” .............
The present is 
counts.

I express my ideas usually more

2Xl‘no"bel^l'&'V from 

the way we do.
When I am in a heated argument 
than once to get them across.

The wora hTsamethingte*es.

is going on IS to V .hat I am liable to break into the

J B to pick friends and associates 
"as one's own.

- life for your country than 
life.

it is only thefuture which



44.

45.

46.

47.

48.

49.

50.•••vt

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
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trswere looking at me critically.

e.ere have been only a few real intellectuals.

„.ust be very selfie, if he considers

a life so successiul

There are moments when I am quite dissatisfied with the way I 
live my life.

There is nothing new under the sun.

If people could read my mind they mi^t be quite disappointed 

in me.

It is sometimes necessary to 
one strongly believes in.

I would be prepared to pay a
that my name v._-

If given the chance
world.

■ ’ a good 
moral problems

J friends «hose 
ill someday i- 

ralforap'

■ I more on guard against 
one's own side than by those

--X -de^^-" lhXo“

,arson tn t^veaguiltyconscence.

resort to force to advance an idea)

_____J - ■ T high price for 
would go down in history.

I would do something of great benefit to the

, ,h.. «h. " '•

predestined by events.

I have often felt that strangei

Down through the ages

tn times like these a person 
only his own happiness

i,, advance are just plain pr P interpretatfen of the

of authority.

Unfortunately 
social and r*"'

If one picks 
his, hewi

It is oniy



62.

exist in this world there
63.

64.

books that are
65.

66.

67.
my

68.

69

70.

71.

72.
of opinion among

73.

74.

75. more than the

76. it is sometimes

7t quickly that most••••a

78.

The person 
ideas i .

ir things about me.

life should be the accom-

* I has radical 
ones opponents.
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■ , nations who survive this centu^ are 
discipline and governments that stress I

The trials and difficulties of the present must be accepted as the 
price of future contentment and success.

Of all the different philo»phies which 
is probably only one which is correct.

minds of the past have already worked out.
Young people should not have "easy access to 

likely to confuse them.

The future will tell that the 
those who have strong c.. 
and order.

People say insulting and vulgai 

, believe that the highest priority in 
plishment of something yeat. 

There are a number of people 
things they stand for.

TO «*■ I

are not worth the

^.rnhers cannot exisv .v. — 

wiihin '■

. - today is
;tanHing eTxi.»

I have come to hate because of the

A person who 
desirable.

S^s^wnrfiS**** .
organisation

dangerous
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1.

2.

3.

4.

5.

6.

.7.

8.

and the highest 
by those who are most

People can select 
their own judgement.

used even to enforce

-, of books is wrong, sr— s—
It should never be

appendix R

GENERAL OPINION SURVEY 
third revision

NAME _

' 5 a democracy/ 
government run I .

should always be punished.

-1: I disagree a little.
-2: I disagree on the whole.
—3: I disagree very much.

• -I think the author wants. Although 

mdlc» y<»' .nd »"•

strongly with some of the statemen ^g^gg disagree with any

i"n:ry»"X.ny p~.»
* ipft according to how much you

X .’n’S.X'S
depending on how you feel about it.

It all for others.
• .should be taught is to question

ind authority.
believe in are quite different

+1:1 agree a little.
+2:1 agree on the whole.
+3:1 agree very much.

Give your own opinion, not what you 
some questions may seem to be repeat 
opinion. Do not check back.

Most people just don't care a

The most important thing chiWren 
uXnal ideas of obedience ar„

The moral by mosrpSa’ple-
than those belie ^nanners are not absolutely

intellige’^*’

I';^rfno«eideT"’'
An insult to our honour



12

of itself.

most highly

it does nothonourable,

210

we live in is an impersonal and cruel place, 

scientifically it does Not exist.

and South Africa have a great

, life is hard and cruel.

am going to say

I think I am no go. 
the goal may *»

believe, even though you might

9. Fundamentally the world

10. If a thing cannot be proven

11 Politically and economically, Kenya

It is just good sense.

13. I must have friends about rne 
moral, religious am—

14. The traditional ideas 
loyalty to t—

15. Most people are 
tainties.

16. There is a

who help me to solve my personal, 

id social problems.
u .A iMftrk and unquestioning

17. In a discussion 1
to make sure 1 am be g suffering today for

20 People always look out to 
welfare of others.

tn Stand up for "hat you
^3- 'Vli^an to run away.^ ^^„t, and

^^•^^S^iveX^‘’Vthe.ostintelhgent.

96 Even though
2®* justify the use

27. Human nature is 
eliminated.

28. In the long run
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32. There are

life when everything

.ernatural power whose decisior.3

know what is

It keeps me

43. I often

the traditionally

41. I avoid

42. It is a more

and civilisation will someday

a great man like U Thant,

discussion to express d 
sticking to a schedule whenever

-T noble thing 
than to hide to t_. .

- 1 change my plats
- iie-xible in my thmkmg.
44. There are times when I thm

' ""7 aVnot basically evil. Education

48. I would pay

30 I .nW I. «'«'
3.' AomW. «h. «,« «« «. *“ '• “

foolish superstition. .

34. M.n, ».»'• ““
is Changing and often for •„ no,itics or religion we must

once to get them across.
37 It is dangerous to have faith in a sup

• one follows without quest. .

38 When I am arguing^1^^fmdlit is other person.
2 while at the same time listen what is

trusted. , tempted to break into a

40.



212

Given the

failure of my life; not

not to be

52.

58. A person

are far

62.

63. The

to any

65.

life is th®

perstitions. 

and good.

good 
it WO!

some

it is often tiCan bV^thX'on
"uto'u'tbV people or groups on one so

revealed teachings of

a free agent.
... of respect and authority 

KAi country.

a project, if the circumstances regu.re

An immoral law ought

are not as
54. I do not believe 

Everyone - — 
even i-

66. It is a

of one's political or

Because

great.

on newspapers which you know

49 1 want to do something of great b^fit to the world. 
chX, I would make this my aim m life.

50. land only lam responsible for the success or 

the stars or other sui

51 Not all laws are just

'Xnao.. rssr'-

- p a sign of weakness in matters
54. Compromise is a sign 

religious beliefs.

55. In times like thes_e 
ideas 
the opposing side.

a supernatural power.

-.Should be c^^^-'S:^Sns of authority.

- bui rely on known dependa ,

59. A person without any

*■impnrta
- 1 in any religioh.

to read or listen education,
dangerous or in bad taste. swers to old problems.

- g“,xs.=»'= 7:
-3 insults to our 

ished. accomplishment of something
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69. The real world can

and morals is the only

73.

74. The person

plot of those

70. If someone 
it.

71. Compromise in

be studied scientifically. Things that cannot be

are not real.
believes a law is unjust or immoral he has a right to disobey

• • Xay ^o“keep s;>^i^W healthy.’’°'‘"“'

reason, a man IS riyiii. w. 
unlike in the past, ^ork°aVd fight’f"'’ fem”*
rugged determination, and the win

ZZ—
75. As mor. "2'”“ ““ “

° „„k, »l.y .™ "0<w™
-Si SSSS »in.puW.

,, «p. --xsrxs “ ■
Who want to keep p P „ more to educated citizens than
L"ciS"iJ^thou^anfe3S^^^^^^^^^
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e
1 .
2 .
3
4

appendix S 

questionnaire for validity STUDY

1 —------
2 -------- -
3 —-----
4 --------

fidential.

RONALD H. BALSDON;

Creative 
Imaginative 
Non—conformist 
Non—authoritarian 
Non-<lo9matic 
Non—traditional

Non—creative 
Non-imaginativ 
Conformist 
Authoritarian 
Dogmatic 
Traditional

These will, of course, be con

As far as possible 
would fall into the exL.

. Kiich the validity of an attitude test taken by the 

.IX..--- . ,
Th..«i.

To establish validity it is necessary toprove ® that^s as valid
score o^thTaXe test itseK ano an each other. I would

as a personal assessnrent^eechera^^we"' 
like to add the opinions of the teac

There is a tendency to attribute ^.^Xr^o^nable, which b not 

“”rh:-rzr.s
in his attitudes. three or four students who

,-J would you please select 
treme ends of each group.
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1.

2.

3.

4.
live in is

5.

6. even dangerous

7.

 8.

I
to enforce

Id always be punished.

impersonal and cruel

+1:1 agree a little.
+2:1 agree on the whole,
+3:1 agree very much.

not what you
1 to be I .

I. Do not check back. 1 

moral principlesThe morel principles I believe in are 
believed in by most people.

and censorship of books is wrong.

It should never be used even

Sometimes I 
things, just to

H is unfortunate that the^tr*^ 

SortantInTe’mindsofmosty.

APPENDIX T

GENERAL OPINION SURVEY 
FINAL REVISION

. ..u-y™
a number of important social an P ooinion. We have tried to cover 
each statement following is your• pe ” yourself agreeing
many different and disagreeing just as strongly with others,
strongly with some of the s«tement -^ 9 ® g, disagree with any
and perhaps uncertain about ^same^as you do.
Statement, you can be sure many P P

* ipft according to how much you

X sxx ».,v on..
depending on how you feel about it.

I believe the banning 

The use of force is wrong. 
a noble and right ideal. 

An insult to our honour shou

Fundamentally the world we 

place.

ideas of discipline, hard worit, famiirand country are no longer 

oung people today.

Give your own opinion, 
some questions may seem 
opinion. -

-1: I disagree a little.
-2: I disagree on the whole.
—3: I disagree very much.

Indicate your answer and contrnue on.

quite different than those



 9.

absorbed in what I am going to say

in their lives than Imoral principles

U Thant, Shakespeare,

ideas more than oncemyI usually express

in a while.

affairs) is just foolish

216
2.

good at all.
■ i noble and honourable, it does not justify

■ J I find it impossible 
listening to v-

•hedule whenever I can.

- 3 to sacrifice your life

23.I.

11. In an arguement I always become so 
that I miss what others are saying.

 12. Most people hold quite different
hold.

- ., to plan what I want to say while 

the other person.
Life is too routine.

bravely for your country

 13. ,t is better to stand up for what you 
get killed, than to run away.

14. At times I think I am no

 15. Even though the goal may be ....^
the use of force,

,6 , MM I" '■

...... „. M, -.r.. -
or Mao Tse Tung.

..... ,9. ,«« *" * “■
superstition.

20. When I am in an arguement, 
to get them across.

 21. When I am arguing
at the same time I-

 22. I avoid sticking to a scl

more noble thing
hide to save your

believe, even though you might

In a heated discussion I often find it necessary to repeat myself several 
times to make sure I am being understood.

 ,0. LM « WM. L. «» ““
future happiness is nonsense.
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3.

revealed teachings of

will some dayand civilisationEducation

ideas he wishes, even

that should notand self esteem

in my

salKfactions

25. It is dangerous to have faith in a supernatural power whose decisions one 
follows without question.

26. i never go to church.
27. Human nature is hasically good. Some day war and conflict will be 

eliminated.

29. I want to do

28. I would pay a high price to be a famous person.
 something of great benefit to the world. Given the chance,

I would make this my aim in life.
30, , ..0 I, - •' "

stars or any other superstition.

31.1 dislike a rigid routine. I prefer to be a free agent.

32. It is irresponsible to follow without question the

a supernatural power.

33. I do not believe in any religion.

34. People are not basically evil.
eliminate war and suffering.

35. Everyone should
if they are dangerous ideas

36. There are some insults to our reputation

go unpunished. ^ecomplishment of something great.

32. The highest priority in my cannot be studied

38. The real world can^be studie
scientifically are

- ss:Tss.—.......
nation. ..,:.„pnnns is a plot of those who
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KABETE

146S>D.
KISUMU

29

[4.38

MACHAKOS 2.09s

SdIFF“

0.39RVTS s
I

st

2.31

STAREHE

146-26

0.90D s

- 2
- 2
- 3
- 2
- 4 

0 
0 
2

- 1
1 
0

- 1 
0

- 2
- 1
- 1
- 1

2
- 3
- 5

2 
2

- 3
- 6 

0 
0 
0
2 
0
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0.90
0.39

2.09

4 
4 
9 
4 
16 
0 
0 
4 
1 
1 
0 
1 
0 
4 
1 
1 
1 
4 
9 

25
4 
4 
9 

38
0 
0 
0 
4 
0

26?

1

-.es of freedom ; 
at the 5% level.

D^

The hypothesis is therefore rejected.

With 28 degrei 
t = -■

CALCULATION FOR TEST OF SIGNIFICANCE 
FOR AUTOMOTIVE TECHNOLOGY EXAMINATION THEORY 

£^p£Plfy]EI\jTAL VERSUS CONTROL GROUP
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D » 6.28

KABETE
SD^rD2-C^Q)2

N

N-1

s! (397Q-1142

KiSUMU

MACHAKOS

Sdiff’?

s

RVTS
' t

» 6.28

1.86

STAREHE

5.39
1.86

Sdiff

28 
= -10.05

CONTROL

78
13
67
78

81
74
46
34
43
73

49
74
71
35

44
55
42
70
51
76
57
48
53

52

48
52

67
74
63

□IFF. 
"^3“

2
7

-3

0
1
9

22
9

-13
26
-8
4

12

26
16
24
10
-3
8
8

11
-11

1

7
4
0
9

= 3.38

t at 1% ” 2.756 
is rejected

d2 
“V" 

4 
49
9
0
1 

81 
484
81 
169 
676
64
16 

144 
676 
256 
576 
100
9 
64
64 
121 
121

1
49
16 
0

81
49 

397^

N 
s 10.05

EXR 
tT 
75 
74 
75 
81 
75 
55 
56 
52 
60 
75 
66 
75 
47 
70 
71 
66 
80 
48 
84 
65 
59 
42 
53 
55 
56 
67 
83 
70

APPENDIX V

COMPARISON OF THE EXPERIMENTAL AND CONTROL GROUP 
AVERAGE PHASE TEST GRADco



BA
144-121600-40
121-111024-32
648841-29
819196-14
16913169-13
196 » 7.8814324-18
2561693

t7291742
4842293 t must625 At the2528917
10243272927
38935194-104

X =-9.45
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a2

117
X = 10’®

b2

1% confidence level, 
be greater than 2.528.

The results are significant at the 1% 
confidence level. Group B scored 
significantly higher than group A

in,6 • (-9,45)
* —fgs

calculations for four validation studies

I K.T.T.C. 8.2.78

Of the 36 students who took the test, 11 were selected for the group high in 
"h 11 were selected for the group low in innovation by both the 

test for comparing means was conducted as

« 2.54

innovation and 11 were elected 
teachers and the peers. i he t
follows:

Sdiff ~_________ ,

3893 - 

U 11 + 11-2



10.7.78KENYA POLYTECHNICII

The t
BA

169- 1332418
0025616

25522515 + 540’7235 -Sdiff’
255193644
164497

« 6.4364819614
16457624 = 2.27

100. 10961’ 31
25516913
1001044121

28917
5402176442

X = 0.2497

7235193
14.8
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t «

2^ 
1g^(lO+ 13 
“*^10X 13

14.8 ’ 0.2
6.43

1^2 
13

i0+ 13-2

a2

At the 5% confidence level, t must 
be greater than 1.721.

The results are significant at the 5% 
confidence level. Group;

X ’

innovation by their peers and the remaining 13 constituted the groupjow in 
innovation.

Of the 23 students who took the test, 10 were selected for the group high in

test for comparison of means was conducted as follows: 

b2



BA
1936.4412111
25519614

kl8X 12 7
8199 Sdiff ’3
648100. 10
255184943

6.0093 s169- 13
1211100 t
64896131
164169 -1813
1001084129
4- 2115634

12111108933
819

2874049• 7
0255

14412
25
19614

12.6
7180226

At the 
be gi-

X =

X =

,5% confidence level, tmust 
ireater than 1.701. j

The results are significant at the 5% 
Xidencelevel. GroupAsco^d 
significantly higher than groups

5

The t

a2

innovSon. The t wsi for comparison of means was conducted as follows: 

B?

^7180 - 2^2 + 2874 

18+12-2

= 12.6 = 2.10 
6.0

222

appendix W (CONTINUED)

III K.T.T.C. 18.7.78

■ - 12 were selected for the group high in

as follows:
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APPENDIX W (CONTINUED)

BA

Sdiff-

» 5.25

1980. 64
2.51

X =.’4.57

11112

in innovation, 
follows:

64
9 

49 
576 
400
64 
36 
324
64 
0 

900 
100

1
25 
169 
900
16

529 
2209 
1156

9 
961 
625 
1369

4
36
36 
400
81

and the remaining 29 constituted the group low
I as

121 
196

1
121 
100 
256
49 

576 
100

1
49 
121
64 
225

8 
■ 3

7 
24 
20
8

- 6
18

- 8 
0

30 
-10
- 1
- 5 
13 
30
4 

23 
47 

-34
- 3 
31

-25 
37
2 
6 
6
20 
9

- 11
- 14

1
- 11
- 10

16
- 7
■ 24
- 10

1
- 7
- 11

8
15

a2

243
= 8.55

Of the 43 students who took the test, 14 were^sel^^^ for thej^up high 
in innovation by^the,r^pee« u-

At the 1% confidence level, z must 
be greater than 2.06

The results are significant at the 5% 
confidence level. Group A scored 
significantly higher than group B.

, . 8.55 - (-4j7) «
---------535

IV K.S.T.C. 23JJZ

1112-25§2+ 1980-^2
“ ________ yz 29+14

29.14-2 '<29X14
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APPENDIX X

CALCULATIONS FOR HYPOTHESIS NUMBER TWO

+Sdiff

3.64s

sz

4.20s

1.88s

Difference Between Means —

Technical Teachers and University of Nairobi Students.

V ___

V

xi -
Sdiff

32^

15.S^ 
31

- (-2.63)
3.64

.ents 94% of the area under the normal curve.
Note:Z=1.S3 represents 9

level Z must be greater than1.96. Ho is therefore 
At the 5% confidence leve,

accepted.
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