M
FACTORS INFLUENCING LEARNING AT LOWER

PRIMARY LEVEL IN MACHAKOS DISTRICT 7

ROSALIND WAWIRA /MUTUA
pr—

B WEESTY HAS BEEN ACCEPYED PO
R
THE DEGArz o7.. [ h -D- [QF9g .

AND A COPY MAY PE PLALE
T L k2 ED IN YHE

A THESIS SUBMITTED IN FULFILMENT FOR THE DEGREE OF DOCTOR
OF PHILOSOPHY IN EDUCATION IN THE UNIVERSITY OF NAIROBI

1979

UI!I'.L.L I-UIH_

LLBRAR Y



Afe.

IEEﬂa
‘Mt
¢,3



DECLARATION

velowhuesls is my or1g1nal work and has not
been presented for a degree in any other
University.

il

— Rosalind W. Mutua

This thesis has been submitted for examination
with our approval as University Supervisors.

m/c..

Wmﬂzw

Dr. 8. N. Mutunga

1979



(i)

TABLE OF CONTENTS

Table of Contents civeesnesscscssncasscecconanes
LiBt Of TADleB sevssscocssesstonssoosasosannanse
Abstract ....cvieeeerncrrctrcncccnrcnsrscccansane
ACKNOWLEAZETENEE v v vnesessnnnnnncnnennnsnnsenns
Chapter One:
Background “
Introduction .esceicecveessssnsrenncnas
Major Variables in the Study: Teacher
Professional Qualification .cecesceses
Teacher EXperience c..cececcssccescocens
Class B81iZ€ .i.cvvsvsssrstosactssvonesase
The Problem

Introduction LA NI B I I R RY A BN B R I N )

Background to the Problem and Rationale
of the Investigation ...l.............
Growth of the School-age Population ...
Growthlof the Teaéhing Force ..cvvueses
The Kenyan Situation .............:....
School Enrolments and Teacher Training
in Kenya «.vseessoscesasocsscsssensocss
Purpose of the Btudy .ecevicssvanscnanse
Importance of the Btudy Jceeeveescsssee
Literature Review veserrsetsretterranas
Bagsic ABBUMPLION svserecvavvnvrencansnes
Hypotheses .ccceecarsceccsvsecnonecssngs
Scope and Limitation of the
- Investigabtion cviescvcereconesronncoes
Operationalisation of the
Investigation .s.veerrscsscevcavescnses
. Sample Selection c.ceicercccrrecovonnes
Additional Relevant Variables .........
Definitions of Key Terms ......;.......

Page

10

12

14

20
2l

2L

25
26

32

bl
L2

Lg

] I 1
4 4 b
s e e
e Hs
He

|
L

10

14

- 20

- 24

25

32
32

L6
-5



(ii)

Chapter Two:

Design and Methodology of the Investigation:
Theoretical Background ...eeeseescecssscas
The F-Ratio and Its Rationale ....eveseees
The t-test and Its Rationale ......eeeeese
The Multiple Correlation ....ceeesseessnse

Test DESIZN vivververeeressocronnsaanonnsonss

Administration”of the Test ....veececesesces

Manner of Recording ANSWErS ...eccecececesss

Scorins .....I.l.lI-I‘I.'l.l.l..l'...."......

Chapter Three:

Data Analysis and Findings of the
Investigation
Part One:
Operational Vari@bleS ...cececeessosoonncoes
Methods of AnalysSis .vicevecececnneavnnenans
The Null HypotheBiB ..iceecersrsceocnnnceess
Levels Of Significance ...veveesescecsvocesss
Hypothesis One ........ieiiinernnennoncnnnns
Number Work Scores Analysis ........evieeees
Language Scores Analysis ..veveseereseccesas
Summary of Findings on Hypothesis One ......
Hypothesis Two and Three .....eeveesccences.
The Multiple Correlation Analysis ..........
Summary of Findings on Part One B
Part Two:
Introduction: tovereiiiieeirerosncearsnnnne.,
The Location and Environment of the School:
Number Work Performance Tecscstsssananana,
The Stream:
Number Work Performance I I
Language Performance I

Summary of Findings on Part Two e es s e s saga

Page

52 - 53
54 = 55
55 = 5T
57 - 58
58 - 62
62 - 6u

6L

64

65 - 66
66
66 ~ 67
67
68 - 72
T3-175
76 =178
78
78
T9~91
91

91-95
96- 99
99-102

102-106
106-10T7



Chapter Four:

Summary, Conclusions and Recommendations:

Introduction LI O B B R B I B BN BE I BB N RN RN NN N RN A AN ]

Summary of Research Findings .veeevseces

Recommendations .ceeeeecernerncsnessnscss

Suggestions for Further Research .......

Bibliography LA I N R R R N R R B R AR N A W

Appendices:
Appendix A:
Appendix B:
Appendix C:

Appendix D:

Test Paper in Number Work..
Test -Paper in Language ....

Questionnaire to School
Heads LA B N BN B I B BN BN NN B Y R R RN R W )

Questionnaire to Standard
Two Teacher'S «veevscssose

Page
108
108 110
110 111
111 112
113 - 120
121 122
123
12k 125

126

127



Table 1 :
Table 2 :
Table 3 :
Table .U :
Table 5 :
Table 6 :
Table T :
Table 8(a)
Table 8(b)
Table 9 :
Table 10
Table 11 :
Table 12 :

Teble 13(a)

Table 13(b)

(iv)

LIST OF TABLES

Projected Rates of Population Growth
in Different Regions, 1970-95.

School-Going and Prospective School-
Going Age Groups &8 a Percentage of
Total Population, 1970.

Enrolments in Developing Countries.

Percentage Incretse in Enrolments.
(Primary Education only)

Average Increase in School Age Population

in Developing Countries.

Growth in the Number of Teachers.
(Primary Level only)

Primary Education: Pupil/Teacher Ratio.

School Age Population and Enrolments
in Kenya, 1969.

School Enrolments in Kenya, 1970.
Population by Age OGroups in Kenya,1969.

Growth of Primary School and Primary
Teacher Training Enrolments (1964-T73),
Kenysa.

Number of Schools, Streams and Teachers
in Kenya, 19T.4.
Number of Teachers by Grade and

Professional Qualification in Kenya,19Th.

F-ratios Obtained for Different
Categories of Teachers (Number Work).

F-ratios Obtained for Different

Categories of Teachers (Language).

Page

16

17

18

18

19

20

21

22
22
24

25

39

4o

69

€9



Table

Table

Table
Table
Table

Table

Table

Table

Table

Table
Table
Table

Table

Table

Table

Table

14({a)
1L(b)

15
16
17
18

19 .

20

21(a)

21(b)
22(a)
22(b)

23
2k

25

26

{v)

t-Values Obtained from Differences
Between Means in the Various
Categories of Teachers (Number Work).
t-Values Obtained from Differences
Between Means in the Various
Categories of Teachers (Langusge)
Number Work Mean Scores.

Language Mean Scores.

Correlation Matrix Between Scores,
Class Size and Teacher Experience.
Statistical Analysis of Scores, Class
Size and Teacher Experience
Correlation Between Gain Scores in
Number Work and Language, Class Size
and Teacher Experience

Means end Staendard Devietions of
Class Size and Teacher Experience
Correlation Between Gain Scores, Class
Size and Teacher Experience {Number
Work).

: Correlation Between Gain Scores, Class

Size and Teacher Experience (Language).
P-Ratios Obtained for Different
Schools (Number Work and Lenguage).
F-Ratios Obtained for Different
Streams (Number Work: and Language).
t=-Values Obtained from Differences
Between Means in Various Schools
(Number Work).

t-Values Obtained from Differences
Between Means iﬂ Various Schools
(Lenguage) .

Clusters Formed of Different Schools
(Number Work).

Additional Factors Influencing
Performance (Number Work). '

Page

71

72
73
76

80 -

83

85

86

87

a8
93

93 -

ol

95
96

97



Table 27(a)

Table 27(b)

Table

Table

Table

Table

Table

" Table

28

29

30

31

32

33

(vi)

F-Ratio Obtaiped for Different
Streams (Number Work).

P-Ratio Obtained for Different
Streams (Language)

Mean Scores for Different Streams
(Number Work).

t-Values Obtained from Difference
Between Means in Different Streamg
(Number Work).

Clusters Formed of Different Schools
{(Language)

Additional Facotrs Influencing
Performance (Language).

Mean Bcores in Different Streams.
t-Values Obtained from Differences
Between Means in Different Streams
(Language).

Pag 2

100

100

101

101

103

103

103

105



+ ABSTRACT

In recent years, a great deal of concern has been voiced
all over the world over the lopsided development in education in
vhich quality in education has fallen casualty to quantitative
linear expansion. A look at educational statistics shows
spectacular increases in the number of children participating in
education. A look at the same statistics shows a sharp decline
in the proportion of the pupij)s who complete any prescribed
course of studies indicating rising failure and drop-out rates.
These two measures of educational participation are availeble for
all to see. What is not available and yet is even more important
is the quality of education that is given and received by those
vho participate in the educational process. This aspect of
expension is much more difficult to measure because it is less
tangible, its results being visible years after the event. It
is the apparent deterioration of quality in education that has
occupied the minds of the educationists of the 1970s.

The purpose of this study was to isolate some of the
factors that are said to influence the quality of education and
attempt to measure the degree of their influence. The factors
that were considered in this study are (a) The teacher; his
professional qualification and experience and (b) The size of
the class in which the pupil learned. In addition to these two
factors four sub-factors were analysed for the purpose of
demonstrating the wide and varying nature of the factors that
are at play in the educational process. 1In all, seven factors
were considered.

The mein source of data was a test administered to
Standard 2 pupils in selected schools in Machakos District.
Further date was obteined through questionnaires to school heads
and Standard 2 teachers in the selected schools. These data
vere analysed using two different statistical methods; (1)

The S8imple Analysis of Variance and (2) Multiple Correlation
. Analysis.,
The major findings of the study were:-



(1)

(2)

(3)

(viii)

That teacher professional qualification was important
as a determinant of pupil academic performance.

That there was an inverse relationship between pupil
academic performance and the size of the class in which
they learned.

That teacher experience had little effect on pupil

academic performance.

(4) That cless size, teacher professional qualification and
teacher experience had s greater effect on pupil
performance in language*than in number work,

Based on the findings of the study it was recommended
that:~

(1)

(2)

(3)

(k)

Research instruments which are relevant to Kenya should
be developed.

More intensive and extensive research-into the quality
aspect of educational expansion should be undertaken.
The primary school curriculum should be revised to
emphagsize the 'desirable’ changes in the affective domain
of development in the young children.

The educational authorities should strive to maintain a
reasonable class size. It was found in this study that
the pupils in classes larger than 40 had the poorest
performance,
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CHAPTER ONE

-

BACKGROUND

Introduction

In its broadest terms this study is concerned with that
amorphous characteristiq in education, namely, 'quality’';
emorphous because despite the daily growing literature in
education there has been no consensus on what constitutes
educational quality. The tefm gquality in education is used in
two different senses indicative of its amorphous character.
Firstly, it is used in & neutral or descriptive sense without
inferring ' measurement. On the other hand it is used in an
evaluative sense implying a scale of 'goodness' against which an
educational system can be measured. In trying to find a suit-
able definition writers within education have had to fall back
on comparisons as in comparing quality and 'quantity' with
regard to educational expansion; others have compared 'good!
and 'poor' quality education usually by pointing out factors
that lead to either one or the other. 1In this study the second -
definition, implying goodness has been adopted.

Neither have educationists agreed on how to measure
quality in education. Bome schools of thought, notably the
education/economists would messure the quality of education in
economic terms such as cost/benefit, meeting of manpower targets
efficiently and the contribution of education to overall economiec
development.l The 'pure' educationist school of thought, on the
other hand, would measure the same characteristic in terms of
the achievement of overall educational objectives, the training
of a well rounded individual.? Yet a third group of educationists,

1thh of the support for the economic approach to
education is to be found from the industrialised world hotably
by organizations such as OECD and IBRD. See also Mark Blaug
and Thecdore W. Schultz. _

®The educationists school of thought is composed of such
original educators as H. Pestalozzi, B. Russell, J. Dewey and

others.



seeking more concrete evidence of either poor or good quality
education have fallen back on pupil performance in examinations

and tests. This group seems to define educational quality in

terms of the effectiveness with which the pupils learn and the
teachers teach. They are concerned with performance in examinations.
But whatever the difficulties or disagreements in its definition

or measurement there ia.éeneral agreement among educationists

that quality as a characteristic does exist in education.

This study took this agreement as the basis of investi-
gation and sought to analyse some of the factors that have a
bearing on the quality of education. It was hoped to do this by
establishing a relationship between these, among others, and the
end product of the learning process. For the purpose of this
study 'the end product of the learning process' was defined as
'pupil academic performance'. The factors looked at are:

1. Teacher professional qualifications.

2. Teacher experience.

3. Class size,

Other factors that were recognized as having a definite
effect on the quality of education have been pointed out in
educational litérature. Jeffreys argues that the personal
qualities of the teacher, a sense of vocation and school
administration are important.3 Jones, in his discussion of
education quality attributes poor quality education to such
factors as repetition, non-attendance and premature withdrawal
of pupils from the educational system. He adds to this poor
physical facilities, poorly trained teachers and irrelevant

courses.h On the problem of its measurement he agrees that it

3Jeffreys, M.V.C., 'Glaucon', An Inquiry Into the Aims
of Education; Sir Isaac Pitman and Sona Ltd., London, 1950
2nd Impression, p- L3,

hJones, G., Poﬁulatlon Growth & Educational Planning in
Developing Nations, Irvington Publishers Inc., New York, 19Tk,
p. 40.




is difficult to meeasure quality as such in education.
Nevertheless, Jones argues, & limited view of what can happen to
quality can be obtained by studying trends in certein measure-
able variables that can be expected to either influence or
reflect the quality of an educational system. Among such
variables he cites trends in drop-out rates, pupil/teacher ratios
and expenditure per pup:i.fl'..5

Writing on the same subject another educationist,
Ta Ngoe Cheu, argues that the,quality of education cen be
measured in terms of the trends in populetion growth, intake end
retention rates, pupil/teacher ratios and the qualification of
the teachers.  His argument, based on a demographic epproach, is
that growth in the school-age population reises the demand for
school places and consequently the demand for educational re-
sources (classrooms, equipment and teachers). The failure of
the supply of these resources to keep pace with the demand for
them results in crowded classrooms and high pupil/teacher ratios
which will adversely affect the quelity of educa:b:i.on.7

Richard Jolly, writing on the need to plan quantitative
educetional expansion so as to maintain quality in education
argues that rapid quentitative expension, unless well plenned
for in advance, must inevitably lead to a decline in the quality
of education.8 This argument, based on an elitist approach, is
supported in some social groups who believe that a larger intake
into the educationel system lowers the quality of input (pupils
and teachers), by including those who are less able. Elaborating
on this point Jolly goes on to point out that rapid quantitative
expansion will necessitate expansion of teacher treining pro-
grammes and therefore less capable persons will be recfuited

Ibid, p. bl.

6Ta Ngoc Chau, Population Growth and Costs of Education
in Developing Countries, UNESCO/IIEP, Paris, 1972, pp.59--60.

T

8Jolly, R., Planning Education for African Development:

East African Publishing House, Nairobi, 1967, pp. 10L-113,

Ibid’ ppc 59-60.




into the teacher training’ institutions. In eaddition to this,
less adequate buildings will be used. Finally, Jolly argues,
rapid quantitative expansion creates administrative and dis-
ciplinary problems in larger schools and larger classes.9 In
egreement with Jolly is T.David Williams who argues that the
efficiency of the educational system may be profoundly
influenced by the relative quelity of its recruits, both pupils
and teachers.lD
In his study on basic*educetion H.M. Phillips concludes
that in educetional systems quantity and quality are interlocked,
but that while it is relatively easy to define and measure the
quantitative aspects, only some of the qualitative ones are
measurable. Such quantifiable factors are: (a) the size of
the cless, (b) the amount of time spent in school, and (ec)
the proportion of trained to untrained teachers.'l But Phillips
adds the further dimensions of curriculum, teaching methods and
teacher/learner aids as affecting the quality of education.
According to him an optimum class size can be negated if the
content, curriculum and teaching methods are poor; neither can a
trained teacher, operating in optimum size classes be fully effec-
tive if the textbookd and teaching aids are ill-conceived or
lacking, the school premises are poorly constructed or if the
curriculum is irrelevant or badly structured. He further argues
that the quality of education also depends, indeed primordially,

on the quality of the learning which is achieved.'? P.H. Coombs

9I'b:i.d, pp. 104-113.

loWilliams, T. David, 'The Efficiency of Education' in
lowe, J., Education and Nation Building in the Third Worldj
Scottish Acedemic Press, Edinburgh, 1971, pp. 66-T8. =

llPhillipB, H.M., Basic Education; A World Challenge,
John Wiley and Sons, London, 1975, p. 45.

121pia, p. b5.



sees evidence of poor quality in education in apparently poorer

average performance measured by ecademic tests, evident decline

in quality and quentity of educationel resource inputs per student,

such as high proportion of poorly qualified teachers, overcrowded

classrooms and shorteges of textbooks and other teaching 1119.'!.',e1":i.a,ls.l3
A rather different‘yiew of the quality of education is
presented by C.E. Beeby in his book on education in developing
c(:aurrl:.ries.:L Beeby emphasizes the difficulty in trying to define
quality in education by circumventing its definition and leaving
the onus of defining it on eanyone who refers to it. He
nevertheless offers his own conception of it. He sees quality

in education as having two facets or two levels:-

(a) The classroom facet as seen by an inspector of schools
who looks at the pupil's mastery of such measurable
skills as the 3 Rs and the acquisition of ettitudes and
habits. This aspect is measured by the speed at which
pupils pass through the prescribed grades and the rates
at which they pass external examinations.

(b) The second facet is more the concern of economists who
look at the quality of education in terms of its external
productivity, by its contribution to the Gross National
Product or the life~time earnings of its recipients. 1In
this connection Schultz considers as quality components
in education "the skills, knowledge and such other

- attributes that affect human éapabilitiés to do

productive work, "2

1scoombs, P.H., "Time for a Change of Strategy" in Beeby,
C.E., Qualitative Aspects of Education Planning. IIEP, Paris,1969,
p. 17.

1hBeeby, C.E., The Quality of Education in Developing
Countries, Harvard University Press, Cambridge, Mess., 1966,
pp. 9-10.

15Schultz, T.W., Investiment in Humen Capital. The Free
Press, New York, 1971, p. 2i4. :



John Gardner seems to have presented the very basic
concept of quality in education.16 He argues thet quality of
education can be measured in terms of achievement or non-
achievement of the goals that particular educational systems have

17 This view upholds the very basis on which educational

set.
systems should judge themselves; for trained teachers, adeguate
buildings, good equipment,” favourable pupil/teacher retios are

only there to assist the system to achieve the goels that it has
set itself,

From the foregoing it is clear that quality as applied to

education has different shades of meanings for different people
according to individual orientation. Moreover, individuals
ascribe different values to the various factors that they
consider more important in influencing or reflecting this
characteristic.

An ideal study of quality in education would be one which
could bring under one umbrella all these factors and analyze each
individuel factor's contribution, but this is an impossible task
in terms of time and space. This study, therefore, sought to
isolate some of these factors and borrowed two of them from
Phillips model, i.e. size of the class and teacher professional
qualification.lﬂ A third factor, teacher experience was added
as it was believed that this would give a deeper insight into the
role of the teacher in the meintenance of quality in education.

On their own these, or any other factors do not indicate
either good or poor quality in education. For this reason
Gardner's conception of the measurement of quality was adopted
in this study.

According to Gardner the quality of education can only be
measured by the achievement or nbn—achievement of' the goals that

10Garaner, J.W., Excellence; Can We Be Equal and Excellent
Too? Harper and Row, New York, 1961, Ch. IV.

1711;1&, p. 14,

laphillips’ Mo Ho’ opo Cit., p. hs.



19 Therefore, although the

the education system has set itself.
concept of quality does not change, its measurement varies
according to the objectives of different educational systems.

In systems where academic excellence is the major objective, the
quality of education will be judged by the academic performance
of the pupils; class size; teacher qualification and experience
and buildings and equipment being selected and deployed to
achieve this goal as efféétively as possible. On the other
hand in systems where a wider interpretation is given to
education its guality will be -measured on the basis of the
objectives of that system. But whatever the objectives, class
size, teacher qualification, buildings and equipment will be
tools in the achievement of those objectives, _

No educational system has only one objective. In most

-cases there are many interwoven objectives all supposedly leading
up to the development of the 'whole men.' The quality of
education, therefore, can be measured by the achievement of
changes in behaviour, attitudes, skills, abilities and
characteristics in some desired direction towards the develop-
ment of a 'whole man.'

Ideally, therefore, research into quality in education
should take into ﬁccount the values and ideals in education as
spelt out in rational educational objectives. It should also
take into account all the aspects of pupil growth; intellectual,
emotional, attitudinal and physical, i.e. both the affective and
the cognitive domains of growth. Finally, it should take inteo
account all those factors within and without the educational
system that facilitate or hinder such growth.

It was appropriate to define the two terms ‘'affective’
and 'cognitive' as used in this study. These terms have been
adopted from B.S. Bloom 8 Taxcnomy of Educational Objectives,
Handbooks I and II and refer to those aspects of learning that

19Ga.rdner, J., Op. Cit., p. 1h.

OBloom, B. 8., Taxonggy of Educational Objectives.
Handbook I, Cognitive Domain, Handbook II, Affective Domaln.
Longman Groups Ltd., London, 1956.




are related to attitude formation (affective) and those that are
related to knowledge acquisition (cognitive).
Educational objectives are rarely as clearly spelt out as
they should be. Furthermore, researchers, on the whole, are
not equipped to test all the desired changes in the pupils and
neither can they, within limited financiel and spatial circum-
stances, test all the faqtors that influence such changes. The
problem therefore, become; one of selecting the aspect or
aspects of growth or the factors affecting growth to be measured.
The major factors considered in this study are briefly
outlined below. In a young country like Kenys where research
is still in its infancy, the choice of a field of research is
governed meinly by the researcher's interest and national
requirements. The factors discussed below met these criteria and

-~ were thus selected for. research.

Teacher Professional
Qualification

Much of the literature in education seems to indicate a
universal belief that a professionally trained teacher contri-
butes more positively to effective learning than an untrained
one. It is for this reason that teacher training exists as &
major part of education systems throughout the world.

The oldest form of teacher education is the observation
and emulation of a master; in ancient Greece, Plato learned to
teach by sitting at the feet of Socratea.El Advice to teachers
and instruction in teaching methods were available long before
teacher education and training were institutionalised. For
example in Roman times Quintilian was the authority on teacher
education while Erasmus was the great teacher educator of the

22

16th century. In the 17th century the Didactica Megna was

2lGooer.g, P., Teacher Education; The Fifth Year Book of
the National Soc1ety for the Study of Fducation. Part TI.
University of Chicago Presa, 1975, p. 1.

22

Ibid.



essential for any espiring teacher. In the Didactica Magna
Comenius stated his objecti;es in teacher training as "to find
a method of instruction by which teachers could teach less dbut
learners learn more."2>

It was at this time that teacher education gathered momentum
and France introduced L'Ecole Normale while in Prussia, Frederick
William I issued the Principia Regulativa prescribing the training
of teachers. Initially the prospective teacher was only required
to have "a sound knowledge of the subjects taught ... be virtuous,
industrious, dedicated to work and obedient to superiors,“Eh 8o
a8 to promote a country of politically stable, thrifty, virtuous
and hard-working citizens.

Later, teacher training in Europe and America was influenced
by Pestalozzi with the new concept of the worth, dignity and
individuality of the child. From then on there has been an
acceleration in child-centered teacher education influenced by
philosophers and educationists like Johann F. Herbert,

William J. Hall and John Dewey.

More recently many educationists have stressed the need for
trained teachers. Jeffreys, while amgreeing that training "cannot
produce genius" notes that genius can profit by training.EE He
argues that teaching, like any other art, has its techniques and
that the process of acquiring those techniques is by training.
Beeby has written with great concern on the erucial role of the
teacher and therefore the importance of having good teachers in

the claasrooms.E

23A1exander, T., The Training of Element Teachers in
Germany; Teachers College Press, N.Y., 1929, p. 2,
24

Goodrig, P., Op. Cit., p. 9.

L

2sdeffreys, M.V.C., Education, Its Nature and Purposes:
George Allen & Unwin Ltd., London, 1974, p. 1.

26Beeby, C. E., Op. Cit., pp. 9-10.



10

There seems to be general agreement that one of the major
factors contributing to quality in education is the teacher. It
was the purpose of this study to try to assess the degree to
vhich the professional qualification of the teacher contributes
to effective learning. For the purpose of this study 'effective
learning' was defined as that learning that alters, positively,

the state of knowledge in‘an individual.

Teacher Experience

=

Although literature on this aspect of the quality of
education is rather limited, there seems to be a general belief,
at least among governments, that pupils under the tutelage of an
experienced teacher learn more effectively than pupils under a
relatively inexperienced teacher. This is evinced by the salary
structures within the educational system in which the teachers
are rewarded more on the basis of the length of service than on
the quality of performance in the classroom. Further support of
this is found, albeit indirectly, in A. J. Maleche's study of
some correlates of Teacher Role end Teacher Satisfaction in
Seven European Count-r:i.es.27 In this study Maleche finds partial
support for an_increase insatisfaction with age. If it is argued
that the quality of work improves with job satisfaction, and that
the latter improves with experience, then Maleche's findings lend
support to the view that a more experienced teacher contributes
more to effective learning. It was}intended in this study to1
test the vmelidity of this view.

Class Size

In contrast with the teacher experience, the class size

aspect of learning and teaching is well researched and documented

27Ma.leche, A.J., "Some Correlates of Teacher Role and
Teacher Satisfaction in Seven European Countries". Unpublished
Ph.D. Dissertation, University of Michigan, 1970, p. 2.
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in educational literature. -The importance of this literature lies
not only in that there seems to be no agreement on the ideal class
Bize, this varying in time and place, but salso that there is
disagreement among educationists on the effects of different class
sizes on learning.

Some researchers and educational edministrators believe that
pupils learn more effectively in smaller classes than in large
ones. Others find no difference in the effectiveness of learning
in different class sizes. "

Meleche in his study already referred to found only partial
support for the proposition that teachers of small classes are
more satisfied with their work than teachers of medium size
clesses and the former only slightly more so than teachers of
large claases.zB The range of class sizes studied by Maleche
were 0-20 (small), 21-h0 (medium) and over 40 (Lerge) which diffe£
substantially from the sizes used in this study, 30-39 (small),
LO-49 (medium) and over 50 (large). The differences reflect the
fact that Maleche's study was conducted in industrialised Europe
where enrolment ratios are already of the order of l:1 whereas
~ in Kenya they ere considerably lower than l:1 and where, there-
fore, educational'expansion is more in the nature of gquantity
rather than quality.

Summing up the literature on class size and its variants
pupil/teacher and pupil/class ratios in relation to learning,

T. Devid Williams concludes that the persistent calls to reduce
the pupil/teacher ratio are based more on logic and common sense
than objective evidence that class size hes a significant effect
on student performance.29 This espect of quality in education

is discussed more fully under literature review. It is
sufficient to note here the belief that a class size significantly
different from the accepted norm, whatever that norm is, leads to
less effective learning. It was the intention in this study to

analyse the extent to which varying class sizes affect learning.

281pia, p. 2.

@9%4i11iams, T. David, Op. Cit., p. T1.
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THE PROBLEM

The problem in this study can be stated in three inter-
locked relationships:-

1. The relationship between growth in the school-age

population and growth in class sizes.

2. The relationship between growth in the school~age
population and the demand and supply of educational
regsources, teachers and classrooms.

3. The relationship hetween the demand and supply of
educational resources and the quality of education.

These relationships are interlocked in the sense that a
change in one of these factors inevitabiy affects the others.

The growth in the school-age population calls for more education-
al resources, for example, an increase in the number of cless—
rooms. If the growth in the number of classrooms is unable to
keep pace with the growth in the demand for them the inevitabdble
result is the enlarging of the class sizes so that s classroom
designed and constructed to accommodate a smaller number of
pupils will be used to hold more. This raises not only the
pupil/teacher ratio but also the class/pupil ratio.

Secondly, érowth in the school-age population affects the
demand for teachers. Since there is world-wide belief that
pupils should be under the tutelage of professionally qualified
teachers this demend only refers to such teachers. If the supply
from the training colleges is unable to keep pace with the
demand the result is that each qualified teacher will be
required to take responsibility over a larger number of pupils
than the accepted norm, thus raising the pupil/teacher ratio.

The alternative to this is the utilisation of professionalily
unqualified teachers.

The third relationship which is tied up to the first two
is between the demand and supply of educational resources and the
quality of education. In this study only teachers and classrooms
were considered. It was tested here whether the failure to meet
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the demand for these two inputs leads to a decline in the
quality of education. A High pupil/teacher ratio makes it
difficult for the teacher to adopt modern methods of teaching,
makes it difficult to keep reasonable discipline in class and
leads to an authoritarian approach to teaching. High pupil/
teacher and class/pupil ratios make it difficult for the
individual pupil to recqive the necessary attention from the
teacher while the emplo&ﬁent of professionally unqualified
teachers may lead to the use of non—-professionsl methods of
teaching. -

Finally, the demand for teachers would be and is met by
a larger output of teachers from teacher training institutions,
sometimes after crash training programmes. If the demand is
high this means the recruitment of a large number of
inexperienced but professionally trained teachers. It was the
objective in this study to discover whether in teaching,
experience is an important factor which affects the quality
of the output. _

The problem then was seen as the relationship between
guantitative expansion in education as it affects the quality
of education given and received.

Current literature in education seems to indicate that
there is an inverse relatlonshlp between quantitative
expansion and the maintenance Squuality in education. Many
educationists appear to be convinced that trends in
?Pﬁ?ﬁi?atﬁieL%ﬁéﬁ%ﬁiéﬁéﬁue;ﬁgﬁglon have not been matched by
a malnﬁenance, leave alone an improvement in the quality of
éaaégézon: Jolly qualified this belief by interjecting a
eritical need for planning in advance in order to avoid a
decline in the quality of education.

The problem of the apparent decline in quality seems to

have stemmed from what B. Morris terms as "tremendous pressure

35011y, R., Op. Cit., pp. 105-111.
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for educational expansion, pressure from the people and
pressure of drives by govérnments,“Bl leading to enlarged
schools, classes, teacher programmes and the increase in the
proportion of relatively inexperienced teachers. To Jolly,

this has also led to the recruitm~ * of less able candidates

for teacher traiii., -..1 to the use of less adequate buildings.32
Without going into Jolly's and Williams' elitist approach that
'more means worse,' educationists have expressed concern, not
over quantitative educational expansion per se but over
unplanned and rapid rises in ‘enrolments which tend to run ahead

of the ability of nations to supply educational resources.33

BACKGROUND TO THE PROBLEM AND RATIONALE
OF THE INVESTIGATION

Growth of the School~
Age Population

The take-off point for the debate on quantitative education
expansion is the observed inverse relationship between the growth
of the school-age population and hence school enrolments and the
apparent decline. in the 'quality' of education, measured
particularly in terms of the supply of not only an adequate
teaching force but one that is also adequately educated and
trained. )

Jones, in his work already referred to, maintains that the
quality of education has, in the last two decades, become a
casualty of rapid quantitative growth especially in the develop-
ing countries.3 Kenya, where this study was undertaken falls

31Morrls, B., Objectives and Persgectlves in Education:

Routledge & Kegan Paul, London, 1972, p. T2.

327011y, R., Op. Cit., pp. 105-111.

33J°lly, Ro, OP- Cit., ppu 105_1110
Williams, T. David, Op. Cit., p. 66,

L
3 Jones, G., Op. Cit., p. Ll.
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among the developing countries and is therefore included in ell
the literature relating to’ them. Again, Ta Ngoc Chau, in a
succinct analysis of educational costs in developing countries
concludes that growth in enrolments leads to an increase in
both recurrent and capital costs in the form of teachers!
splaries and -~ ! 4l training and new classrooms.35 If a
country is unable to supply the number of teachers required for
the increased enrolment it seeks a solution in enlarging class
sizes so that one teacher is responsible for more pupils. This
is the solution that many devéloping countries have resorted to
despite the widespread belief, reflected in policy decisions,

- that the quality of education cannot be maintained if individual

pupils do not have a claim on the personal attention of the

'bea.chers.35

The proponents of this argument of school-age population
growth and quality of education further draw attention to the
fact that population growth is not the only factor leading to
increase in enrolments and consequently, large classes. The
other factor, operative in educational system where education
is not compulsory, is the desire by these countries to inerease
participation in education by raising enrolment ratios.37 In
such instances, starting from a situation of less than 1l:1
enrolment ratios, the actual numbers in schools can be increased
even if the growth in the school-age population remained static.
But population growth in developing countries is far from
static. As Jacques Hallack in his study of educational systems
in developing countries points out, high rates of demographic
growth makes it difficult for the govermment to raise the
enrolment ratios.38

According to the United Nations Population Projection,

35Ta Ngoe Chau, Op. Cit., pp. hh—sé.
36yil1iams, T. David, Op. cit., p. Tl.
37Ta Ngoc Chau, Op. Cit., p. Tl.

38Hallack, J., '"Ceylon: A Case Study' in Ta Ngoc Chau.

Population Growth and Costs of Education in Developing
Countries; UNESCO/IIEP. Paris, 1972, p. 7O. =
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825 million people will be-added to the world in the decade
1970-80, 705 million of them in the developing world.>? The
projected rate of this growth for different regions is shown

below:-
Table 1
Projected Rates of Population Growth
in Different Regiona: 1970-95

1970-T75 1980-85 1990-95
World 2.0 2.0 0.8
Developing Regions 2.5 2.4 2.1
Developed Regions 1.0 1.0 0.9
Africa 2.8 3.0 2.9
Europe 0.7 0.7 0.7
Latin America 2.9 2.8 2.7
North America : 1.3 1.5 1.1

Source: Jones, G., p. 10.

It is important to note thet the highest rate of growth is to be
found in Africa.

For the educational planner, the implications of a .
perpetuation of high levels of fertility, combined with prospective
declines in morteality are clear; the school-age groups will grow
rapidly. The table below shows the school and prospective school-—
age population as a percentage of total population.

39 0nes, G., Op. Cit., pp. 9-10.
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Table 2 ’

School-Going and Prospective School-
Going Age Groups as a Percentage
of Totel Population: 1970

Region . Age in Years

0=k 5-1L 15-2h

% % %
World L. 1 23 18
Developing Regions 16 25 16
Developed Regions 9 18 17
Africa 18 26 19
Latin America 16 . 26 19
Europe 9 - 16 16
North America 9 20 18

Source: Jones, G., p. 1l2.

According to this table, in 1970 lhﬁ of the world population was
made up of pre-school age children who in a few years would be
demanding places in the educational system; lﬁ% of the population
in Africa was in this age group while only 9% of the population
in Europe was in this group. Africa, together with Latin America,
haé the highest percentage,26% of their population in the primary
age group (5-14 years), higher than.the world average and the
average in the developing regions. ° |
Phillips points out that in 19TO there were 836 milljon
children in the world aged between five and fourteen yeasrs. Of
these, 640 million were in the developing world.ho Moreover, the
United Nations Medium Population Growth Projections estimate that
while in 1970 there were 412 million pre-school children in the
developing world this number would rise to 500 million by 1980

and 620 million by the year 2000.hl According to the United

40pyi11ips, M. H., Op. Cit., p. 8.

"o a11 population growth projections the United Nations
uses three levels, low, medium and high to indicate expected
changea in demographic trends.
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Nations, the school-age groyp would rise from 640 million in 1970
to 822 million in 1980 and 1152 million in the year 2000. 2 The
same population rose by 105 million between 1950-60 and 136
million between 1960—1970.h3 The following table shows the

average increase of the pre-school and school-age population.

Table 3
Average Rate of Increase in Pre-
8chool Age and School-Age Population
in Developing Countries: 1960-T6
Age in Years 1960-65 1965-T0 1970-75
0o-14 1.6 2.8 2.1
5-- 9 2.4 2.7 . 3.0
9 -1 3.2 . 2.k 2.7
15 -19 2.7 + 3.2 2.5

Source: Unesco Statistical Year Book, 1973, p. 25.

Growth in Enrolments

Comparative‘figures on population growtﬁ and the growth in
school enrolments indicate that the growth in enrolments has
lagged far behind the quantitative growth of those seeking school
places at all levels of education. The teble below shows the rise
in enrolments in the developing regions with special reference to

Africa:~

Table L
Total Enrolments in Developing
Countries: (millions)
1960 1965 1970 1971
Africa 18.9 25.9 32.4 33.6
Developing Region 119.0 159.6 201.5 207.0

Source: Unesco Statisticel Year Book, 1973, p. 102.

k2p,:4, p. 20.

h3I'bid, p. 20.
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In this study of the development of basic education in
Africae, Phillips notes that’in the developing world of the 836
million children aged between five and fourteen in 1970 there
were 269 million out of school. This number is expected to rise
to 375 million by 1985.hh Although Table 4 shows a growing
increase in enrolments the rates of such increases are on a

declining scale as shown in Table 5:-

Table 5

Percentage Increases in Enrolments in

Developing Regions (Primary Education

. only)
_ 1960-65 1965~T1

Africa 6.5 h.u |
Asia 5.5 3.7 B
Arab States 8.1 3.6
Latin America 5.2 4.6
Developing Countries 6.0 .y

Source: 1. Phillips, p. 30.
2., Unesco Statistical Year Books, 1970, 1971 and 1973

Tables 4 and 5 show that although there is an’ increase in real
numbers or pupils enrolled (Table 4) the rates of the increase
are declining. This seems to support Hallack's argument that
enrolment rates can remain static or indeed decline even while
enrolments in absolute numbers continue to rise.hs The
conclusion drawn from these two Tables is that the major contri;
buting factor to the rise in enrolments is the rapidly increasing
school-age population.

But despite this apparently dismal picture painted by a
comparison “between the growth in enrolments and the growth in the

by

~ hsHa.lla.ck,.J., Op. Cit., p. T9.

Phillips, M. H., Op. Cit., p. k.
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school-age population, there is no doubt that the rise in actual
enrolments in the developing world has been spectacular. A look
at some specific countries in Africa will illustrate this point.

Adem Curle notes that in Nigeria enrolments rose by 300%
between 1950-196L4 while in Senegal it rose from 38,000 to 219,000
between 1965-75h6 In the whole of Africa enrolments in secondary
schools more than doubled’ during the 19508 and more than doubled
again between 1960-68 while all enrolments, primary included, more
than trebled between 19'50—1.966_‘.1""r

Growth of the
Teaching Force

The growth of the number of teachers in service depends
largely on the output of the teacher training institutions. This

growth can be seen in the table below:-

Table 6
Growth in the Number of Teachers.
'(in thousands) Primary Level'Only
_ ) 1960 1965 ° 1970 1971
1
World Total 8176 9780 11392 11667
Developing World 3745 Uk 5702 5957
Africa® 353 468 580 592

#Excludes Aradb States.

Although the increases in teacher supply have been
phenomenal they have been smaeller in percentage terms than
the rapidly increasing school-age population. The following
tables givés the growth in pupil/teacher ratios:-

h6Cur1e, A., Educational Problems of Developin Socletles;
Praeger Publishers, New York, 1973, p. 82.

bTrones, G., Op. Cit., p- 3k.
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Table T
Primary Education Pupil/Teacher Ratio

1960 1968 1970

Worid 30 31 30

Africa 39 4o hi

Latin America e 3k 32 33

Asia 30 36 34

Arab States . 38 34 31

Source: Phillips, M. H., p. L49.

The table shows that Africa has the highest pupil/
teacher ratio and that this ratio, unlike in other regions has
consistently increased. The two tables (6 and T7) indicate a
wvorsening educational situation in as far as quality in
education is measured in terms of pupil/teacher ratio. It is
this inability of teacher supply to keep pace with thé demand
that led Najman, & Director of Unesco's Department of Education

to state that:-

From a quantitative point of view not only is
education in Africa failing to achieve the result
which the governments and the people expect, but
in practically all countries, and certainly on
the continent as a whole, it has_undergone a
permanent process of worsening.%®
One of the factors said to contribute to this worsening
situation is the teacher; his low education standard, poor

professional preparation and hie declining social status.

The Kenyan
Situation
The position in Kenya is not different from that in othér

African countries. In 1969 the figures for the school-age
population vis a vis those actually enrolled are as follows:-

ua . p— . '
Najman, D., Education in Africa: What Next? An Essay,
Aubenas, France, 1972.
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Table_B(a) .

The School-Age Population and
Enrolments in Kenya: 1969

Total School- Population Proportion of
Age Groups Age Population Actually in (b) over (a)
(a) School (b)
5 - 1k 3,188,473 1,322,133 k1.5%
14 - 19 1,104,999 75,410 6.8%

Source: Raju, B. M., Education in Kenya: Problems and Perspectives

in Educational Planning and Administration; Heinneman
Educational Books (E.A.) Ltd., Nairobi, 1973, p. 15.

For the purposes of comparison similar figures for the developing

world in 1970 are given below:-

Table 8(b)
School Enrolments (1970)
(in millions)
"
Age - Total Numbers in Numbers out Proportion of
Groups Numbers School of SBchool (b) over (a)
(a) (v)
5 = 1k 481 212 269 . LL%
Source: World Bank Sector, Working Paper on Education, December,

1974h.

B. M. Raju, in her book referred to above, draws attention
to the fact that the school-going age population in Kenysa is
larger than the active population. 9 This places a heavy burden
on the active population in the provision of financial and

h9Raju, B. M., Education @n Kenya: Problems and Perspectives
in Education Planning and Administration. Heinneman Educational

Books, Nairobi, 1973, P- 1k,
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physical resources. Raju comments on the shortage of trained
teachers, particularly in the rural areas, and the utilization
of untrained teachers in Kenya, and concludes that this leads to
a poor quality of education.50
On the question of enrolments, figures indicate that up to
1970 projected enrolments in primary schools tended to exceed

51 This can be explained by two phenomena,

the actual enrolments.
the government's desire o0 raise the enrolment ratios and the
high rate of drop outs. Indeed the problem of drop outs was very
noticeable during the conduct of this study. In many cases the
streams had started with 50 or 60 pupils but at the end of the
year these had dwindled to under 40, This was the case in the
two unstreamed classes in the study. They had started off as two
streams but had to be combined as they fell to uneconomic (by the
standard of the area) units. After 1970, however, the actual en=
rolments caught up and indeed exceeded the projected enrolments.
The educational authority's policy in Kenyae regarding class
size changed in 1974. Formerly a class size of forty pupils was
the norm in lower classes (Standard 1 - 4). 1In 1974, in anti-
cipation of drastically increased enrolments in the whole of the
primary school system, the official class size was raised to
fifty pupils in dower primary classes. It wes recommended that
any class that was larger than fifty pupils should be split into
two. 1In some cases, however, the financial status of the local
community dictated against such a move since it required extra
The over-fifty pupil classes, therefore, were the

classrooms.
repult of either emalgemation of smeller, uneconomical units or

the failure to split large ones.

Kenya has the second highest fertility rate (7.6) in
This combined with declining infant mortality rates
youthful population. Acecording to the 1969

Africa.52
gives Kenya a very
census the population for the different age groups was as

follows:

501pid. pp. 53-54.

5l11pia. p. 37.
52Ministry of Finance and Planning, Central Bureau of
Stetistics; Statisticel Digest, 1971, p. ik,




24

Tadble 9

"

Population in Kenya
by Age-Groups: 1969

Age Group Number in Millions
0-Uk . 2,081
5 -9 1,783

10 - 1k 1,352

15 - 19 - 1,085

20 - 2k 861,

25 - 29 Thl

30 - 34 563

35 - 39 ; 502

ko - h9 - S A ik © 710

50 - 59 LTT7

60+ 576

Source: Kenya Population Census 1969, Government Printer, p. 16.
The table above shows that the school-age population, (5 -19
age groups) was almost as large as the entire adult population.
This is borne out by the latest demographic figures which put
the population under 15 years of age at approximately 50% of

the rest of the popula.t.ion.53 The primary school-age
population (the target population in this study) was 3,135,000.

School Enrolments and
Teacher Training in Kenya

In the ten years between 1964 and 19TL the enrolments in
primary schools and corresponding enrolments in teacher

training have grown as shown below:

530entral Bureau of Statistics, Ministry of Finance and
Planning; Social Perspectives. Vol. 2, No. 1, March 1977, p. 2.
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Table 10
Growth of Primary School and Primary
Teacher Training Enrolments (196L-=T3)
Year Primary Teacher Train- Proportion of Pupils
Enrolments ing Enrolment to Prospective Teachers
1964 1,010,889 *  L48hg 208:1
1965 1,014,719 5355 187:1
1966 1,043,h16 ShTh 191:1
1967 1,133,179 590k 191:1
1968 1,209,680 663k 182:1
1969 1,282,297 T19h 178:1
1970 1,427,589 8107 176:1
1971 1,525,498 8626 T & 5
1972 1,675,919 8683 190:1
1973 1,816,017 8905 203:1
19Tk 2,734,400 8863 308:1

Source: Statistical Abstract: 1973, p. 179.
Ministry of Education Annual Report, 197h.

PURPOSE OF THE STUDY

The purpose of this study was to analyse some of the

s that influenced the quality of education measured in
These are, class size,,

factor
terms of pupil academic performance.
teacher professional qualification and teacher experience.

IMPORTANCE OF THE STUDY

L "
Reliable information about the relationship between

numbers and quality of inputs into the educational system on

the one hand and student performance on the other provides g
useful and necessary first guide in assessing the merits of
the range of options available to educational planners. Such
options as raising the claps size, the utilization of
professionally unqualified teachers or even the possibility of
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sandwich courses for teachers in which they acquire both
training and experience simultaneously should be considered in
the never-ending fight against the shortage of teachers with
the required professional treining and experience. It is

also important to know the levels of experience above which
the effectiveness of the average teacher increases or decreases
gignificantly. This would be helpful in indicating when re-
training or additional training might be useful and important
in planning the distribution of teachers with particular levels
of experience. It was hoped™that this study would indicate
the scale of the cqmpara?ive contribution %o pupil learning of
class size, teacher professional qualification and teacher
experience. The study cannot claim to be exhaustive but it is
hoped that in addition to its own findings it will provide a
starting point for further research into the qualitative aspects

of education in Kenya.

Literature Review

Although there is a growing body of research and
literature in education in Kenya, there is very little that is
related to the duality aspect of educational development. Much
of the literature is either historical eas in the works of

Je. Anderson,Sh or only semi-qualitatively analytlcal as in the

works of B. M. Raau55 and J. R. Sheffield.

The Institute for Development Studies of the University
of Nairobi has contributed the main body of the non-historical
research on education in Kenya. Such studies as conducted by

5hAnderson, J., The Struggle for the School; Longmans Co.,
London, 1970.

5sRaJu, B. M., Education in Kenya; Problems and Perspecw
tives in Educational Planning and Administration, Heineman

Educationel Books, Nairobi, 19T73.

563heffields J. R.. E@ucation in the Republic of Kenya:
United States Government Printing Office, Washington, D. C,,

1971.
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A. Somerset, D. Court, D. Ghai, K. Kinyanjui and others at the
Institute have made useful contributions in analysing the Kenyan
educational system.57 They, however, have concentrated on
educational resource deployment and its contribution to
inequalities within the system. A rather different kind of study,
an evaluative one, was done by D. Sifuna on the use of English
a8 a medium of instructidh in Kenyan primary schools.58 But;, as.
far as the investigator in this study is aware, there has been
no research in Kenya on the quality aspect of education. This
lack of research on this important arees of education is the
major justification for this study.

Much of the literature in this section has already been
referred to in the first part of this chapter. Nevertheless,
the review that follows is intended to give a clearer focus on

the specific variables examined in this study.

The Teacher

A general review of literature on teachers as a factor
in the quality of education indicates an agreement by researchers,
educationists and administrators alike on the crucial role they
play. Professor B. Morris in his work referred to earlier
presents the éeacher in the following words, "In the system of
personal relationships within which children learn the teacher
next to members of the immediate family, the most

is probably,
159 He goes on to point out that experiments

important factor.
in education methods leave the impression that efficiency in

learning is more a function of the teacher than the method and

cites Vernon Gardner and Anderson as having come to the same

57Court, p. and Ghai, D.. Education, Society and
Development , Oxford University Press, Nairobi, 19Tk,

5831 funa, D. N., Rev
Literature Bureau, Nairobi, 1975.

Revolution in Education; East African

59Morris, B., Op. Cit., P. 119.
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Conclusion.60 Wall (1955) describes the teacher as, "group

leader, giver and withholder of security and the source of

1"
authority, law and order."61 Beeby argues that what you can do

in & school system depends first and foremost on the quality of

your teachers.62

Particular attention has been paid to the primary school

teacher by educators because of the wide field into which he

has to carry his protegeéﬁ Unlike the secondary school teacher

who specialises in his teaching subject(s), the primary school
teacher usually operates in a.one-teacher class in which he

teaches all subjects. P. B, Renes depicts the primary school

teacher as a mester of all trades. He is expected to excel in

all fields; culture, story-telling, arithmetic, nationalism and

language.63 This view is supported by Professor William K. Medlin

who sees the teacher as a transmitter of cultural heritage, a

purveyor of specialised knowledge and a political educator.
In underscoring the importance of the teacher as the

final decider on what is to be learnt and how, Beeby says,

... the great majority of the primary school teachers
... are shut up with their 30-60 children in a class-
room where they practice their art ... unaided and
unseen. An Administrator soon learns how extra—
ordinarily difficult it is for those in final control

of a large school system to know just what does go on

601pia. p. 12h.

6lrpia. p. 12b.

62Lowe, J., (ed.), Education and Nation Building in the
World, Scottish Academic Press, Edinburgh, 1966, p. 12,

Third

63Renes, P. B., 'Teacher Traéning in Educational Problems
in Developing Countries! in Education Problems in Developing
" CESO, Wolters—Noordhoff Publishing Groningen,

Countries.
Amgterdam, 1969, p. 63.

6“Médlin; William K., "The Role of Education in Social
Development', Ibid. pp. 133-1h0.

IS
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65

in most of the classrooms for most of the time.
On the same theme Dr. Olu Ibukun argues that even when dasic
teaching materials and quipment and the necessary communication
media are aveilable, successful teaching depends on the teache:r.66
Further literature reveals a preference for the professionally
qualified teacher to the unqualified one. This aspect is looked

at below.

The Professionally
Qualified Teacher -

In general the term 'qualified teacher' is used to
differentiate those who have received some recognized form of
teacher training from those who, regardless of how many years

of education they have received are not graduates of a teacher

training programme. These two aspects of teacher qualification,

i.e. academic versus professional quelifications, will be dis-
cussed in the section dealing with the limitations of the study.
Suffice it to note here that these are two important complemen-~
tary aspects and that only one of them viz, professional
qualification is considered in this study.

The importance of having & professionally qualified

teaching force has been emphesized by numerous educationists

and writers of educational literature. In his paper referred

to earlier Olu Ibukun stresses that all teaching meterials,

equipment and communication media cannot compensate for the -

lack of trained teachers. Drawing & comparison between the

trained and untrained teacher Beeby asserts that what can be
done with an educated and trained teacher is quite different

from what can be done with teachers who are educated and

65Beeby, ¢. E., Op. Cit., p. 39.

661bukun, 0., 'The Objectives of Primgry Education in
Emerging Countries and the Necessary Educational Means in
Developing Countries', in Education Problems in Developing
Countries, Op. Cit., p. 51~

67

Ibidc P’ 51‘
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. 68 . .
untrained. Yet, the rapid expansion of school systems has
been achieved by taking on” less qualified teachers, for an

annual increase in school enrolment means a commitment to a

corresponding increase in the number of teachers.
Ideally, & professionally quelified teacher should have

been exposed to six components of training which fall into two

broad categories, viz. pgdagOgical and general. In the peda-
gogicel field he should be familiar with the curriculum content

and the most effective way of presenting it. He should have

learnt how to encourage learning attitudes and to creat pro-

ductive learning situations. Finally, he should have been made

familiar and continue to make himself familiar with the various

textbooks and teaching aids available. In general he should be

given a sense of his social role, should have an open mind

towards innovetion and should be made aware of his position
within the framework of the national policy. This is what

differentiates a professionally qualified from an untrained
teacher. It is in the light of suqh arguments that one must

view the desire and willingness of governments all over the world

to spend large sums of money in an attempt to increase the ratio

between the trained and the untrained teachers.

The profes;ionally qualified primary school teaching
force in Kenya has been trained at different levels of academic
attainment. Formerly, in the 19508 and early 1960s such
teachers were trained after they completed eight years of
The téachers thus trained taught in the i

primary education.
chools while those who trained after

lower classes in primery s
ary education taught in the higher clesses.

two years of second
secondary schools increased, the level of

As the output from

entry for primary 8
' r to successful completion of four yeers of

chool teacher training was raised to junior

secondary and late

secondary education.
£ the rising output from the educational system,

The training takes two years in each case.

In spite ©
the teacher training institutions have been unable to keep pace

with the ever growing demand for trained teachers. At.the same

68Bee‘bi’ C. El’ opa CitO’ pl 39!



31

time there has always been & sizeable proportion of untrained
teachers in the Kenya teaching force. Consequently, the
government embarked on an in-service scheme in which untrained
teachers already in service could take some prescribed courses
by correspondence for four years and after satisfactorily
sitting an examination, qualify as trained teachers. This
period of training has recently been extended to four years.
So, apart from trained teachers of different academic levels

there are also teachers who have undergone different modes of

training as well as untrained teachers. These were categorised

as college trained, 'in-service trained' and ‘untrained’

teachers in this study.

The Experienced
Teacher

Unlike teacher training, teacher experience seems to

have been given scanty attention in educational literature. One

writer who seems to have thought of it gives it the benefit of
one sentence in hlS paper thus,

of experience may be of great significant.”
A look at government expenditure

"3ifferences in the average level
To the researcher

this is a serlous omission.
t educatlon takes the biggest share of the Kenyan

shows tha
ngtional budget. Between 70-80% of the expenditure in primary

goes to the saleries of teachers. 0f the expenditure

galaries a substantial proportion goes into the
een in service for some

education

on teachers'
annual increments to teachers who have b
time. Incremental payments seem to be a recognition that experi-

ence plays a role in meking the teacher more effective. The

question of payment for experience may be looked at in two ways.
The early stages in any job, whether one is professionally
trained or not are spent learning the job. Therefore, a teacher,
in her first year of teaching should be under pupilage. As she
stays on the job and gains more confidence she becomes more

effective. But there is al80 surely a danger that teaching may

become a routine, experience which cen bring sbout a sense of

69Williams, 7, David, Op. cit., p. TO.
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over confidence and less care in jts performance. 1In this study
the rescarcher attempts to correlate teacher experience and

pupil academic performance as a measure of learning effectiveness.

{
BASIC ASSUMPTIONS

The basic assumption of this study is that there exists
a relationship between class size, teacher professional quali-
fication and teacher experience on the one hand and learning
effectiveness measured in pupil academic performance on the

other.

HYPOTHESES
- L

1. The following null hypotheses were tested in this study:
There is no differenke in the effectiveness of learning
between pupils in large and those in relatively smaller
classes.

2, There is no difference in the effectiveness of learning
between pupils taught by teachers of different professional
qualifications,

3.... There is no difference in the effectiveness of learning
between pupils taught by experienced and those taught by

-

.relatively inexperienced teachers.

SCOPE AND LIMITATIONS .
OF THE INVESTIGATION

The first set of limitations refer to the test design
used in the study. This was a three-step one—group -test as
described by Borg and Gall in their book on intreduction to

educational research.?ﬂ The three steps are.:

1. The administration of the pre—test to measure the

dependent variable.
2. The application of the experimental treatment.

— — —

ch

70 T . _
.R. and Gall, M.D., Educational Research:
Borg, W.R ] » 1585575,

Introduction, David McKay Co. Inc,, News:. York,
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3. The administration of the post-test to measure the
dependent variable again.

In this case differences due to the application of the experi-

mental treatment are then determined by comparing the pre-test

and the post-test scores.Tl

The study was of the one-group variety because there was
no control group i.e. a group that was not subjected to the
experimental treatment.

Borg and Gall point out that this one-group pre-test
post-test design suffers from a major limitation in that since
no control group is used, it is assumed that the changes between
the pre-test and the post-test are brought about by the
experimental treatment, although they could as easily be brought
about by one or more extraneous variables.Te They recommend
that in order to reduce the likelihood of extraneous variables
altering the post-test results studies employing this test
design should keep the interval between the two tests as short as
poss:i.'ble.73 In this study this interval was of thirty minutes
duration. :

The study was an evaluative one seeking to assess the
effects of some specific variables on learning. These variables

were:-—
1. Teacher professional qualification.
- Teacher experience.

3. Class size.

To evaluate the effects of these variables seven hundred
and seventy-six (776) Standard Two pupils from the Machakos
District of Kenya were selected and subjected to the pre-test
post-test designs. The major constraint here was seen to be
what Borg end Gall describe as the interaction of the experiment-
al treatment with particular cheracteristics, measuring

Th

instruments and the time of the study. As this investigation

M1pia. p. 377.

T21pid. p. 378.
Mreia. p. 379

Thrvia. p. 369.
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was conducted with a specifie group of pupils in a particular
area and at & particular time in their educational development
its findings cannot be generalised except with regard to this
particular group of children in that particular area and at

that particular time. The reason for this is that later presence
or introduction of one or more extraeous factors would make
these findings invalid even in the same area.

The second group Of limitations pertained to the Kenyan
curriculum. A major purpose of evaluation in education is to
test the validity of assumptions that underlie each individual
course. Two such ﬁasumptions are the attainability and desira-
bility of course objectives. For exemple, it is assumed that
at the end of each course the pupils will have changed, for the
better, their behaviour patterns; they will have acquired ideas
and knowledge they did not have before; they will have improved
their ways of thinking, developed new (desirable) tastes and
sensitivities and will have made general improvements in some
desired direction. To evaluate a course, therefore, or to
devise any kind of evaluation procedure it is essential to have
knowledge of the aims and directions of change defined in terms
of desired student behaviour. As Bloom rightly points out, it
is only by matching the test objectives with the course
objectives that one would know what changes to look for.75 With
the knowledge of the course objectives one can then evaluate
their attainability and the desirability of their results.

Furst, writing on the construction of evaluation
instruments, notes that good teaching can go on without any
¢learly defined eaims in terms of student behaviour, or if the
aims are only set out in general terms.76 From the standpoint

"Bioom, B. 8., Hasting, J. T. and Madans, G. F., Handbook
on Formative and Summative Evaluation of Student Learning.
McGraw-Hill Co., p. 8.. Bloom, B. S.. Taxonomy of Educatinnal
Objectives; Handbook I, Cognitive Domain, Longmans Group, 1956.

TEFurst, E. J., Constructing Evaluation Instruments:
Longmans, Greene and Co., London, 1958, p. 100.
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of research too, Furst agrees with Bloom that such conditions .
are not satisfactory for evaluation because they do not yield
evaluative factors. This was the first and major problem
encountered in this study.

The standard 2 syllabus

what attributes or properties, other than cognitive, could be

17 was of little help in determing

evaluated., It is axiomatic that all the subjects in a curriculum
are interrelsted and none can be divorced from the others. Lessons’
in number work discipline the_pupils' mind into orderly and
systematic thinking in the solution of problems. On the other
hand lesscns in language increase the pupil's vocabulary and help
him to understand instruction in number work. Thus all the
subjects work in concert, reinforcing each other, to develop &
physically, emotionally and intellectually whole person. The
ideal syllabus, therefore, should combine all disciplines
emphasising the connections between them. 1In such a situation
the researcher would be in a position to evaluate comprehensively
the changes and developments resulting from exposure to the whole
curriculum.

The subjects of the study (Standard 2 children in selected
primary schools in Machakos District) had undoubtedly undergone
certain changes, but m whére could the researcher find a defini-
tion or definitions of the 'desired' or 'expected' changes in
areas like attitude formation or change, civic outlook, social
sensitivity and other areas of humen behaviour, in other words,
8 It would seem that the Kenya

educational system follows what Furst refers to as a system with-

the 'affective domain'.

- - L] 0
out clearly defined obJectlves.T* For the teacher, as for the

TTMinistry of Education: Kenya Primary Mathematics:

Standard Two Pupils' Book. Ministry of Education, Kenya Primary
Mathematics: Standard Two Teachers' Guide, Jomo Kenyatta
Foundation, Nairobi.

78Bloom, B.S., Handbook II, Taxonomy of Educational
Objectives; The Classification of Educatlon Goals: Affective
Domain, Longman Group Ltd., London.

79Furst, B, J., Op. Cit., p. 100.
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researcher, lack of clarity ,of objectives poses problems. Where
the researcher cannot evaluate the teacher cannot implemgnt and
vice-versa.

Attainability of course objectives should be evaluated.
But this means that the teacher understands the global objectives
so that he can design each classroom activity as a step towards
the achievement of the overall goal. In the absence of clearly
defined objectives the teacher can only evaluate his achievement
by the amount of knowledge thaﬁ_his pupils have accumulated over
& period of time. This is done through tests in knowledge
acquisition and retention.

In Kenya, education at the primary school level is almost
totally geared towards success in examinations to the extent that
the teaching of non—examinable subjects is considered by teachers
and pupils alike as & waste of valuable time, The effects of
this emphasis on success in exeminations on both the teachers
and pupils, on what is taught and how it is taught, has been the
subject of many research papers in the Institute ®Hr Development
Studies at the University of Nairobi.ao The importance attached
to the Certificate of Primary Education has ripple effects
throughout the primary school system as academic performence on
the part of the pupils is seen to be the only measuring rod of
their educational growth and the effectiveness of their teachers.
A. Somerset notes that despite .attempts by the educational
authorities in Kenya to avoid labelling those who do not gain -
entrance to secondary schools as 'failures' by issuing them with
& certificate of completion, the majority of those who do not
enter secondary schools still regard themselves as 'fa.ilures;8l
gsince no achievement, other than academic is rewarded.

E,{]Prewitt, K., 'Education and Social Equality in Kenya:
IDS Discussion Paper No. 157. King, K., 'Primary Schools in
Kenya', IDS Discussion Paper No. 130,

81Somerset, A., 'Who Goes to Secondary School? Efficiency,
Equity and Relevance in S8econdary School Seleetion', IDS
Discussion Paper No. 184. King, K., Primary Schools in Kenya,
IDS Discussion Paper No. 130.
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This study therefore did not attempt to analyse the
achievement of the affectivé values like changes in attitudes
and civic training that are set out in the national objectives
for the simple reason that these have been overshadowed by the
more concrete aspect in the form of performance in examinations.
This is not to say that the non-concrete aspects cannot be
snalysed and quantified. Tools for this do exist but such an
undertaking calls for tim; and resources beyond those available
here. The researcher, therefore, worked on the premise that
educational objectives exist, .that each year's syllabus is a
step towards their achievement and that the end of year examin-
etion was a sound indicator of the effectiveness with which the
pupils moved towards the attainment of these objectives.

The study 4id not take into account any long term effects

....- of the educational process. Neither did it teke into account

the pupil's success in future 1ife or achievement in subsequent
schooling, important though these aspects are. It did not take
into account the non-concrete (affective) effects of their stay
in primary achool either. It was limited in time to a comparison
of pupil growth up to the end of their second year of primary
schooling eand in scope to & consideration of their academic
achievement as an aspect of their growth.

The third limitation pertained to the tools of investi-
gation. Williams, in talking about testing efficiency draws
attention to the difficulties in establishing appropriate
jndices of output and argues that -

The use of examination results as & measure of output
guffers not only from the fact that they are relevant
only to part of the activities of a school but that
they may be deficient measures of the things that they
are supposed to measure.

Generally, however, the use of tests and examinations is
accepted as & means of obtaining evidence of the effects of the
educational process, Bloom has defended it on the grounds that

education has a rather intangible quality and that examinations

82Williams, T, David, 'The Effieiency of Education' in
Lovwe, J., (ed.), Op. Cit., p. 61.
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seem to yield the only tangible evidence of the consequences of
instruetion. To him, it is- the "concreteness of examination
performance and the availability of normative dataﬁaa that leads
both teachers and educational researchers to concentrate on the
cognitive domein of the educational process. -

This study therefore, like many before it, was limited to
the evaluation of the cognitive domain of learning. It was
also limited to Standard Two pupils in 1975 and to educational
conditions pertaining then. '

The other limitations were demographic and geographical. '
Machekos District has the third highest total population as
well as primary age population in the whole country. In 1969,
the last population census year, the district had a child
populetion of 354,627 of whom, it was estimeted, 167,000 were
of primary school a.ge.Bh By 1974, it was estimsted that the
primafy school-age population would have risen to 191,000.85

In terms of enrolments, number of schools and teacher
supply, Machakos District has the highest primary school
enrolment, the largest number of streems and the highest number
of less professionally qualified teachera.86 The table below
gives the figures for Machakos District in relation to nine

other Districts with numericelly similar school-age population.

83Bloom, B. S., 'Testing Cognitive Ability and ’

. Achievements' in Handbook of Research in Teaching, 1956.

8hGovernment Printer:; Kenya Population Census. 1969.

85central Bureau of Statistics; Kenya Statisticel Digest,
1972, Vol..l0, No. 3, pPp- 8-10;* Ministry of Finance and

Economic Planning, Nairobi.

' 86Ministry of Education, Tracer Survey. Op. Cit., March,
197h.
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Table 11 i

Number of Schools, Streams
end Teachers in Kenya: 19Tk

District No. of Estimated Actual Estimated
: Schools+ Streams®* Steams Teachers
Masaku 8ok " 4597 6131 5160
Gusii 618 3883 STSh 3869
Kakamega 617 4155 6111 5113
Meru 59k 3589 h3kh9 3672
Kipsigis " 307 2054 2764 2215
Bungoma 305 2020 2620 2072
Murang'a 294 3461 3901 3598
Kiembu - 286 3461 3973 3713
Kitui 285 1823 2216 187hL
Siaya 261 1586 2701 1623

+These are the new schools opened for 1974 according to a
circular letter from the Permanent Secretary, Ministry of
Education, primary 20/T4 of 8/12/73 and those which were already
approved and in existence in 1973.

®These are the number of streams originally expected to open in
1974 according to the Returns for 1973-Th.

NOTE: These figures were obtained from a Tracer Study conducted
by the Ministry of Education in March 19Th to determine the
growth in enrolments and resource requirements as a result of,
the declaration of free primary education.

In the body of the study, however, and for the sake of
familiarity the name Machakos has been adopted.

(
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Table 12

Number of Teacher ﬁy Grade and

Professional Qualification, 1974
District Graduates 81 Pl1 P2 P3 Ph ERgE KggE gﬁE' Total
+Masaku - 3 .239 1057 1970 147 k80 LO6 858 5160
Gusii - 8 587 786 160k ke 259 314 265 3869
Kakamega - 15 4h1 14kl 1508 283- 960 502 263 5113.
Meru 4 376 T1068 1157 157 423 81 Lo6 3672
Murang'as | 15 L15 760 1432 121 336 - 313 85 3598
Kiambu 1 13 501 1126 1486 107 163 213 85 3713
Siaya - 8 211 417 753 150 1kl TS5 68 1623

+The names 'Machekos' and 'Masaku' are used interchangeably. In
all official reports after independence the District is referred
to as Masaku and therefore, especially in tables, this is the

name used.

Machekos (Masaku) District, with 80L primary schools,
6131 streams in actual operation a total of 5160 teachers of
whom 174k or 33% are untrained and 49% of the untrained teachers
being of CPE academic level merits a place in educational
research because it is such a significant portion of the total
- educational system in Kenya. It experiences in an acute form
most of the difficulties of running an effective education
service in a developing country with a rapidly rising population.
Academic research in education 't_.e'nd.s' to be
concentrated in urban and other thickly populated areas.
' Machakos District was selected as being representative of the
problems and difficulties of a rural aresa.

The final limitation was 'geographical accessibility.
The researcher was based in Nairqbi and her regular duties
precluded long absences from the base. Machaekos District
boyders on Nairobi and the researcher was able to make daily
trips for data collection.

This is not to say that the research was conducted in and
around the township of Machakos. In fact, it was the deliberate



L1

intention of the researcher to confine the investigation to
schools truly representative of rural setting. Consequently,
gchools around Machakos township or around any sizeable trading
centres were avoided. Talks with the heads of those schools
confirmed that they were infrequently visited by education
officials and +'.:t equipment v jnvariably received late.

OPERATIONALISATION OF THE INVESTIGATION

A major point regarding tests is their construction and
adoption and again Williams has something to say on this. He
observes that scores on tests may be significantly affected by
factors which have little to do with innate mental ability.
.B8ince most tests have been developed in industrialised
countries, students from other countries may obtain lower scoréa
than they should in terms of their a..'b:il:'.'t.‘.;r.Bl:‘ﬂ It is therefore
difficult to interpret the results of tests designed for one
population and used on another.

In support of Williams, H. Arici warns test constructors
against ignoring the ‘'culture-bound' character of tests. He
argues that even the so-called 'culture-free' teésts reflect
cultural differences as the test—form, content #nd meaning are
'culturéﬁbewdq"aﬁd'aoﬁclu@ea¥4¢evewﬁﬂﬂe%ﬁVis'developed and
validated within a specific cultural fra.mework."88 Drenth
goes even further in questioning the values of cross—cultural
testing and says that even testing within a country is .
'eulture-bound' because of the many differences in environ-

mental influences. " A test is validated with respect to a
certain population. 8trictly speaking (such a) test may only
be used for decisions for the population on which it is '
validated.?eg This cultural phenomenon is described by

- :
'Williems, T. David, Op. Cit., p. 67.
88, . . .

. 4r1c1,.H., 'Laying the Foundation Groundwork for Test
Application', in Cronbach, L. I., and Drenth, P. J., (eds.),
Mental Tests and Cultural Adaptation. Psychological Studies T,
The Hague, 1972, p. 20.

891014, p. 26.
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8. Biesheuvel as "the inevitable involvement of non—cognitive

"0 tmis is not to say

elements in cognitive test performance.
that there are no tests that can be used cross—cuiturally.
Biesheuvel gquotes several, e.g. the Porteus Magze, Elithern's
Perceptual Maze, the Witkin Rod and Frame and Gottschaldt's
Embedded Figures.gl These, he says, have built-in non-cognitive
components conducive to adaptability.

On the strength of Williams, Drenth's and Arici's
argunents against the use of cross—-cultural testing it was
decided not to use tests designed in foreign cultural backgrounds.
The tests used in this study, therefore, were designed by the
researcher in conjunction with the teachers of Standard Two
classes in three schools in Machakos District. Technical help
was generously given by G. 8. Eshiwani in Number Work and
C. R. Wang'ombe in Language test designs.

The researcher felt justified in using these locally
designed tests on the grounds that the teachers knew more about
the level of intellectual development of their pupils and that
technical expertise was available locally to assist in design-
ing tests which were relevant to Kenyan pupils.

Sample Selection’

The Schools

To test the hypotheses set out it was necessary to find
schools which met the following eriteria:-
(a) . The presence of any of the following class size ranges:
(i) 38 - 39

ii) ko - L9
(iii) 50+
89

Ibid. p. 26.

9OB:i.eﬂheuvel » 8., 'Adaptation; Its Measurement and
Determinants! in Cronbach, L. I. and Drenth, P. J., (eds.);
Ibid- pp. 56-57.

ivid. pp. 56-57.
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For purposes of statistical computation the actual sizes
of the classes were used.’

{v) The presence, within classes of the above ranges, of both
trained and untrained teachers teaching the relevant classes.
(¢) The presence of teachers (trained and untrained) with an
experience range between under three years and over five years.
Teachers with under three years of experience were considered
to be relatively inexpe;ienced while those with over five years
were considered to be experienced. For the purposes of
statistical computations the.actual number of years of experi-
ence were used.

Ideally, each school should have yielded an operational
model of the following dimensions:- -
1. Three classes: 30 — 39

ho ~ L9

50+
2. Peachers of similar qualifications teaching the three
different class sizes.
3. Teachere of similar experience teaching different class
sizes. In other words, each school should have been able to
test the hypotheses that,

(i) Pupil academic performance is a function of class

‘size,

(ii) Pupil academic performance is a function of

teacher professional gualification,

(iii) Pupil academic performance is a function of

teacher experience.

No single school met the necessary requirements, the
main deficiency being on class sizes. Although many schools
had three or four streams they did not correspond to the ones
selected by the researcher and, therefore the third class size;
almost invariably the 50+, had to be obtained from ancother
school.

Most of the schools adhered to the LO+ cless size. If a
school had; for instance, 60 pupils in Standard Two the
community preferred it to be split into two streams of thirty
pupils each. The main source of the 50+ class size was in
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schools where, after the initiel influx on the declaration of
free lower primary education in 1974, there had been a subsequent
sharp drop out. In such instances two streams which had

started off with 35-40 pupils had dwindled to 25-30 and it was
considered economical to amalgamate them.

The class size variable was the most difficult to obtain
and although it was realised that by comparing pupil performance
in different class sizespin different schools additional factors
like school environment, tescher personality and the school
heed's capability would be introduced, it was considered that
some of these factors would have been present in the same school
anyway. After going through over 100 primary schecols in the
district it became obvious that no one school would yield the
required combination of class size, teacher professional quali-
fication and experience. This, and the inability to control
such factors as school environment is the main constraint in the
study.

Since no one school met all the requirements with regard
t0 both class size and teachers, comparison had to be made
between schools. Thus, for example, pupil performance in a
large class taught by an untrained teacher in one school was
compared to pupii performance in a small class taught by an
untrained teacher in another end to pupil performance in a
large class taught by a trained teacher in yet another school.
Cases of such extensive cross-school comparisons, however, vere
few. Finally, to obtain a measure’ of homogeneity the schools’
were selected on the basis of their distance frdm urban or
trading centre influence. Only schools in vhat was considered

a truly rural setting were selected.

The Pupils

The population sample in this study were Standard Two
pupils. The choice of this group was primarily based on the
Presidential pronouncement of tuition-free lower primary edu-
cation from January 1974 in Standards One. to Four. The
researcher made an assumption (later supported by figures from
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the Ministry of Educa.tion)92 that the pronouncement would result
in a considersble rise in,enrolments, particularly in the lower
primary grades. Within the short time between the pronouncement
(on December 12, 1973) and the beginning of the school year
(January 19T4) it was impossible to build edditional classrooms
and train additional teachers. Consequently, the existing class~
rooms had to accommodate additional pupils thus raising the -
class sizes and the clags/pupil ratio and the existing teachers
had additional pupils thus raising the pupil/teacher ratio. 1In
an analysis of the situation'in the primary school system in
197k, Muhoro, the then DeputyTDirector of Education showed that
the enrolment figures for the four lowest grades in primery
schools rose by one million above the pre-pronouncement estimate
of hOOO,OOO.93 This additional intake was not ascertained until
March 19714.9h The effect of the Presidential pronouncement was
to throw the problems of untrained teachers and large class
sizes into high relief, especially at Standard One and Two
levels.

The second consideration in the selection of the pupils
was one of the length of time spent in the educational system.
Of those who had been enrolled under the tuition-free education
the Standard Two group had attained the highest level on the
educational ladder at the time the research was undertaken.

The Teachers

In all cases it was found that a school with two or more
streams had & combination of trained and untrained teachers as
well as teachers with different levels of experience. For
example, School A would have two streams, one taught by an

92Ministry of Education, Tracer Survey, March 197h.

93Muhoro, J.M.G., 'The Kenyan Experience', Paper
presented to the Association of Teacher Educators of Africa,
Nairobi, 1975. :

ghMinistry of Education, Tracer Survey, Op. Cit., March,
197hL. ;
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untrained and the other by a trained teacher. Almost invariably
the untrained teacher had less than three years of experience

" thus confirming what Mohoro had indicated to the Association of
Teacher Educators regarding the failure to meet the demand for
qualified teachers and the subsequent use of untrained teachers.
According to Muhoro in 1973 Kenya had a teaching force of 56,000

at the primary school level. Out of these 12,000 were profes-
sionally unqualified. In 1974 an additional 25,000 teachers were
required for the new classes. By 1975 the number of professionally

ungualified teachers stood at 40,000 (4L4%Z) out of a teaching

force of 90,000.95

Apart from the untrained teachers Kenya has for some time
made use of an in-service scheme for the training of her primary
school teachers. It was assumed in this study that there would
be a difference in performance between pupils taught by the
college trained and those taught by the in-service trained
teachers. The sample of teachers is, therefore, divided into:-

a. In—-service trained teachers.
b. College trained teachers.
C. Untrained teachers.

Tn all there were seven hundred and seventy-gix (776)
pupils in eleven (11) schools taught by twenty-one (21) teachers.
Of the seven hundred and seventy-eight pupils, two hundred and
sixty-three (263) were taught by six teachers trained through
the in-service scheme, two hundred and eighty-eight (288) were
taught by eight teachers trained through teacher training ' *
institutions while two hundred snd twenty-five (225) were
taught by untrained teachers.

The ratio of pupils taught by teachers trained through
teacher training institutions i.e. 288 + 8 = 36 seems to
support the pre-1974 pupil/teacher ratio of L40:1 in lower
primary classes. This further indicates that the output of
the teacher training institutions in Kenya is not sufficient

to meet the demand for trained teachers in the country. It is

O
’5Muhoro, J.M.G., Op. Cit.
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this failure for the supply of trained teachers to meet the
demand for them that led “the educational authorities to accept
the enlarged class size of fifty pupils in lower primary while
at the same time utilizing the sources of untrained teachers.
It is important to note that the sample in this study
supported the earlier observation that Machakos District had,
at the time of the study, a very hiéh proportion of untrained

teachers.

Additional Relevant an
Variables

The major constraints in this study have already been
mentioned as the impracticability of measuring abilities other
than the cognitive and the inability of the researcher to
control some important relevant varisbles. In recognition of
the large number and varying nature of factors that affect
cognitive learning it was considered necessary to analyse a
sub-set of several varisbles that do not form the major part
of the study.

These are:

1. The schoal environment.
2. The streams.

3. The séx of the teacher.
y, The sex of the pupil.

These particular variables were selected on the basis
of the availability of informatién about themn. :
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DEFINITION OF KEY TERMS AND VARIABLES
IN- THIS STUDY

In this study certain terms not in everyday usage were
employed. Simple definition of these terms is attempted below.

1. School-age population

According to inter;ational terminology adopted by the
United Nations the school age of a child runs from the official
age of admission to school to-the end of the compulsory period
of education. In countries where there is no compulsory
registration of births or compulsory education, however, this
delimitation is impracticable. In this case children are
admitted to school as and when they seek admission and the
length of their stay is determined mainly by socio—economic
factors. This period could range between one and eighteen or
more years depending on the ability of the parents to meet the
cost of schooling and the ability of the pupil to pass the
prescribed examinations. In such cases the school-age popu-
lation does not technically correspond to the international
definition of 'all children aged between s1x and fifteen years'
in the sense that late entry and repetition affects the age
range of the ‘children in school. Nevertheless for purposes of
international comparisons and, therefore, for the purposes of
this study where comparative figures are used the international
definition was employed. ' - -1

2. Primary school-age population

In countries where there is compulsory primary
education and a specific age of admission to school this
population is delienated by taking account of the duration of
compulsory education.

In the case of Kenya the official age of admission to
school (six years) is rarely adhered to partly because it is
difficult to determine the precise age of the children and
partly because of the structure of the educational system.
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The latter makes it desirable for pupils to stay longer than

the prescribed period (seven years) in primery schools in
preparation for the national examination to enable them to
proceed to secondary school. Consequently, early entry, where
economic factors allow, is preferred. Nevertheless, for the
purpose of this study the official age of admission, which is
six years was adopted and no account was taken of repetition.
The primary school-age pbpulation was therefore defined as that
population between the ages of six and thirteen years. The
subjects of this study were therefore deemed to be approximately
eight years old although it was recongized that they are by no

means a homogeneous group in terms of age.

3. Intake rate

This is the quantitative growth in the intake of pupils
into the educational system and refers only to the first year .
of each educational cycle e.g. Standard One in the primary
cycle and Form One in the secondary cycle.

h, Enrolment rate

This is the quantitative growth in the total number of
pupils within an education cycle; e.g. enrolment at the primary
cycle refers to the total numbers of pupils from Standard One
to Standard Seven. Where repetition is taken into account the
enrolment rate could apply to a sipgle class where it would
refer to the intake or promotion into that class pluas the

repeaters.

5. Drop-outs

These are pupils who leave the educational system before
they have completed a prescribed period or course.

6. Quality of education

As indicated earlier in the study the term 'quality!'
in education is open to different interpretations.
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For the purpose of this study quality was used in an evaluative
sense implying a scale of 'goodness' egainst which an education—
al system can be measured. If an educational system achieves
the goals that have been set for it then it is of "good'
quality and conversely, if it does not achieve such goals then
it is of 'poor'quality. To achieve these goals an educational
system needs certain inputs. The nature and quality of these
inputs determines the quelity of education given within the
system. In this study the teacher, his professional qualifi-
cations and the pupils, the size of the class in which they
learned were adopted as factofé that could be used to measure

qQquality in education.

Te Effective and effectiveness

These words were used in relation to the learner and
learning. According to the Dictionary of Behavioural Sciences,
B. B. Wolman defines 'effect' as an event that invariably
follows a specific other phenomenon as in a casual relation-
ship.96 Webster agrees with this definition that 'effect' is
derived 'effective' defined as 'having the intended or expected
effect or producing the desired response.98

This definition was adopted in this study. The pupils
were subjected  to a pre-test and a post—test. The event was
the teaching that took place in between the tests and the
expected response was better performance in the post-test.

3

Variables

There were three major and four minor independent
variables and one dependent variable in this study.

96Wolman; B. B., Dictionary of Behavioural Sciences, Van
Nostrand Reinhold Co., New York.

97Webster, Third New International Dictionary (unabridged
version).

98Th.e_Her_itggg_;;;3ﬂxg§_ed_nichu_u=_Eng;_igh

Language; International Edition.
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Independent
Variables ,

1. Class Size

The term class size, adopted from T. David Williams, was

used to designate the number of pupils undergoing identical

99

instruction in the same, room at the same time. Consequently,

in this study the stream was the unit of analysis. For
example, class size did not refer to the whole of the Standard

Two class but to each of its‘component streams.

2. Teacher Professional Qualification

T. David Williams defines a qualified teacher as one who
has received some recognized form of teacher training as
opposed to those who, regardless of how many years of academic

education they have received, are not graduates of a teacher

training programme.loo

3. Teacher Experience

In this study teacher experience was confined to

experience in teaching.

Additional Independent
Variables

The edditional independent variables were:
1.. The school and its environment.

2. The stream.
The difference between 'stream' as used here and 'class

size! as used in the major part of the study was that while in
the latter the investigation was concerned with the number in
the stream the former dealt with the type of stream in the
traditional sense of grouping pupils into A, B and C learning
groups.

3. The sex of the pupils.

4, The sex of the teachers.
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CHAPTER TWO

#

DESIGN AND METHODOLOGY OF INVESTIGATION

Theoretical Background

In the first chapter of this study the gquestion was posed
as to whether there was any relationship between pupil academic
performance on the one hand, and teacher professional qualifi-
cation, class size and length of teacher experience on the
other in Kenya. In this chapter an sttempt was made to find out
whether these relationships existed. An attempt was also made
to assess the degree of these relationships.

To test and describe the existence of a relationship
between dependent and independent variables is one of the major '
purposes of experimental research. The main assertion is that
a veriation or change in a dependent variable is a function of
a chenge in an ihdependent variable. This relationship can be
obtained through several statistical methods. These are divided
into two major categories, the parametric and non-parametric
tests. In this study two methods, representing each of the two
major categories were used. _

A parametric statistical test is a test whose model
specifies cértain conditions about the parameters of the
population from which the research sample was drewn.t When
these conditions are met these tests are the most likely to
reject the null hypothesis if it is false.” The F-test and
the t-test are categorised as parametric tests.3

A non-parametric statistical test is a test whose model
does not specify conditions about the parameters of the popu-
lations from which the sample was drawn. It also has fewer

assumptions than the parametric test and is therefore, said to

lSiegel, S., Non-Parametric Statistics for the Behavior
Sciences; McGraw-Hill and Co., New York, 1956, p. 31.

“Ibid. p- 19.

3Ivid. p. 19.
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be wegsker than the 1atter.h The choice of an appropriate
statistical test, however,, depends mainly on its power, the
maenner in which the sample scores were drawn, the nature of
the population and the kind of measurement of scaling employed
in the operational definitions of the variables involved.’ A
good statistical test is one which has a small probability of
rejecting the null hypothesis if it is true but a large
probability of rejecting it if it is fa.lse.6

In this study the Simple Analysis of Variance (ANOVA)
using the F-test and the t-test was selected as the parametric
test to be used with one of the independent variables, teacher
professional gualification. It was considered the most
appropriate because it met all the conditions underlying
parametric tests.

The analysis of variance provides a procedure for
determining the factors that influence the variation of the
dependent variable. The total variation, which is represented
by the total sum of suqares is divided into its component parts
to permit the investigator to identify particular parts as
sources of variation.T In the simple analysis of variance
only two sources of variation are considered; one which is
attributable to' the independent variable and the second which
is attributable to sampling error. The first is represented
by the sum of squares between groups and the second is
represented by the sum of squares within groups. These sums of
squares are converted into variance estimates by dividing each
by its respective degree of freedom. These variance estimates
are referred to as the Mean Square between (Msb) and the Mean
Square within (MBw). An FP-ratio is formed by dividing the

MS, by MS (Msbfmsw).

'thid. p. 31.

’Ibid. p. 18.

GIbidl p. 18 L ]

TRoscoe, Je. T., Fundamental Research Statistics for the
Behavioral Sciences; Holt, Rhinehart and Winston Inc., 19069,

p. 231.
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The PF-Ratio and its Rationale

#

Certain assumptions must be met for the MS.b/MSw calculated
in the simple analysis of variance as described above to be dis-
tributed as the theoretical F-distribution. These assumptions
are that the data must come from independent samples, are
normally distributed and come from equal variances within
population. If these agsumptions are met then the magnitude of
the MSb is dependent on the differences in the mean scores. If
these differences are signifigant the MSb will be significantly
larger than the MSw. Consequently, the F-ratio calculated from
the sample data will be larger than the criticel PF-ratio,
indicating that the group of means is not homogeneous.

The data in this study were obtained from test scores of
seven hundred and seventy-six Standard Two pupils for the
dependent variable and from teachers with different professional
qualifications for the independent variable. Thus, they meet
the first aséﬁmption (sample independence) necessary for the
use of the F—test. The dats were also drawn from normally
distributed population and come from equal variances within the
population as recommended by Siegel.g The independent variable,
teacher qualification was classified on an interval scale as in-
service trained (1), college—trained (2) and untrained (3) while
the test scores (dependent variable) were on a nominal.scale,
correst (1) wrong (0). Thus, the variables were measured on an
interval scale making possible the use of arithmetic operations
(adding, dividing, etc.) on the scores. Since the data met all
the assumptions necessary for the F-test it was considered that
the outcome of the data analysis using the P-test would be

valid.
In this study the two-talled test was used at the 0.05

B'I'urney, B. L. and George, P. R., Btatistical Methods for
Behavioral Sciences; In test Education Publishers, New York,

1973, p.
QSiegel, 8., Op. Cit., p. 19.
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level of significance with infinite degrees of freedom where
the critical P-ratio is 3189.10 Any calculated F-ratio which is
higher than this is considered to indicate the existence of
differences in the scores. To proceed to the next step in the
ahalysis it is necessary to find out if the differences in the

scores are significant through the t-statistic.

The t—test and its Rationale

The t—test is used to determine whether the criterion
means (Mean Scores) differ significantly. The established level
of significance within which the scores are compared is the
critical t either at the 0.05 or 0.0l levels of significance.
As with the F-ratio the two—tailed test at the 0.05 level of
significance with infinite degrees of freedom was used in this
study. The critical t is 1.960+"

There are two groups of assumptions that must be fulfilled
for the use of the t—test. The first group pertains to the
data as follows:—

(a) The dependent variable is on an interval scale.

(b) The dependent varisble within each sample is

normaelly distributed. '

(c) The samples are independent.

The second group pertains to the model and assumes that the
means of the two scores are equal. The last assumption is
necessary [for the distribution of* the calculated t to equal
that of the critical t. Consequently, if the calculated t is
greater than the critical t it is concluded that it is the
homogeneity assumption that has been violated, that is, that
the difference between the means is significant or real.l2 If,
on the other hand, the caslculated t is smaller than the

eritical t it is concluded that no significant difference in

10134,

1lposcoe, J. T., Op. Cit., p. 293.

12rhia, p. 168.
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the score has been established.

The first group of assumptions for the t-test are
similar to the assumptions necessary for the F-test and were
met in the data. The second group is in reality what is tested
in the study. If the scores in the pre-test are not different
from the scores.in the post-test then the pupils would have
made no improvement at all. In that case only the differences
in scores by different pPupils would be available as an indicator
of the different performance by pupils taught by teachers of
different professional qualifications. These, however, would
not be a valid indicator because of the unavailability of the
'gain' scores after the experiment. In this case the calculated
+ would equal or be smaller than the critical t and no
difference in the means of the scores would have been established
This would lead to the upholding of the null hypothesis.

It was here necessary to define the criterion measure
used in this study. Roscoe equates pre-test with IQ test.13
This would seem to suggest that the pre-test is administered
before the subject has had the opportunity to learﬁ the
meterial at hand at sll. If we accept the fact that education
is a continuous process, then Roscoe's definition could not
be admissible in a school situation where each learning
situation is-either a follow-up or a predecessor to another
iearning situation. In this study it was accepted that the
pupils who had already finished the Standard Two syllabus had
gone through the process of learning the material in which .
they were tested. The pre-test therefore was seen as a test
of long-term retention of material learned in Standards One
and Two. On the other hand the post—-test was seen to test
short—term retention.

Thé non-parametric test used in this study was the
Multiple Correlation Analysis. Non-parametric statistical

tests have fewer assumptions than parametric tests, the most

13g0scoe, J. T., Op. Cit., pp. 264-265.
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important one being that the variable under study has under-
lying continuity. Siegel.describes this as a variable that is
not restricted to having only isolated values but can take any
value in a certain int.erva.l.lh Consequently, non—-parametric
tests also require that the data be on at least an interval
scale but this is secondary. Their major advantage, indeed,
lies in the fact that they can treat data which are inherently
in ranks only enabling the researcher to establish a 'greater
than' or 'less than' relationship without saying how much
‘greater' or 'less.' An added advantage in the use of a non-
parsmetric test is that the probability statements obtained
are exact probabilities, regardless of the population distri-

15 Consequently, the

bution from which the sample is drawn.
conclusions drawvn from data snalysed by such tests can be
applied more generally rather than only to populations from
whom the data was drawn. For these reasons a non-paresmetric
test was selected for two of the independent variables i.e.
Class Size and Teacher Experience.

The date in the study was presented in a manner suitable
for use with a non—-parametric test. The test scores (dependent
variable) was on an interval scale making it amenable to
arithmetic operation and also had an underlying continuum.

The independent variables, Class Bize and Teacher Experience
were assigned real numbers by using both the actual size of
the class and the actual number of years of experience for
individual teachers. This established the continuum necessary

for the use of a non-parametric test.

Multiple Correlation

The Multiple Correlation analysis was used as recommended

by Cooley and Lohnes.ls The techniques of multiple correlation

lhgiegel, 8., Op. Cit., p. 25.

151pia. p. 32.

16Cooley, W., and Lohnes, P., Evaluation Research: in
Education, Irvington Publishers Inc., New York, 1976, p. 208.
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enebles a researcher to .use a knowledge of two or more
independent variables to éredict scores on & single dependent
variable with greater success than is possible with a
knowledge of & single independent variable. This is so
because vaeriation in a given dependent variable is a function
of concommitant variation in many independent variebles acting
simultaneously. -

According to Roscoe, different kinds of variables
encountered by researchers, especially in the behavioural
sciences, are correlated with each other, and to the extent
that two variables are correlated they can be said to measure
the seme thing.lT Consequently, there will be some overlap
in the contribution of two or more predictor variables in the
typical multiple correlation situation. In this study the two

independent variables were used to determine:-

(a) The contribution of the combination of class
size and teacher experience to changes or
variations in pupil academic performance.

(b) Which of the two independent variables made
the greater contribution to pupil performance.

Test Design -

The tests were designed for general comprehension and
epplication of facts and principles already learned in language
and number work. In number work such symbols as addition and
substraction, elementary multiplication and division, equations

and inequalities and simple fractions had already been 1ea.rned.18

1TRoscoe, J. T., Op. Cit., pp. 264-265.

laJomo Kenyastta Foundation, Kenya Primary Mathematics,
Pupile Book 2; and Teachers Guide for Standard Two, Nairobi,1975.
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Although this might sound too complicated for a Standard Two
child, all it involves is the learning and application of the
symbols + - x = < > , The test in number work was designed
first to ascertain the extent to which the pupils were able to
apply what they had already learned (pre-test) and retain
material learned and reproduced within a short period of time
(post-test).

In language the Standard Two Reader was used and simple
comprehension questions were set to test understanding and
mastery of the vocabulary. (Samples of the tests are at Appendices
A and B). Initially the tests were set with the help of
Dr. G. Eshiwani (Number Work) and Mr. C. R. Wang'ombe (Language),l

These tests were then discussed with teachers of Standard Two

9

pupils in three primary schools who made useful suggestions re-
garding the structure and content of the test items. The revised
tests were then used in the pilot study in three other schools
but not the schools in which the teachers had participated in
test design. After the pilot study it was again found necessary
+0 alter the test items perticularly with regard to content.
None of the six schools initially involved, either through
teacher participation in test design or pupil participation in
the pilot study, were used in the experiment. During the

pilot study it was found that the questions in number work were
relatively e;sy while those in language were beyond the
intellectual level of Standard Two pupils in this area.

As a matter of interest to the researcher the same tests
were informally administered to a similar group of pupils in
Nairobi who found the test in number work difficult while they had
no problems with language. The obvious conclusion is that the

urban children are advantaged by the widespread usage of the

19Dr. Eshwani has done substantial research in the
teaching and learning of mathematics in Kenyan schools while
Mr. Wang'ombe is closely associated with language teaching in

- Kenye.
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English language in their environment. The difference in
performance in number wori.ia not easily explained, and opens
up an interesting line for further research.

In both tests the questions were of the one answer
variety recommended by Furst as representing the most direct
way of testing cognitive outcomes.20 Such questions, by setting
up & forced-choice situafion also minimize the possibility of
the pupils' getting the correct answer through guesswork. To
the researcher they present objective tests which can be
scored quickly and are then relatively simple to subject to
statistical analysis.

Professor Walker Hill's definition and distribution
between testing for understanding and testing for knowledge
were used as a basis for the language test. He says:-

An item is considered to be a test of knowledge
when it can be answered on the basis of rote
learning, when all that is required is recall of
something that the student has read or learned

in the course.2l
To test understanding, on the other hand, one must play down

the role of memoxry. But before one can apply facts and
principles (thus displaying understanding) one must have learned
them. Therefore,1even if we are dealing with the application

of facts and principles, some kind of memory work is necessary
for the demonstration of intellectual ability. Therefore, both

the number work and language tests were set on the basisg that
the pupils had learned some facts (symbols and words) which

they could interpret and apply.
In setting the tests the following factors and constraints

were taken into account:-

(1) The Age of the Pupils

The researcher worked on the basis of the official age of

20p,rst, E. J., Op. Cit., p. 20bL.

21Q,uoted by Furst, E. J., Op. Cit., p. 209.
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admission into primary schools of six years, though in the full
knowledge that this was misieading as rarely in rural Kenya is
this adhered to. Headmasters have discretion in admission and
Pupils are admitted earlier if they are mentally capable or
much later if their parents'! economic circumstances do not
rermit early admission. Moreover, many of the children do not
know their specific ages.., Consequently, since there is no
uniformity in age, and to avoid penalising the younger pupils,
the researcher worked on the lower age limits and considered
that a thirty item test in number work was adequate without
being too tiring. The items were selected to cover the five
areas, addition (10), substration (5), multiplication (5),
division (5) and fraction (5). The number of items were
selected and arranged in order of difficulty, the most difficult
ones being fewer and coming last in the test. After the
experience of the pilot study and after consultation with the
teachers, it was found that, as pupils had not mastered
language to the same extent as number work, a ten item test in

language was sufficient.

(2) The School Timetable

The other consideration related to the length of the

test was the school timetable. It was considered essential to

maintain the normal school routine as much as possible and the

tests were therefore designed to fit neatly into the school

timetable. Underneath is a typical primary school daily
timetable and the test timetable that was used:—
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Lower Primaxry School .

Daily TimetablelO ? fest Tigcoable

8.15 - 8.50 - 1lst period 8.15 — 8.55 Number work pre-test
8.50 - 9,25 - 2nd period 9.00 = 9,30 Number work teaching
9.25 = 10.00 — Break 9.30 - 10.00 Break

10.00 - 10.35 — 3rd period 10.00 — 10.30 Number work post—test
10.35 - 11.10 - 4th period 10.40 - 11.20 Language pre-test
11.10 - 11.45 - 5th period 11.20 - 11.55 Language teaching
11.45 = 12.20 - 6th period 11.55 - 12.25 Break

12.20 - 12.50 — Tth period 12.25 - 12.55 Language post-test

Administration of
the Test

This was & test which set out to measure learning on the
one hand and retention on the other. It was divided into two
parts, the pre- and the post—test, i.e. the same test was done
twice. The first part was expected to ascertain the pupils'
knowledge acquired through the coverage of the syllabus. The
post—-test was expected to test the pupils' retention of facts
learned in the previdus lessdn with an interval'of approxi-
metely thirty minutes. It would -b¥ arglied' thdt the interval
was too short but it had been established Suring'the pilot -

1 b L

study that this was by no means 80. This interval was!'therefdre

maintained in ell the schools.

Tn any kind of test it is necessary to establish
conditions which would ensure the most efficient work by the
pupils. These conditions were established by maintaining an
atmosphere as close to normal as possible. The tests were
administered by the class teachers in the normal classrooms to
which the pupils were accustomed. It is relevant to note here

that the Standard Two classes are one teacher classes and this
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made the administration of the teets easier. To establish close
liason with the teachers it was necessary to make between L4 and
6 visits to each school; by the time the tests were administered
the researcher had become familiar to the school community and
accepted by the headmaster, other teachers including Standard
Two teachers and the pupils.

The day before the test was administered the researcher
met with the relevant teachers and went through the procedure
to be followed and the problems that might be encountered. It
was particularly important to Impress on the teachers the need
to use their normal method of teaching and to clean the chalk
board after teaching in readiness for the post-test. 1In no
instance did the researcher encounter hostility or non-
cooperation.

The test was administered to Standard Two pupils in

eleven primary schools. As most of the schools which met the

eriteria of selection were close together, (considering the
distances in the rural areas any school within 3-4 miles of
each other were considered close), there were risks of pupils
meeting and discussing the test at the end of the day. To
avoid this the schools were 'bunched' together in twos and
threes and the tests administered gimultaneously and all on the
This raised the question of whether the teachers,

same day.
pupils perform better than those in other

anxious to see their
schools would adhere to the established procedure of

administering the tests. This was & risk that had to be taken
and, as the scores showed later,
ervable violation of the established procedure. If,

there had been instances of whole groups showing

there did not seem to have

been obs

for example,
unnatursl improvement in the post-test over the pre-test this
would have been suspected. Mondey mornings were avoided as

the pupils had been removed from the school environment for

the duration of the week-end.
In the pilot gtudy it had been found that the time

teken to finish the test coincided more or less with the school
morning. To & certain extent, however, it was inevitable that
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the normal timetable be d@srupted as the pre-tests were allowed
to longer time than the school lessons which lasted thirty
minutes. But even when this happened normal break was observed
to avoid noise interruption from the rest of the school.

After the tests the teachers were requested to collect
the test papers and deposit them with the school head for the
researcher to collect later. On collecting the papers the
researcher again met the teachers concerned and discussed the

tests. As had been foreseen the language test was the more

difficult of the two.

Manner of Recording
Answers

The tests were typed on ordinary paper with blank

spaces for the pupil's answers. This is the pattern that is

used in much of the pupil's work in the Kenya Primary
Mathematics books and is therefore familiar to them (See

Appendix A).

Scoring

The tests were marked by the researcher with the aid of

a research assistant. The single answer type of question

facilitated easy marking.
For scoring, each individual item was treated as a unit
and a one-point credit allowed for the correct answer, zero

for the incorrect answer and a nine for the items that had

been missed out altogether. This was done to facilitate

analysis by computer. The correct answers, checked against a
key, were then summed up to yield the raw score for each pupil.

The raw scores for number work were out of a possible thirty

and for language out of possible ten. The raw scores were

entered on a computer coding sheet.,
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CHAPTER THREE

DATA ANALYSIS AND FINDINGS
OF THE INVESTIGATION

In Chapter Two was discussed in detail the statistical
methods that were employed in analysing the data in this study.
In this chapter the data was analysed and the findings from
this analysis discussed. The chapter is divided into two parts.
The first part forms the analysis of the three major variables
in the study, while the second part deals with other selected
additional variables that were considered important in their

influence on pupil performance.

PART ONE

Operational Variables

There were nine operational variables in the first part
of this study. Of these, six were dependent and three indepen-
dent.

Dependent Variables

(i) Number work pre-test scores.
(ii) Language pre-test scores.
(iii) Number work post-test scores.
(iv) Language post—test scores.
(v) Gain scores in number work.

(vi) Gain Scores in language.

For the purpose of this study gain scores were obtained
as the difference between the post-test and the pre-test
scores. It was assumed that the post-test scores would be
higher than the pre-test scores, hence the order post-test
scores minus pre-test scores. The difference between the two
could be either positive, negative or zero. Where it was
positive it indicated positive improvement in performance
from the pre—test to the post-—test. If it was negative it
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it indicated a lower score in the post-test than in the pre-

test and where it was zero there was no improvement at all.

Independent Variables

The three independent variables were:-—
(1) Teacher professional qualification.
(ii) Class size. "

(iii) Teacher experience.

Methods of Analysis

The statistical methods which were used to analyse the
data to test the hypotheses set out in Chapter One were dis-
cussed more fully in Chapter Two. These are:-

(a) The Simple Analysis of Variance (ANOVA) using

(i): P-test.

(ii) t-test.

(b) The Multiple correlation. method.

The Simple Analysis of Variance was used to test the
hypothesis that there is no difference in academic performance
between pupils taught by professionally qualified and those
taught by prgfessionally unqualified teachers. The teachers
to their professional qualification and

were grouped according

sub-grouped according to their mode of training as follows:-—

(a) Those trained through the in-service scheme.
(b) Those trained through teacher training institutions.

(e) Those who were untrained.

The Null Hypothesis

To test a null hypothesis it is first assumed that no

difference exists between the population means, or in the case

of this study that
scores of pupils taught by the different groups of teachers.

When measurement
+ sample means is observed and then the

there was o difference between the mean

g have been obtained the difference between

the independen

probability of obtaining an X; - X, which is as large as (or
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lerger than) the observed difference in the experiment is
explored.1 If this probability is small, the null hypothesis
may be rejected.

Levels of Significance

Research in psychology and education normally uses the
0.05 and the 0.01 levels'of significance to summarise the
chances of differences being obtained in the experiment when in
reality there were no differences in population means.

In this study the 0.05 level of significance was adopted.
This relates that the chances are 5 out of 100 that the
difference in means in the experiment will be obtained when in
reality there are no differences in the population means. In
other words, it was assumed that the population was homogeneous.
At the same time, the two-tailed test was adopted. This is the
test used when the investigation is not concerned with the
'direction' of the differences between the means. For this
reason, it is sometimes referred to as non-dirﬁgq%?n?}f. e
Consequently, the major concern of this study wes not parti-
cularly with the direction (whether positive or negative) of
the differences between the means of the dependent variables,
but with their existence. Thus, the null hypothesis was
rejected if the differences between the means were positive or
negative so long as the probability of their existence was
larger than the tabled value at the same level of significance.
The levels of significance adopted in this study are: t = 1.960

end F = 3.890.°

lourney, B. L., and George, P. R., Statistical Methods
for Behavioral Sciences, Intext Educational Publishers, New
York, 1973. Also Young, R.K. anq Veldman, D. J., Iniroductory
Statistics for the Behavioral Sciences, 3rd Ed., Holt,Rinehart

and Winston, New York, 1976.

®murney, B. L. and George, P. R., Op. Cit., p. 2i7.
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Hypothesis One

#

'There is no difference in performance between pupils
taught by professionally qualified and those taught by
professionally unqualified teachers'.

The F-ratio was used to test the existence of differences
in the mean scores. The F-ratio, calculated as the ratio
between the means squar; within, yielded the ratio shown in

the following two tables:-



Table 13(a)

F-Ratio Obtained for Scores by Pupils Tought
by the Different Categories of Teachers

NUMBER WORK
Pre-test Seores Post-test Seores Gain Scores

sorce Smof 80, D of B Mean 3. Swmof 33 Dof F Nean 5, Smof 89, D.of F Nean &,
M LR 2 QLB Wy 2 HIm WY 2 30,6469
Wi TN T g lea T Rl RO k3,618
mal LY 5 o W% TH o sAme Id 10 1b.5256

B 23] = 655 s Rl =6

Table 13(b)

F-Ratio Obtained for Seores by Pupils Teught
by the Different Categores of Teachers

LANGUAGE

Pre-test Scores Post-test Scores Gain Scores

soce  Smof$. D.of B Mean ). Smof . Dof I Mean 5. Smof 83, D. of F. Hean &),
Between 0.1 o Bsme K 2 WA kb 2 7,200
Wi G T3 ik MhE o w8 Ry T B.6015
ma  SB T5 608 BR T 105 oo T .60

F(2f173) = 110 ) =3l B {omm3) = 0.83
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The calculated F-ratio was compared with Turney's
(eritical) F-ratio of 3.896 for a two-teililed test with infinite
degrees of freedom at the 0.05 level of significance.3 The use
of the infinite degrees of freedom was justified on the basis
of the large sample in the study (776 subjects).

Taeble 13(a) shows that in number work scores the
calculated F-ratios (P = _14.955 for pre-test; 5.010 for post-
test and 8.458 for gain scores) were higher than the tabled
(critical) retio of 3.890 adopted in this study. It was
concluded, therefore, that some differences existed in the
scores of pupils taught by teachers with different professional
qualifications. In language the F-ratios for all the scores
were smaller than the critical F-ratio showing no differences
in the scores of pupils taught by teachers with different
professional gqualifications.

The next step was to measure the strength or significance
of these differences where they existed. This was done through
the t-test with the t-statistic calculated from the formulas

X=X

8.E. (il - ia)

t =

where 8.E. (ii - ia) = v MSW

The t-values obtained are shown in the tables below:-

Tbid. p. 2U4T.



Table 14(s)

t~Talves Obteined from Differences Betveen Means of
Pupils Teught by the Verious Categories of Teachers

HUMBER WORK

Pre-test Scores | Post-test Seores Gain Seores

In-Service College Untrained In-Serviee College Untrained In-Service College Untrained
Teschers Trained Teachers  Teachers Trained Meachers Teachers Trained Teschers
Teachers Teachers Teachers

In-Service
Teachers 000 LI o 00 % A 00 % 05

(ollege

Trained Q0.0 S8 L% 00 L3 W02 000 370
Teachers

Untrained
Teachers B0 528 00 3 L oM A% 310 0

Hote: Entries in Tables indicste Rov Mean minus Colum Meap,



Table 14(b)

{-Velues Obtained from Differences Between Means of
Pupils Taught by the Various Categories of Teachers

TANGUAGE

Pre-test Scores ' Dost~test Seores Galn Seores

I-Bervice College Untrained In-Gervice College Urtrained In-Service College Untreined
Teachers Trained Teschers  Teachers Trained Teschers  Teachers Trained Teachers
Teachers Teachers . Teachers

In-Serviee ’
Teachers 0.0 0B -l 000 080 208 0m 00 -l

College

Trained Q80 0.0 200 065 0.0 -2, 60k 00 000 -L.%
Teachers

Untrained
Teachers LA a0l 000 206 2% 0 L@ L2 o

Note: Entries 1n Tables indicate Row Mean minus Colum Mean,
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Number Work
Scores Analysis

#

An analysis of the scores in the number work pre-test
showed that the pupils taught by untrained teachers had the
Hghest mean (1L4.000) followed by those taught by the in-service
trained teachers (11.627) while those pupils taught by the
college~trained teachers had the lowest mean (11.007). The mean

scores for number work are given below:-

Table 15
Number Work Mean Scores

Pre-test Scores Post-test Scores Gain Scores
In-Service
Trained ‘
Teachers 11.627 17.418 5.795
College
Trained
Teachers 11.007 18.635 T.656
Untrained
Teachers 1L.000 19.L484 5.480

In the post-test the means rose significantly in all the three

categories of pupils with those taught by College trained
teachers rising from 11.007 in the pre-test to 18.635; the mean
of those taugﬂf by in-service trained teachers rose from 11.627
to 1T7.418 while that of pupils taught by untrained teachers
rose from 14.00 to 19.484., Thus, the pupils taught by College
treined teachers mede the highest gain in means (7.63), those
taught by in-service trained teachers came second with a gain
of 5.79 while those taught by untrained teachers made the
lowest gain at 5..48.

The real indicetor of the differences in the improvement
in performance by the different categories of pupils was seen

to be in the overall gain taken as the difference between the

post—test and the pre—-test scores. It has been shown that the

pupils taught by the teachers with different professional
gualifications performed differently in the two tests and that
those pupils who were taught by college trained teachers made

the highest gain in Mean Scores (7.63 compared to 5.79 for the
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pupils taught by in-service trained teachers and 5.L8 for
pupils taught by untrained teachers).

Table 14(a) gives the t-—values obtained from differences
between mean scores of pupils taught by teachers with different
categories of professional qualification in number work. In
the number work pre-test the t-value between scores of pupils
taught by in-service trained and those taught by college trained
teachers was 1.141. This was not significant at the 1.960 level
adopted in this study. Nevertheless, the t-value between pupils
taught by in-service trained and those taught by untrained
teachers (t = -4.10) was sigr;‘ificant. The t-value was even
higher between scores of pupils taught by college trained
teachers and those taught by untrained teachers (t = 5.278).

In the post-test scores in number work the t-value
petween scores of pupils taught by in-service trained teachers
and those taught by college trained teachers rose from t = 1.14%1
in the pre-test to t = -1.961 in the post-test but remained
insignificant for the purposes of this study. For scores of
pupils taught by in-service trained and those taught by un-
trained teachers the t-value fell from t = 4,10 in the pre-test
to t = —-3.327 in the post-test but remained significant. The
t-value between ‘scores of pupils taught by college trained and
those taught.by untrained teachers fell from t = -5.278 in the
pre-test to t = -1.312 in the post-test.

The real measure of the difference in performance,
however, was seen to be in the gain scores and as Table 1lh(a)
shows, the t-values were significant between scores of pupils
taught by in-service trained teachers and those taught by
college trained teachers (t = -3.302). The t-value between
scores of pupils taught by in-service trained teachers and
those taught by untrained teachers was not significant
(¢t = 0.525) while that between scores of pupils taught by
college trained teachers and those taught by untrained
teachers wes significant (t = -3.700).

An examination of the mean scores on Table 15 (Number

Work) indicates that in the pre-test and the post-test the
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mean scores of pupils taught by in-service trained teachers
(11.627 end 17.418 for pre—-test and post-test respectively) were
not very different from the mean scores of pupils taught by
college trained teachers (11.007 and 18.635 for pre-test and
post-test respectively). This reletionship is borne out by the
t-values (Teble 1L(a)) obtained between the scores of these two
groups of pupils where t = 1.141 end t = 1.961 for pre-test and
post-test respectively. Nevertheless, the gain scores showed
that pupils taught by college trained teachers made a greater
gain (7.656) than the pupils taught by in-service trained
teachers (5.795). The t-value obtained between the gain scores of
these two groups of pupils (Table 14{a)) was t = -3.302. This
was considered significant at the 1.960 level adopted in this
study.

Teble 15 also shows that in both the pre-test and the
post-test the mean scores of pupils taught by in-service trained
teachers were relegtively lower (11.627 and 17.418 for pre-test
and post-test respectively) than those of pupils taught by
untrained teachers (14.00 and 19.48L for pre-test and post-
test respectively). The t-values obtained between scores of
these two groups of pupils were t = -4.100 and t = -3.127 for
pre-test and posﬁetest respectively; both are significant for
the purposes of this study. In the gain scores, however, there
was little difference (5.795 for pupils teught by in-service
trained teachers and 5.480 for those taught by untrained
teachers respectively). The t-velue obtained (t = 0.525) was
not significant at the 1.960 level adopted in this study.

Finally, in both the pre-test and the post-test the
pupils taught by college trained teachers obtained lower mean
scores (11.007 and 18,635 for pre-test and post-test respec-
tively) than those taught by untrained teachers (14.00 and
19.48L for pre-test and post-test respectively). The t-velue

obtained for these two groups of pupils was t = -5.278 for

pre—test and t = -1.312 for the post-test. In the gain scores,

however, the pupils +
56) than those taught by untrained teachers

aught by college trained teachers made

a higher gain (7.6
(5.480). The t-value obtained for these two groups of pupils
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for the gain scores was 3.700. This was significant at the
level adopted in this study.

To sumarise, the analysis of the mean scores and t-
values indicated that in number work pupils taught by college
trained teachers made the highest gain followed by those
taught by in-service trained teachers while those taught by
untrained teachers made the lowest gain. Although pupils
taught by college trainea teachers had the lowest mean scores
in the pre—-test they caught up with and overtook their counter~
parts taught by in-service teachers as well as those taught by
untrained teachers. The differences in the gain scores were
high enough to yield significant t-values. The hypothesis that
there was no difference in the effectiveness of learning between
pupils taught by professionally qualified teachers and those

taught by professionally unqualified teachers was rejected.

Language Scores
Analysis

The table below gives the mean scores for language:-

Table 16

Language Mean Scores

Pre—test Scores Post test Scores Gain Scares
In-service
Trained
Teachers 2.281 - L4.L89 2.190
College
Trained
Teachers 2.09k4 L .309 2.142
Untrained
Teachers 2.573 5.08L4 2.462

Tables 15 and 16 indicate that the mean scores in
language were much lower than the mean scores in number work.
This was understandable, technically, becmause the means for
number work are from a higher total score (a possible 30)

while the language means are from a possible 10. But at the
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same time , the standard of performance in language was much
lower than in number work.

-Table 16 gives the mean scores for language while Table
14(b) gives the t~-value obtained from language scores. An
examination of these two tables inflicates that in the pre-test
and post-test the mean scores of pupils taught by in-service
trained teachers (2.28] and 4.489 for pre-test and post-—test,
scores of those pupils taught by college-trained teachers
(2.094 and 4.309 for pre~test and post-test, respectively). The
t-value obtained for these two groups of pupils (Table 14(b) )
were 0.850 and 0.650 for pre-test and post-test respectively.
Table i6 further indicates that in the pre-~test and post-test
the mean scores of pupils‘taught by in-service trained teachers
(2.28] and 4.489 for pre—test and post-test respectively) were
not very differeant from the mean sceres of pupils taught by
untrained teachers (2.573 and 5.084 for pre-test and post-tesf
respectively). The t=-values obtained for the two groups of
pupils were t = =1,243 and t = =2.026 for pre-test and post-test

respectively. Thus, for the pre—test and the post-test the

difference in means was not gsignificant at the 1.960 level
Only in ane case, the difference in

adopted in this study.
ge trained and those

mean scores of pupils taught by colle
s. the t-value slight}y higher

o

taught by untrained teachers wa

than that adepted in the study, t=.2.026.,."
Table 16 shows that in the gain scores there is very little

difference in the mean 8cores of pupils taught by the various categories
of teachers The mean scores for pupils taught by in-service trained
teachers was 2.190, for pupils taught by college trained teachers it

was 2.142 and for pupils taught by untrained teachers it was 2.462,

The t-value obtained for the differences in the mean scores was t= -0,191
t by in-service trained and those taught by college

t = 1.02]1 for pupils taught by in-service trained
s and t =1.225 for pupils

for pupils taugh
trained teachers,
teachers and thos
taught by college

untrained teachers.

e taught by untrained teacher

trained teachers-and those taught by

None of t+hese values were
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significant at the 1.960 level adopted in this study. This

supported the F-ratio for language. Table 13(b) which were

smaller than the critical F-raetio of 3.890 indicating no
differences in the scores, in language, or pupils taught by
teachers with different professional qualifications. Thus,
for language the hypothesis that there is no difference in the
effectiveness of learning between pupils taught by teachers of

different professiocnal qualifications was upheld.

Summary of Findings:
Hypothesis One.

1. In number work pupils taught by college trained teachers

made the highest gain in scores followed by those taught by

in-service trained teachers while those taught by untrained

teachers made the lowest gain.

2. In language there is no difference in performance by

pupils taught by professionally qualified and those taught by

professionally unqualified teachers.

Hypothesis Two

There is no differences in learning between pupils

taught by experienced and those taught by relatively

inexperienced teachers

Hypothesis Three

There is no difference in learning between pupils in

large and those in relatively smaller classes.
For these two hypothesis the multiple correlation method

of analysis was used.

The Multiple
Correlation

le regression is ordinarily used for pre-

The multip
to predict a variable on the basis of

diction purposes €.8&-
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its correlation with one or more variables. The step before

the multiple regression s the multiple correlation using the

Pearson produc.:t-moment correlation coefficient.” As this study

was not concerned with prediction, the analysis stopped short

of regression and only sought to establish whether there wefe

any correlations between class size and teacher experience on

the one hHand and pupil scores on the other. The equation, which

summarises the combined eﬁfects of the independent variables on

the dependent variables, is presented

Y = f(Bl + BZ) where
Y ‘is the dependent variable.

Bl and B, are the indepéndent variables.

The results of the analysis are presented in the correlation

matrix on page 80.

— — — — —

4, Cooley; W.,'and Lohnes, P.,0p. cit., P. 208

5., TIbid, P. 208 o R — ™ 0



Table 1 ’

Correlation Netrix Betveen Scores,
Class Size end Teacher Experience

Pre-Test PreTest Post-Dest Post-Test (ain Gain

(lass Teacher
N I AT

Scores Seores Size Experience
Bl

Pre-Test, (I.¥, L0 ol o8k 08

Pre-Test (L) 0 L0 0B 0% 006 0p oa 0.13
Pt ) 0% 08 10 0 0 0g <7 4
Post-Test (L) 08 0 0% L 033 0.65 .31 0.0
Overll Seore (K) 08 006 0.5 0m 1 0.2 0.5 .05
Mersll Seore (1) 008 9. 083 065 0n 1n Q.17 0.6

(lass Size RLV I IR . B K Y D07 L0 0.k
Teacher Eperlemce 003 023 002 oqb 005 006 ol 10

A8 008 -0.05 0.03

Note: N.¥.=Number ¥ork
L, =Lenguage
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The correlation metrix (Teble 1T7) indicates that both
cless size and teacher experience correlated with the scores in

both number work and language, with class size commanding

higher correlations than teacher experience. Moreover, class

size had negative correlations with all but one of the scores,
thus establishing an inverse relationship between itself and

pupil performance so thgp the larger the class the poorer the

performance. These correlations, however, were moderate.

Their level of significance is based on Siegel's recommended

Siegel suggests that in non-perametric tests the levels

levels.
With a small

of significance can be based on sample size,

of say 22 a. correlation of over 0.85 is needed to
of say over

100, correlations as low &s 0.25 are accepted as being signi-
With a sample of 776 pupils in this study the 0.25

adopted as significant.
ores correlated with

s correlated with

sample,
establish significence while with larger samples,

ficant.6

correlation was
In the pre-tests the number work sc

-0.05 while the language score
These correlations were not gignificant

In the post-tests,
g size and scores in

clags size at
clags size at-0.21.
at the level adopted in this study.

however, the co:relation between clas
and language (-0.31) were significant.
ed with number work at -0.25,

In

number work (=0.27)

the gain scores class size correlat
while it correlated with language at

which is significant,
el used was correct, then

-0.17. Thus, if the statistical mod
there is an inverse relationship between class size and pupil

performance 80 that the larger the eclass the poorer the
performance.
Teacher experience correlated with the scores at a much
stablished neither & negative

en itself and pupil perform-

the positive correlations

lower level than class size and e

nor & positive relationship betwe

ance, If they were significant,

¢ Statistics for the

Non-uarametri
d Co., New York, 1956, p.20.

McGraw-Hill an

65ieg€1 F] S LE
Behavioral Sciences;
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between teacher experience and test scores in both the pre-

tests (0.03 and 0.13 in number work and language respectively)

and also the post-test in language (0.04) would have suggested

that the more experienced the teacher the better the performance
by his pupils. On the other hand, in the number work post-test
the correlation with teacher experience was

~0.05 for gain scores

and gain scores,

negative -0.02 for post-test and
Had they been significant, they would h
rience and

respectively. ave

shown an inverse relationship between teacher expe

pupil periormance B8O +hat the more experienced the teacher the

Since they were not

significant it was concluded that there is only & slight
nd pupil performance.

poorer the performance by his pupils.

relationship between teacher experience a

Multiple correlation seeks to determine the relationship

of one set of numbers with two other sets of num'bers.T In this

he relationship between

analysis it was used to determine t
ass size and teacher experi-

pupil scores on the one hand and ¢l

Partial correlabt
endent variables on the

correlations

ence on the other. ion determines the

relationship of one of the indep
In this analysis partial

refer to the relationship between class size and pupil scores
and teacher experience and pupil scores computed separately.
The following +table further analysed the data on
clusion

correlations and seemed to lend support to the con

that while class size had
hed very little influence

dependent variable.

gome influence, teacher experience

on pupil performance.

7 1 J. 1. and Kintz, B. D-» Computational
e jes; Scott, Foreman and Co., 1935, p. 171.

Handbook of Statis
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Statistical Analysis of Scores,
Class Size and Teacher Experience

Pre-Test (N.W.)
t-Statistic

Partial Correlations
Multiple Correlations

Pre-Test (L)
t-Statistic

Partial Correlations
Multiple Correlstions

Post-Test (N.W.)
t-Statistic
Partial Correlations

Multiple Correlations

Post—Test (L)
t-Statistic
Pertial Correlations

Multiple Correletions

Gain Scores (N.W.)
t-Statistics
Partial Correlations

Multiple Correlations

Gain Scores (L)
t-Statistics
Partial Correlations

Multiple Correlations

Class
Size

1.L49
0.049

6.70
0.211

7.76

. 0.269

9.36
0.309

6.93
0.2k5

4,70
0.172

0-059

0.268

0.269

0.321

0.245

0.176

Teacher
Experience

0.91
0.025

4.75
0-133

0.5b
0.018

2.58
0.0bk

0.35
0.046

0.95
0.057
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Tabl
e 18 shows that except for the pre-test scores i
in

number work t - isti
he t-Statistic was significant in relation to ¢l
ass

r e

t-Statisti in thi
atistic adopted in this study ig 1.960. In relation t
o

teacher i
experience, however, the t-Statistic was only signifi
1cant

e

scores.
ial correlations.

Further proof of this was yielded by part

ndicated that in the absence of class size teacher

These i
nce only correlated with number work pr

8 t

It further correlated with the number work gain
scores at 0.057. The

lass size and pupil

with language pre-test scores at 0.133, with post-test
t-test language scores

at 0.04k,
s at 0.046 and with language gain
ween ¢

er work, 0.211 for pre-
umber work and 0.309

sCore

corresponding partial correlations bet

ere 0.049 for pre-test in numb

test in language, 0.269 for post-test in n
For the gain scores, class size

s at 0.245 and 0.172 with

BCOTI'es W

for post-test in language.
correlated with number work score
language scores.

The partial correlations seemed to indicate that class

major contributor to t

anding examples were

ne multiple correlations.
~tests and the
ed with

size was the
The most outst

gain scores.

in the post
post—test scores correlat

her experience at 0.018
owed that

le correlation.
ge and the

In number work,

+t 0.269 and with teac
of 0.269. This sh

tor to the multip
res in langué

class size a
1tiple correlation

s the major rontribu
rue of the post—test sCo
oth subjects:

he low correlat
nce and the rat

has & negative
econ

yielding a mu
class size wa

The same was t
jons between teacher experience
4 finding that

i1 performance

gain scores in b

Owing to t
and pupil performa
teacher experience

it was decided tO carry out & 5

grouping the teach

her unexpecte
effect on PUP
g analysiss
their profeasional quali-
jcation to years

this time

fications and relating each 1
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of i
experience. It was hoped that in this wey, the analysis

w01'11 L] » +
d indicate the effect ‘of experience at the various levels

of professional qualification and at the same time point to th
e

level that contributed most to the negative effects of experience

on learning. The analysis is presented in the tables below

The following table summarises an analysis of the number

work and language gain scores correlation with cless size and

teacher experience:-—

%

Table 19
Correlation Between Gain Scores in Number Work
and Language, Class gize and Teacher Experience
Number Work Language
C}ass Teacher Class Teacher
Size Experience Size Experience
Correlation -
coefficient =0.20 -0.02 -0.06 -0.,02
Multiple
Correlation 0.245 0.176
t-Statistic -0.93 -0.35 4,70 -0.95

shows & negative correlation between the gain

n relation to class
class size.

Table 19
number work and language 1

gcores in both
e rise in

gize so that the scores decreased with
the correlation was also

In respect of teacher experience,
- that it was not gignificant

ut the t-gtatistic shows
t teacher experience

This suggests tha
n learning by pupils, at least in

negative b

st the 1.960 level.

played an insignificant role i

¢ assumption in

number work.

This conclusion did not support the basi

achers contribute more towards’

this study that exprienced te
to further test

ed ones: Therefore,

the teachers was analysed
jon and their mode

learning than inexperienc

the experi
jonal qualificat

arise

this conclusion, ence of

g to their profess
The followin

accordin
- i the results of
of training. g teples ©

the analysis-



Table 20

Nezns and Standard Deviation of
(less Size and Teacher xperiene

Class Size

Teacher Experience
. Standard  Minimm Naximm

Standard  Minimo  Maximp
Devistion  Value  Valye

Deviation Value YValye
College

Trained

s B8 M ¥ b sy 2.8 1 ]
Tn-service

Trained

ahers 1577 8% 0y o (ALK |
Untrained

Teachers 32,75 3.§0 %

1l

¥ 58 60 1y

og



Teble 21(s)

College Trained Teachers

Class
Bize

Correlation
coefficient -0.%

Miltiple
correlation

t-Statistic -0k

0.7

Correlation Between Gein Seores,
Class Size and Deacher Experience

Teacher
Experience

0.5

2.9

Humber work

Te-service Trained Teachers  Untrained Teachers

(lass Teacher = (lass Teacher
Bize Brperience  Size Experience
"0-39 "0-20 : '0-56 '0.18
0,458 0.1
1.7 Q0 48 3.3

le



Table 21(b)

Correletion Between Gain Scores,
(lass Sise and Teacher Experience

Lenguage

College Trained Deachers  In-service Trained Teachers

(lass Teacher Class Teacher
Size Experience  Size Experience
Correlstion
coefficient 012 R VR K I 0.13
Wiltiple
correlation 0,101 0,36
{-Statistic 3,00 20 S50 1,54

Untrained Teachers

Class Teacher

Bize Experience

.2 .06

0.382
5.8 -2.02

28
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Tables 21(a) and 18 above shows that for college trained

a
an

teacher i : .
experience were higher with increassed teacher experienc
e

but with decrease in class size. For the in-service trained

the scores were not relaeted to teacher

teachers, however,
g8 size. For

experience but inereased with a decline in cle
untrained teachers the gain scores were higher for less

experienced teachers and also with decrease in cless size

The findings relating to class size were as had been

expected, that the smaller the class the better the performance
Therefore the hypothesis
hey are in & large or & relatively

by the pupils. that pupils learn
equally effectively whether t

smaller class was rejected.

The findings with regard to experience,
professional qualification of the

however, seemed

to vary according to the

teachers.
r the college

While scores rose according to experience fo

y seemed to have no relationship to
ined teachers end actually
teachers. This

trained teachers, the
n-service tra

jence for the untrained
al qualification of the

4 a positive pbearing
pupils taught by

their experience;
fit at

experience for the 1

decreased with exper

finding indicated that the profession

teachers coupled wit
on the performance O

hers bene

trained teach
le those taught by un=

' experience.

h their experience ha
f their pupils-in that

fitted more from

college trained teac
ers did not bene

those taught by in-service
all from their teachers'experience whi

trained teachers actually lost B¥ their teachers
r these phenomena is here ventured.

4 teacher, he correct

g jmproved them with time,
His pupils therefore
e trained teache

ned his pedago
ompenied by

having learned ©
+hus beceame more

penefitted from
r having started

An explanation fo
The college traine
methods of teachin

efficient and effective.
The in—servic

a teacher lear
olassyoon acc

es durin
pnsufficient time

his experience. . ,
gical skills

off as an untraine

through trial and €
a short cras :
k of continuity and the 1

g the school

correspondence an

holidays. The 18°¢

.
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spent in training made him rely more on his experience in the

classroom and less on his.treining so thet the one seemed to
For the untrained teacher, the situation

he college trained teacher;

counteract the other.
was quite the reverse of that of ¢

while the latter benefitted by experience the former actually

lost by it. It seems as if the untrained teacher started with

a measure of enthusiasm which made up for his lack of training

Gradually, however, he Iost it beceuse of poor prospects and
his pupils benefitted less and less as he continued untrained
in the profession. .

For the language scores the pattern was not as clear or

nunber work scores as mables 21(b) and 18

ndicate that for the college trained
ge in class

congistent as the

show. The tables i
teachers the scores in language rose with an increa
size but decreased with a rise in teacher experience. For the

ned teechers the scores increased with a

in-service trai
ise in teacher

gs size but increased with a T

reduction in cla
cores rose with a

r the untrained teachers the s

experience. Fo
gs size but decreased with increased teacher

decrease in cla

experience.
The findings that scores in
jence for the college t

e assumption that the e

language decreased with &

rise in exper rained teachers is out of
keeping with -th
trained teacher

It is &lso out
h rose with increas

xperienced college~

ution to learning by his

he finding in number

jence. Two

made a greater contrib

of keeping with ©

pupils.
ed teacher exper

work scores whic
e hazarded here.

jble that with ne
achers were pette

w methods of language teaching,

explanations ar
ach the English

It 1s poss
newly trained te
language than the
benefittéd +the pupi

work it is also bein

r equipped to te
But eince more experience

ned teachers in number
aps a8 the effects

ir predecessnrs.
e trai

here thet perh
ne teacher training collegs
creasingly particip&ted in
nly did they lose touch with
he skills of
hers it would

1s of colleg

g guggEEted
ronment in ©
hers in

not ©
08t some Of t
eac

of the academic envi
wore out, and as the teac
local communal activitiess

= hub they

the English languag .
n-servi

op the i ce trained t
7o

teaching it.
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their i i i
pupils in language learning since the scores rose with

increased experience
As in n 1
umber work, for the untrained teachers, scores in

1& 1 3 L4 xe-

oncluded that while lack of training led to the use of
lack of motivation had dulled

ed teacher

fore ¢
inappropriate teaching methods,

siasm so that the more years that an untrain

enthu
buted to learning

stayed in the profession the less he contri

by his pupils.

Summary of Findings
of Part One

her professional qualification was important

rminant of pupil academic performance.

e was an lnverse relationship between pupil
of the class in which

larger the class the

1. That teac
as a dete

2. That ther
academic

they lear
he performance.
ormence by pupils taught

mproved glightly with t
d la-nsuas‘-’-' ]
work.

college trained

taught by the other
d more

performance and the size
ned, suggesting that the

poorer t
3. That perf
teachers i

ty jpn-service trained

he experience of the

but was

teachers, both in number work an

1ower in langué
taught by experienced,
+han those

hers,

ge than in number

L, That pupils
penefitted more

experienced teac put benefitte

teachers

categories oF
rk than in language .

taught by untrained
dexr experienced teac

n n\_mﬁjer ‘H’GI’R.

teachers performed
nh subjects

in number WO
2. That pupils
much worse un

hers in bot

but more 89 i

PART TWO

t of the study wes 10 draw atten=

e of this par
e of the factors

The purpos
done through

tion to the multi

that came into rl

This was

ay
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an analysis of four factors, peripheral to the three central

to the study. These additional factors were:-
(a) The location of the school and its environment.

(b) The streams into which the classes were divided.

(c) The sex of the pupils.
(d) The sex of the pelevant teachers.

These factors were hypothesised as follows:~

de The location and énvironment of the school has no

bearing on pupil academic performance.

2. There is no difference"in academic performance between

pupils in different streams.

3.  There ig no difference in gcademic performaence between

pupils of different sexes.

L, There is no difference in performence between pupils

taught by teachers of different sexes.
lysis of variance was used to analyse the

In both number work
ur varisbles,

The simple ana
deta relating to these four hypotheses.
the F-test showed that all fo
sex of teachers and sex
e mean scores of

and language sCOXres
school and its environment, stream,

iputed to the differences in th

of pupils contr
F-ratios obtained

Table 22(a) and 22(p) show the
and 27(b) show the

ams. These tables
e mean scores for

the pupils.
for different sc¢hools while Tables 27(a)
F-ratios obtained for the different stre
+ there were differences in th

indicate tha
the different schools as well as for the a
ne the degree of

Consequently,
e of these differences. pody of the

ifferent streams.

+-tests were used to determi
As in the mein

an F-value of 3.890 and
d for the different

significanc
study the level of significance was
a t-value of 1.960. The 4-value obtaine

schools are shown on Pables 23 end 2k,



Table 22(a)

P-Retios Obtained for Various Schools
" Nugber ¥ork |
Sowee SmofSq. D.ofT, MeenSq Swmof Sy D ofF, Nean 5. Swnof Sg. D, of B MYean S,

Between 080,97 0 %6.0068 1318273 0 138212 uthhg 20 n7b.be
Within  275%5.16 5 NS EN T Ko 2G5 BIR
Tl RO T hondh WM TS S WA TS s

F10/1%6 = .12 720/765 = 3,23 F10/765 = 3.1
Tehle 2(b)
Lenguage

Sowce SwmofSy. DiofP  MeanSq. SwmofSq D.of P, MeanSo. Swmof Sq. D.of B Mean S

Between  1403,10 0. 099 M 10 H020009 10 150008

Wit SETSE 65 hosw MBk TH 69516339 165 6Tk

Dl S06 T5 66 Bk TR LSSHEBE TS G5
F3/m = 2.0 B(3/770 = 54,959 F10/765 = 22,25



Table 23

hooh

L 1,083
L, b 0683

13 150 0.2
h 6,852 3.8
x5 02365 b.boge
k 5,000 2.9576
L 12,0062 8.8063
Ty 90 5,850
h 16T 6,239
by h7hs6 0,664
L, 0,159 3.4

L

35302

0.7k

31190
3.0021
2,004
B.2609
61067
5,16
1,031
3119

_Hgt_e_: The schiools have been

t-Values Obtained from Differences
Retyeen Neans in Various Schools

.
68526
3,169
3,140

1,362
1381
53
2,800
91563
2,242
1,630

Tuber Work

5.
0.2369
R
3,891
.36

64392
12,7h49
0,052
14866
51703
0,382

k
5,946
2.9576
2,000k
138
b

7.1697
b 2575
B.3576
0.9950
53284

oKk
.00 9.0 LT
8.0063 5,050 6.23%
Lo 6067 506
.35 20000 1563
1.9 9,652 1.6
6 b 83T
2,15 10,8159
2,145 10,h2%
18159 10,5235
T bos 6
10,0067 843 LT3

xll Il?

b 7hs6 00,1599
0,066 3.6
103, 31195
0.8 16306
50108 0,342
09958  5.383
7,668 11,0267
hass Sl
6016k L7379

b, 278k
b, 376

designated Kl "Ly Sebool I ves 1ot used due fo Jnaccurate date.



Table 2

t-Values Obtained from Differences
Between Means 1n Various Schools

Language

SRR T T R R T T
L S0 00 LML oM oshb a0 BT LR LY 208
1, 5,363 shI3T 00183 65086 SATL 1053 Lo baoy Lod 7,00
1, 0 54 Wi o okl L B8 Ly bR 208
5 hpo 0.0183 bW 5593 L0 003 Lo 3003 0358 G.60l6
k 09700 6.58% 08961 o503 LT SR 100k o5hb 59 LA
K 0.5Mh SML 0.6 B30 L65T3 sl 0255 LOB 2.95% 3138
11 L0 1153 L0 0013 ST b3S 5,050 2960 0.0%7  6.5628
1, hoo B850 L.9ser 1o.0%k 9.2555 5.299L 1870 5002 10.70%
Y L5 h10% L0 3085 2568 LOBT 2980 TN 2931 3,99
xn L% 106 LR 00583 5.9 2.95% 00T 52 2.0 4618
L, o001 T 2005 66016 LWy 31356 6568 10108 39 64618

S6
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Hypothesis One

1The location and environment of the school has no bearing

on pupil academic performance.'

Number Work
Performance

eveals three discernible clusters of schools

Table 25 T
re not significant.

within which differe
School xg, X X, and KlEfcrmEd one cluste
(a). Schools x3, X2 and xll formed & 8ecO
cluster (v), while schools X, and Xg rormed & third cluster,

Schools XT and xa were dissimilar to each other

r schools in the clusters. Although the schools
the differences vere small

nces in the mean ECOres we
r designated cluster

nd eluster, designated

cluster (c).

and to the othe
r had different means,

in each cluste
nsi

dered to be homogenous .

g were +herefore cO
pumerically descending order

and the school
These clusters are shown pelow in &

of mean scores:”

Table 25
‘ glusters means
.50
(e) : }{T 13 50
(a) Xg 11.5
X 8.82
(e) 6 .
X . T.65
L
(v) X 6.81
xll 6.06
2
X 5,83
3
) X 2.45
? = 0,28
X
200’4
X5
0.68
X
en in the table above that clusters (e) ?nd
y 1 hieve-
i gt me g and therefore the hlghest ac 1t_
= - nee rmse of the aifference petween the pos
in te
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Information on the possible explenation for
ie to heads of

and the pre-tests.

these clusters was obtaingd in & questionnar

schools (see Appendix ¢}. The questionnaire sought information

regarding the neadmaster himself (nis professional qualification

the school and teachers in the

and experience as school head,
alysed as follows:

gchool. In number work the clusters were an

Table 26

Additionel Factors Influencing
Pupil Performance: Unmber Work

Headmaster's Headmaster's School| Number off Pupil/ | Mean
Professional Experience Size Peachers | Teacher Scores
Qualification in Years Ratio
23
EE-R N ~
AL
SA I EHEl &
Cluster (&)
X P 1] 9 20 hl2 11 37:1 0.68k42
4 e 10 38:1 2,0448
X P 313 16 379 =¥
xs Pz y1s [ 18 118 9 46:1 .2759
12 ol 7| 1| w2 13 30:1 | 2.4468
X P2
cluster (b) . "
' y |12 | 16 322 12 o7:1 | 5.8305
x3 F2 51 1 26 59k 16 37:1 6.0595
X P 2 ‘
x 2
cluster (c) 0.25| - 0.25 767 16 L8:1 7.6495
Xe Fo SRR I 12 4o:1 | 8.8243
Kh P2
(a 12 b1:1  |13.5000
cluster (d) | ol 10 Lok
X7 Pl
cluster (e) NPT 321 11 38:1 |11.5000
1
Xg F3
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A
look at the clusters shows one or more common facto
rs

amon 1 i
g the schools in each cluster. In cluster (a) the school

size snd the number of teachers in the scho
enough to explain the lack of difference in the mean scores
this particular clusteitsi:oizp;rta:tdto o howeve?’ e
ratio (30:1) and the highest meaigsc:retheNi:weSt L~

4 . ertheless, School

X, with the highest pupil/teacher ratio (46:1) had the next
highest score, thus suggesting that pupil/teacher ratio was not

ols were similar
between the schools.
ement .

factor that was common to all
+he headmasters.

the sole determinant of achiev

In cluster (b) the only
ional qualification of
the school with

had the highest
This not only

the schools was the profess
Here the lowest achievement was in school X3,

the lowest pupil/teacher retio while school X q
pupil/teacher ratio and the highest achievement.
supported cluster (a) in discounting pupil/teacher ratio as &

major determinant of pupil med to negate the
ionship be
could be misleading sl
e whole school which was

achievement but see€
assumed inverse relat tween this ratio and pupil
This, however, nce the study

achievement.
/teacher ratio in th

looked at the pupil
different from the
Cluster (c) was partic

formed of the only two schools that we
1-boys school headed by & mé
1 headed bY & female teacheT: Both h

ification and ere close
extra—curricular
es in the heads' experience,

4 the pupil/t

pupil/teacher ratio in & gpecific class.
teresting because it was

ularly in
re not co-educational,

le teacher and X6

Xy being an al
eads

an all girls schoo
had P, professional qual
together and co-operated on many

Therefore, despite Uhe€ aifferenc
pumber of teachers an

the gchools W
activities.

eacher ratio

school sizes,

this cluster was n
The schools

ot fall within
g in school KT

atural.
with the high

The highest me&an
ol 18 jocated i

est means did n

score wa
any of the clusters- )
n a relatively

with a Py headmaster . The scho
Prosressive coffee growins area, where parents took a great
1 activities. On two occasions
ed to parent/teacher

n the schoo©

deal of interes?t i
what amount

during the research there Were
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meetings. School Xg on the other hand is located in a

relatively inaccessible hilly area. The headmaster, though of

P_ professional qualification, had very good rapport with his

3
members of staff. During the research he expressed great
ained teachers

r the fact that his Standard Two tr

concern ove
had not been called

had had no promotion end the untrained ones

for training.

It seemed, thereftre, that mere
teacher professional qualifications

gh evel of performance. other
e interest taken by the
between the school head

statistics in the form

of pupil/teacher ratios,
were not enough to ensure & hi

important factors appear t© be th
community and the working relationship

and his staff.

Hypothesis Two

n academic performance between

'There 1s no difference i

pupils in different gtreams.’

This hypothesis was bas
hori

pupils continue
Were
e in academic

tyeams within the
The F~test showed that there were

ils in different streams
ables 27(a) and

ed on the pelief that despite

ties to inmtroduce 8 non-ability

d to be grouped
this not 80 then

attempts by educational aut

ystem of gtreaming,
ic ebility.
po differenc

based s
ing to their academ
e is
1s in different S

accord
the hypothesis that ther
performance petween pupi

game class would hold true.

differences in the mean 8¢OT
both in number work and janguege &

27(v).



Table 27(e)

T-Ratios Obtained for Different Streams
Number Work

Sowrce  Pre-Test Scoves ' Post-Test Scores Gain Seores
Souree omof . D.of P, MeanSq, OSwmof Sq. D.of P Meen Gy, Smof S, D, of B Mean Sq,

Between 02T 3O W0k 3 1593.95% W% 3 16118402
Within 76 m o Lk  byB.o8 m 47,3805 2967080 e .43
Ttal 360013 ™ .0Td 50,60 (i 5_3.3613 5073 M b5

By =689 B3R = B H3/mre) = 0.801
Table 27(b)
P-Ratios Obtained for Different Streams
Language
Pre-Test Scores Post-Test Scores Gain Scores

Source Smof 5. D.ofF. MeamSq SmofSq. DiofF. MeanSq. Smof S D.of P leen S,

Betveen 410,56 7 1685 W0 3 L78.0085 538.67 317951
vithin  4780.08 mo Gl 65T T LA fkL m 1.9
Totel 5190, w6 G0 T 10.5065 66638 m 8.5

(R(3172) = 2102 H3I) = h.9% F3/me) = 22,63

00T
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T .
he mean scores for the different streams in number work

in . .
descending numerical order are as follows:=

Table 28

Means Scores for Different
Streams: Number Work

Streams Mean Score

B 9.17
A " 5.25
c 3.50
Unstreamed 2.35

1ded the following values:

The t-tests yie

Table 29

£=Values Obtained from pifferenc

Between Means in pifferent Streams

Number Work
_ xo xl x2 x3 fhere
Xq 4,18 . 9.76 0.90 X, * unstreemed class (+50)
il 4.18 g.ob 1.48 %. = A streaus
%, 9.76 8.0k a0 X, = B Stres
X, 0.90 1.48  3.40 oL = g gtreams
Table 29 (¢t~values ;n pumber work) shows that there was
formance by pupils in the

rence in per
e between the mean scores of the
was 4.18 while it

quite a greab aiffe
The t~-valu
d those of the B

different gtreams:

roups and the A gtreams xl

o same groups &
jficant at the 1.960 level

1ittle difference

unstreamed (Xo) &

was 9.76 petween
ese W

gcores of th
ere both sign
There wWas,
j1s in the un
st = 0.90. The differences in the mean

(Xl) and those in the B

however,

streams(iz)n Th
gtreamed classes and

adopted in this study-

in mean 8COT
those in the C gtreal
scores of pupils in the A gtreams
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streams (x2) yielded a t-value of 8.0k, The differences in

:n A stream and those in the C streams xa

mean scores of pupils 1
yielded & t-value of 1.48 while those of pupils in the B stream
3. k0.

end in the C streams yeilded & t-value of
rence in the mean

sis shovs that the diffe
) classes and those of

(t = 0.90) which

This analy
g in the over large (+50

scores of pupil
icant,

e C streams was not signif

Nevertheless, the insigni
n the A streams and thos

pupils in th

was as anticipated.
in the mean scores of the pupils 1 e in
(¢ = 1.48) wes mob anticipated.

the C streaums
show that in number ¥

the t-values ork the

To summerise,
B streams had the highest mean gcores followed closely by the
A spnd C streams with +he unstreamed, over jarge classes trail-

-yalues were strong enough to

difference in

different streams, if the model
ork aia pot follow

Although the t

ing far behind.
ere was no

reject the nypothesis that th

pupils in

performance petween
formance in number ¥

such per

used was correct,
~pased gtreaming.

the conventional abilivy

Language Performance
In languege, &% in pumber WOTX +ne schools exhibited &
g seen in Table 2k,

le degree of het
reveals eclusters

re not different.

erogeneity 88 i
of schools wit

The interesting poin
om the clusters in

e important

nin which +he mean
t is that the

considerab
The table

gscores we
clusters in 1anguage were aifferent fT
g that aifferent factors wer

number work suggestin
er work from those thav

ormanc
nee in 1anguege. The three clusters were
:{3’ xs E.I'jd XG!
a v
Schools X, Xy, xT and ¥yq formed & second cluster
19 and 312 were dissimilar to each other
This was consistent with performance in
aia not £it into any of the clusters.

ow in numerically descendiﬁg order

in influencing perf e in numb

influenced performé

formed of gchools Xl,

which were designated

ciuster f-
(g) while gchools Xg»

and to any cluster:
number work where schnol xa
These clusters are shown bel

of mean scores:



Table 30

Clu

Cluster

(g)

(£)
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alysed to try 80

Mean Scores

5.3631
3,4881
3,1081
3,005
3.02hh
1.8026
1.3711
1.1379
1.1017
0.6866
-0.0851

sters Formed of Different
Schools (Lenguage)

d find out the

These clusters were further 80
factors that might explain their apparent hamngenexty.
Additional Factors Influencing
Perfarmance: Languese
Table 31
| pupil/ |Mean
Headmaster's Headmaster‘s ScPOOl Nuﬁ?er TeEChir Scores
ngfessional' Experience. size | o O hers o
uelification
E j @ ';j
no |UH
A2 128 8
ﬁf‘ﬁ'm s | F
Clusters
X P 10 T 17 402 13 30:1 -0.0851
( iz 10 38:1 0.6866
£y p sl13] 26 379
3 T2 o 0.25 767 16 48:1 1.3711
g P, 0.25 418 9 h6:1 1.1379
1 1 g| 20 412 11 37:1 1.8026
X P 11 .
@ 9 2| -|w 0| 1o 12 y1:1 | 3.024b
Y £ n 10 46:1 3.0k05
y| 20| 59
Xy o gl 1 7| uéh 12 4o:1 3.1081
%, 2 1| 26 5ok 16 37:1 | 3.4881
X2 Py iz 5 15 u21 11 38:1 5,3631
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A look at these clusters shows that schools in each
n common which could explain

cluster had one or more things i
ortant was their diversity

their homogeneity. But more imp
suggesting that still other factors were involved. For

instance school X was the largest in cluster £ (767 pupils
and 16 teachers; the pupil teacher ratio was highest (L8:1),

the school head had little experience (0.25 years) and yet it
core in the cluster. This was
hool in number work
11.50. Another
which

had the second highest mean S
consistent with the performance by this sc

where it had the second highest mean gcore,

s exhibited Dby school Xg
and second highest in
performance

. consistency in performence e
had the highest mean scCOY€ in language
The only explanation for this good
nity interest in school activities and
teachers and pupils. School

ement in language

gcore but in

number work.
was advanced 8BS the COMmMW

the headmaster's concern over his
on the other hand showed negative achiev

X
12
kx it had the third highest mean

while in number wor
the bottom clusters.
In concluding the analysis on nchool location and its

n only 8&Y that al ered
e study were influential
e school neads professinnal quelif

gize of the school, the aumber of teachers
e still geemed to De other
articularly in
n terms of mean

1 the factors consid

to pupil performance.

jeation,

environment one c&
in this part of th
Having locked at th
his experiencé, the

and the pupil/teach
residual factors thab jnfluenced
the light of the gehools’ tendency to ©

scores while th s giffered.
pothesie th

petween pupils in
g of the following

er ratios ther
performance p

Juster i

e other factor

As in number work the hy

difference in gcademic performance
tected OR

different streams was rel
in descendin

at there is no

the basi
4 pumerical order:-

mean scores. The geores 8Ir€
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Table 32
Mean Scores in Different Streams

Mean Scores

Streams
A 2.71
B 2.56
Unstreamed 0.59
c 0.00

r work, howeversy the performance in
al concept of

owed the convention
follovwing values:-

Unlike performence in numbe

language See€ms to have foll

streaming by gbility. The t—test yielded the

Table 33
t-Values obtained from pifferences
Between Means in pifferent Streams
Language
%o X X5 X3
ig 6.72 .23 1.01 where
il 6.72 0.66 5.0k X, = Unstreaned Class.
iE 6'23 00 66 )"’oTT xl = ﬂ. Streams-
x3 1.01 5,04 .77 ¥ =B gtreams.
% = C stresums:
3
This anelysi® geemed 1O gupport the subjective observe~
n the pride of place

ge is give
ipility exis
g done on
¢+h teacher qualifi-

tg that at least

the basis of

in the schools under gtudy 8 .

n languese: n considering bo
in body of the

performance i
+o be 80 pmuch a

cation and class size

that performence in
£ either

pupil ratio but

function © :
Performance in langusage

th actors :
gt other T factors considered in

gseemed t
e . o ﬂtud-.v!
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In as fer as the sex of the pupils is concerned boys

performed better in language with & mean score of 2.60 as

This finding seemed to disprove the
etter at languages than boys.
It must be taken into

against 1.94 for girls.
widely held theory that girls are ®

But this need not be necessary the case.
study had barely been

The learning of

sccount that the subjects in this

introduced to English as"a foreign language.

a foreign language requires a certain amount of confidence and

aggressiveness which the girls lacked in view of their home

backgrounds.

The final factor cons
teachers who taught the selected classes.
pupils taught by male teachers and 423 pupils taught by female
The analysis showed that the pupils taught by female

etter with & mean score of 2.7h as against
The t-test showed that

jdered here was the sex of the
There were 353

teachers.
teachers performed b
1.68 for those taught by male teachers.
this difference was significant, t =5,15 as against ¢ = 1.960,

adopted in this study.
After consideration of nine factors that could be
and having not

e multiplicity and
play in the differ-
study. The only

is that further

expected to influence academic performance,

exhausted the list, one was impressed by th

varying nature of influences that came into
ent learning s
hat one can make at this stage
clarify these influences and

ituations considered in this

suggestion t

reseerch is needed locally ‘o

their direction.

Summary of Findings

(Part II)

1ayed & major role in determining

School environment P
In this study environment

1.
rmance.

pupil academic perfo
can be subdivided &a8:~
(2) Rapport petween

(v) Community interest an

the school head and the teachers.
d active involvement in
school activities.

n jmportant geterminant of performance

2. gtreaming wés &
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+ so in number work.

in language, bubt no
indicate streaming

Performance in number work did not

by ebility while performance in languege supported

it.

Male pupils pe
in both subjects.
teachers Der

rformed slightly petter than their female

counterparts
Pupils teught by female
r work and language.

formed petter both

in numbe
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CHAPTER FOUR
SUMMARY, CONCLUSION AND RECOMMENDATIONS

At the beginning of this study it wes stated that the

purpose of the study wa
be said to have a bearing on the

were the qualification and experience
s in which the pupils learned.

g to look into certain factors that can
quality of education. These
of the teachers and the

size of the clas It was stated

that these facto

It was also SUgge
quality in education such &
the head teacher, the

nt and the community’'s

rs would be measured against pupil performance.

sted that there could be many more factors

that determined s the personality
of the teacher, the capability of
and its environme
An snalysis of all these factors

of one study- The

location of the school

attitude towards the school.

could not be undertaken within the scope

main body of this study,
of teacher qualification,
lated to pupil performance.

class gtreams, B€X
ation to pupil perfo

thus confined
» experience end class 8iz

teache
In an additional gection

they re
school location,
also considered in rel

of pupils and teachers
vere rmance.

Summary of

Research Findings
jor research findings in this study.

ad & positive effect
£ the data showed

There were three mé
qualification h

The analysis ©
pupile taught by

teacher training

1. Teacher profesaional
rmence.
rly in number work,

gsionally trained in
ade the greatest gain in scores between
t-test. Those taught by untrained
t while those€ taught by the
n the middle. This

on pupil perfo
that particulsd
teachers profe

institutions o
the pos
ormed the wors
sp-gervice & s cenme
wag the pattern +hat was expected and led to the re-

is that pupils learn equally well

by professionally qualified

the pre~ and

teachers perf

rained teacher

itgelf to & consideration
e as
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2. Pupils in smaller classes gein more in learning than
pupils in relatively larger classes.

3. Teacher experience had some effect on pupil academic
performance.
The third conclusion was arrived at after a double analysis.

In the first multiple correlation analysis experience was not

matched with professional qualification. Consequently, it was

le to determine which group of teachers contributed

not possib
d in language.

he low correlation in both number work an

more to t
onship between

the analysis showed an inverse relati

Moreover,
and teacher

the scores, both in language and number work
jndicating that the more experienced the teacher the

poorer the performance by their pupils. Although this negative
g between test scores and teache —crience were not

r E:\l.lll.-d.
a second multiple analysis was decided on to try
qualificntion at which

experience,

corrleation
significant,
and find out the level of professional
they were lowest and therefore the gro
tributed mo
were grouped according to the
lysis con
hat the mean SCOTes of

up of teachers that con~

st to the negative correlation. Consequently, the
teachers ir professional
ation and a correlation ana aucted within each
found t

s declined significantly

qualific
It wes gsubsequently

group.
by untrained teacher

pupils taught

with a rise 1

n teacher experience. This is the casée both in
d language.
it was found that in 1

college trained teac
umber Wo
r work and language SCOTes

ners showed positive

number work an
Further, scores of
pupils taught by

with teacher exp

anguage,
hers also declined

erience while inn +k they rose with

Both the numbe
ained teact

xperience while scores
4 significent negative corre-
is second analysis pointed to

hers as the mejor contributors

ce.
+ by in-
on with teacher €

teacher experien

for pupils taugh gservice tr

but lov correlati by pupils
taught by untrain
lation with teache
the pupils taught
to the negative ¢oF
e but alse gtren

gis they were

ed teachers showe

r experience . Th

by untrained teac
relation between performance and teacher experi-

gthened the correlation

negetive but in

so that while in the first

enc ] :
gignificant, i1 the second

analy



one they are significantly negative.
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The following three

e .
onclusions are based on the second analysis:-

findings in the study:~

l.

It was cleaTls
pupils and aboV
one of striking &

gize and +he cO

costs.

(a) Pupils taught by college treined teachers

venefitted from the experience of their teachers.
(b) Pupils taugh
service train
from the experie

(c) Pupils taught by untra
their teachers.

t by teachers trained through the in-
ing scheme did not benefit appreciably

nce of their teachers.
ined teachers lost by the

experience of

RECOMMENDATIONS

The following recommendatione are based on the research

That the ideal of & full college trained teaching force
ing to the physical and

should be pursued. However, OWl
ources constraints, it would be & difficult ideal

It is therefore recommended that the in-
uld be inteneifieﬂ and meade

human res

to achieve.

service training scheme sho

more effective.

ained teachers sho y as & last

uwld be utilized onl

That untr

resort and then only for & short period of time. The

finding-that experienced untrained teachers nad negative
a disturbing one.

n their pupils was
an educational system should gtrive to

r and class/pupﬂ.ratia. In
ose to sixty

ge in class

effects ©

That the Keny
10w pupil/teache
lasses
t is this wide Tan
unlike many others in the
s size to pupil

achieve &
this study there were ¢
(60) pupils: perhaps i
ot enabled t+his study,
to conclusively relate cles

theat had cl

gizes th

same field,

erformance.
e ideal class size.

academic P
ay gid not see€
that t

k to determine th

This stu
agses with forty

howevers
e had lowest

palance et

hose pupils in cl

gein gcores. Ihe problem is

weern maintaining & reasonable class

A small class gize means higher

st jnvolved.
on to M

aintain small classes is coupled

If the decisi
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Hith t i T e
he SGClal demanﬂ for Eduﬂﬂtiﬂﬂ ﬂﬂd the dESi e by th
gouernme 1 ! 1C1 i I
nt to lncrease the p&rtlclpﬁtlﬂn rates iﬂ EdUCitiﬂn
b ]

then the cost would be phenomenal .

Suggestions for
Further Research

e course of thig investigation a number of

During th
following suggestions are

difficulties were encountered and the

+ of those difficulties:—

made in the ligh
e surface both in the

1. This study berely scratched th
+ are applicable to

evolution of research tools thae

ducetional system and research into the

aspects of education.
e rese

the Kenyan e
It was suggested that

qualitative
further extensive and intensiv arch was necessary

;£ this country was to evolve a system of education
irical research pindings. I% was further
at those educationists in the field of

rtake tO develop research
a could be

based on emp
suggested th

psychology &
s which were rele
a whole.

a4 that the affec
learly defined so

nd research unde
instrument vant to Kenya &n

n the country a8
it was suggeste
on in Kenyée should be more c

g to quartify &
1y to research in

aepplied i
tive aspects

2. Secondly,

of educepi
nd measure them.

as to enable reeeercher

3. Another Sug

the role of teacheT expe
ment of this variabple in thi

gestion related specificel
rience in pupil performance. In

g study the

the treat

probability of gampling error is greater than in any other

part of the study- In samplings the teachers were divided
those with three or less

g of experiences

categorie
five or more years of experience. The

into two

yeers and those with
e between those two categories was

in experient
e for conclusive snalysis. The range

found t
was found to pe -1 to +3 for the relatively inexperienced
gnd +5 t© +19 for the experienced teachers with an

f experience. It was

up with four years ©

intermediate gre
this reason thet the ectusl number of years of

for
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experience for the individual teachers were used in the

analysis.

It was recommended that future researchers in this field

should divide the sam
It was also recommended that the point at which

whether it was pre-service

ple into smaller and petter-defined

groups.

training took plece, that is,

or in-service, and if the latter, then the years of

experience before ‘*ommencement of training should be taken

into consideration.

A further suggestion related to the teaching of the two

subjects covered in t

showed that there was no signi

scores in language by pupils taught by the different
Trs. o expectations

his study. The analysis of variance

ficant difference in gain

This was contrary t

categories of teache
number work where the

to the finding in
formance in number wor

and also contrary
%k was clear between

difference in per
es of teachers;

he different categori
s made the highest

pupils teught by t
those taught by ¢o
gain and those tau

lowest. It seemed,
trained teachers daid not put into
¢ they hed learned

f these skills to

1lege-trained teacher
ght by the untrained teachers made the
that either the college
practice the language
or that they had not
make & permanent aif-

therefore,

teaching gkill

learnt-enough o]
as therefore recommended

r teaching. It w
search be undertaken in the field of

language teach ry schools.
it was suggested that more research should be
n the various factors that influence . the
s as the

ference in thel

that further re
ing in the prime

Finally.,

undertaken o

quality of educetion in Kenya-
role of the the academic qual

the teacher +o be looked into.

Such question
head teacherss jfication of

g end meny others need
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1. Addit

(a)
(v)
(e)
(a)
(e)

2, Write

(a)
(v)
(e)
(a)
(e)

3. Multiplication

(a)
(v)

(e)

(a)
(e)

4, Divis

(a)
(v)
(c)
(a)
(e)
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APPENDIX A

NUMBER WORK

ion
0O +9 =
9 + 2 =
6 + L4 =
T+ T=
5+ 6=
in tens and ones
14 = ten and ones.
Lo = tens and ones.,
T = _ten and ones.
L4, hundreds 6 tens and 5 ones =
80 = tens.
1 x3
3 x5 = '
1 3 2 L 6 5
3 9 18
5 x = 10
x 4 =12
ion
2 + 2=
& + 2= _____
6 + 3= __ __
10 £+ 2=
8 + 4=
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> =L

(a) 12 -5 8;2
(v) 2 tens 20
(e) 50 4o

(a) 3 1/h
(e) 1/3 +1/3 }

Find the difference’
(a) (v) (c) (a)

6l 83 o1 287
15 g Ths I

(e)
340
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APPENDIX B
LANGUAGE TEST

UNDERSTANDING

THE LION AND THE MOUSE

There was once & big lion. He lived in a hot land. A

1ittle mouse lived near the lion. Every afternoon the big

lion slept in the sun. Every afternoon the mouse went for a

walk. The lion's name was Simba.

One day the little mouse said,
He is asleep.” ©So she ran over the

Suddenly the little mouse

The mouse's name WAaS Suri.

"T will run over Simba's

back. He will not see me.
1ion's back and over his big pawvs.

wes under Simba's big paw. 'Let me go!
"Let me go and I will help you one day."

Let me go! cried the

1ittle mouse.

QUESTIONS ON UNDERSTANDING

l.-.Ill.-..l...l.l.l.

1. The lion's nName WAE «sccecse
2. The mouse'é QAIME WEB+essssosseatssssassanransnses
3. The lior lived in a hot veessesessenssassansnsny
4. Every afternoon the big LiONesereerenoesenarsecrs
5. The mouse ran over the .....................back.
§. Suddenly the little mouse was under Simba's (...
T. 1T,ot ME eoveononae' ecried the little mouse.

8. "Let me go and I Will soeesecassosassnenseseasnses
9. A 1ion has seeasaevmsnrees legs.

0 eyes.

A mouse has seesesevecscct

=
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APPENDIX C

STATISTICAL INFORMATION REQUIRED FROM HEADMASTERS

School Size 1973 1974
(e) Number of pupils ......ecevinee

(b) Number of stréams ........oseee

{c) Number of classYOOMS ...osacess

Staffing 1973 197L
(a) Number of teachers ......ceece-e

(b) Teacher qualification

Untrained

Trained

Gr. sT PI P2 P3 Ph EAACE EACE KJSE

(¢) How many teachers do you actually require?

(a) Are all your teechers resident?

(e) Is there adequete eccommodation for your resident

teachers?
(f) If not, has this had any effect on your teacher

recruitmen

teachers because oOf lack of accommodation?

(g) VWhet is t
lessons per week?
(i) Upper primary.
(ii) Lower primary.

(n) Do they all undertake school duties after school

hours?

(i) What is the length of the school day?

Class and Classroon Size

(a)

(b)

What 1s the gize of your classrooms? Are they adequate
for the size of the classes?

Is there any difference in size between classrooms for

upper end lower primary?

CPE

t e.g. have you lost, or failed to attract

he teaching load of teachers i.e. how many



(e)
(a)
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If yes, what is the difference?

How meny pupils are the classrooms designed to hold in

(i) Upper primary
(ii) Lower primary
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APPENDIX D

QUESTIONNAIRE TO TEACHERS
OF STANDARD TWO CLASSES

Name of school ......

Sex of teacher: M or F ........

Trained or untrained ... ...ceeceee-
If trained, method of trainings

(i) 1In-service

(ii) Through college

1. How long have you been teaching? +.cevensnces
2. How many periods do you teach per week? .....

3. How long is each period? ...esececceroees
any other duties in the gchoOl? «sess
your class? escress

. Do you have
Do you know all the pupils in
most of the pupil
most of their parents and fami

s in your class? ...

L
5
6. Do you know
T 1y backgrounds?

Do you know

8. 1In your opinion what

is the effect on learning in a large
class? :
() They lea
(pb) They learn more slowly.
(¢) There is 1o difference.
el that you teach bet

rn better and faster.

9. Do you fe ter in
() A large class
(p) A smell class

(e) The class siz
ime to help 8

e does not matter
10. Do you find the t lower learners? When?
(a) During class-

(p) outside class time.

+ fit in the extra time.

(c) I canno
oticeable change in

jon has there been & n
result of enlarged class size?

is easier to control

11. In your opin
class discipline &b a

12. Which, in your opinion,

(a) A large class.
-1 s\ \LQ'“I'

. C.,"L‘{ \{
GNIVERT| Rt
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(b) A smaller cless.
(¢) It makes no difference.
13. What would you recommend as the ideal class size for most
effective teaching?
1k. What would you say the acadenic performance in your
class was in 19Tk as compared to 19752
(a) Better
(b) |Worse
(e¢) The same



