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A B S T R A C T

This thesis investigated the relationship between 

Mathematical Ability and Mathematical Achievement in standard 

seven pupils of Kenya. It further investigated performance 

differences among pupils attending different types of 

schools and also between male and female ptq>ils in 

mathematics.
1

The study was prompted by the very little research 

work done in this area in Kenya, and where some work was 

done already, the results were not conclusive. The study 
examined four main research questions:

1. How significant is the relationship between 

Mathematical Achievement and Mathematical

Ability, Mathematical Achievement and
• •

Mathematical Vocabulary, and Mathematical

Achievement and English Language Proficiency.

2. Do the scores of pupils attending the Low cost) 

Medium cost and High cost schools differ 

significantly in Mathematical Achievement, 

Mathematical Ability, Mathematical Vocabulary 
and English Language Proficiency tests?
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3. Do the ■corai of mala and female pupils differ
i

■ lgnlficantly In Mathematical Achievement, 

Mathematical Ability, Mathematical Vocabulary 

and English Language Proficiency tests?

4. Which factors account for the variation in 

performance on Mathematical Achievement tefct?

The subjects for this study consisted of a total of 

634 standard seven pupils from 15 primary schools tn Kenya. 
The schools were of three types, Low Cost, Medium Cost 

and High Cast, all drawn from Kisumu town within a 

radius of 10 kilometres, Kisumu town is in

Kisumu District in Nyanza Province, Kenya. In each 

school, under normal classroom conditions, the selected 

pupils were given tests on Mathematical Achievement, 

Mathematical Ability, Mathematical Vocabulary and English 

Language Proficiency. A questionnaire to provide information 

on pupils' age, class repetition and afterwschool coaching 

in Mathematics and English was also given to the pupils.

Die results of correlation analysis revealed very 

strong relationship between Mathematical Achievement and 
Mathematical Ability, implying that what the pupils 
achieved in Mathematic* was a result of their level of
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ability in Mathematics. Strong correlation* were also 

found between Mathematical Achievement and Mathematical 

Vocabulary and between Mathematical Achievement and 
Engliah Language Proficiency.

A comparlaon of the scores of pupils attending Low 

Cost, Medium Cost and High Cost primary schools by the 

One-Way ANOVA technique revealed statistically significant 

differences at p{.001 in favour of pupils in High Cost 
schools.

Significant sex differences were found in Mathematical 

Ability, Mathematical Achievement and Mathematical Vocabulary 

in favour of male pupils but not in English Language Proficiency. 
This clearly showed that the female pupils have a problem in 
Mathematics.

Step-wise multiple regression analysis revealed
J

that 62% of the variation in pupils' Mathematical Achievement
|

was accounted for by their level of Mathematical Ability, 

Mathematical Vocabulary^ English Language Proficiency, Sex 

of pupil, Class repetition, Type of school and After-school
• i

Coaching in English and Mathsmatios.

i
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It was concluded that differences In pupil performance 

In the teats reflected differences in the schools the pupils 

attended. Further research is therefore required to qualitatively 

and quantitatively determine which factors within the school 

environment are responsible for the differences in pupil 

performance.

It is therefore recommended that if the potential of 

our youth has to be realized fully, then equal opportunity 

in education must be provided for all, and tne Way to do this 
is to get the schools to be as equivalent in standard as 

possible.

I



CHAPTER ONE

INTRODUCTION

1.1 The Research Problem

The major purpose of this study was to Investigate the 

relationship between Mathematical Ability and Mathematical 

Achievement of standard seven pupils of Kenya.

The education of children is one of the most Important 

priority areas in which the parents and the government 

show keen interest. Much of what the pupils learn in 

school is carefully planned to meet the needs of the 

people and this is reflected in the government's major 

goals (objectives). The Kenya Education system like other 

countries is a stage wise process. The process starts 

with pre-primary school stage through to Primary school 

stage, Secondary and High school stage then to the Univer­

sity. Each stage of education level takes a specified 

amount of time, and there is a given prescription of 
subject matter in the school syllabus which one is 

expected to cover within a given stage. In other words 

the pupils are expected to have mastered the required 

content and acquired the desired skills specified in 
the National Educational Objeotivea.
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Currently and for some years back the main stages of 

formal education In Kenya are Pre-primary (Nursery and Kinder­

garten) (2 years), Primary (7 years), Secondary (4 years), 

and High School (2 years), and University ( 3 - 5  years). At 

the lower stages of formal education pupils are only 

exposed to a variety of subjects. At the secondary level,i
they start specializing In their favourite subjects. In 

Primary Education the subjects covered include English 

Language (Grammar and Composition), Mathematics, History 

and Civics, Geography, Science, Religion, Arts and Crafts 

and Music. At the end of the primary education, that is 
after seven years, all these subjects, with the exception 
of arts and craft, religion and music are examined through 
a National Examination. The National Examination is 
known as Certificate of Primary Education (C.P.E.). Success 

or failure in this Examination determines whether a 

pupil proceeds for Secondary Education in a Government 

Institution, Private or Harambee school or simply drops 

out if unable to Join any of these.

One critical issue in the Primary Education set up 

in Kenya is that the Primary Schools' maintenance varies aI
great deal in terms of school equipment, teaching staff, eto. 
The range is from the very poorly maintained schools to the 

very well maintained High Cost Schools. Most of the poorly
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maintained achoola are found in the rural areae while the 

well maintained onee are found in the urban areas. In between 

there exist schools that vary in strength of maintenance.

All the pupils attending these various schools are exposed 

to and are expected to cover the content of each subject 

in the primary schools syllabus. This exercise is the 

school's and its teachers' responsibility. Bv the end 

of primary education all the pupils take the Certificate 

of Primary Education (C.P.E.) Examination. Selection for 

secondary education is done on the basis of their performance 

in the C.P.E. i

A careful analysis shows that when the results of 
pupils from all the schools are compared, a pattern emerges 

in the performance of pupils attending the different 

types of schools. Such patterns were shown in the studies 

of Somerset (1974) and King (1974), and observation shows 

that they have persisted upto today. Precisely the pattern 

indicates that pupils who attend the High Cost schools 

always on the average perform better than those who attend 

the Low Cost schools. The differential performance by pupils 

attending the different school types would imply that 

pupils in certain types of schools are superior intellectually 

to the ones in the other type of schools. Whether suoh a 

oase is true or not requires investigation.
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Although at the Individual schools, end of term testa 

are taken by pupils and there Is a Mock Examination Just

before the National Examination, the results of the end of 

term tests and Mock Examination are never considered for 

any decision making purposes at a national level. However, 

the disparity in pupil performance and the pattern revealed 

for pupils attending different school types generate concern 

and warrant investigation. Most important would be to 

determine whether what the pupils achieve in the National 

Examination is a reflection of their potential ability.

This is in an attempt to establish whether the potential of 

the pupils have been realized in our Education System.

An investigation of this kind would appear quits difficult 

since it would involve scrutinizing pupil performance in 

the various subjects, in an attempt to identify the 

nature, cause and where such differences occur. It would 

also involve identification of pupils' specific abilities 

in relation to their achievements.

I

To be able to carry out a study whereby pupils' 

achlvement would be analysed in relation to pupils' 

ability and other related factors, mathematics as a 

subject was chosen because:

1. It is one of the most important subjects
in the Primary Schools Syllabus and one which is
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tested on It* own as a paper at C.P.E. 

Examinations.

3. Mathematics is a subject where there are specific 

Mathematical Ability factors which determine 

pupils'r? performances in it. Such Mathematical 

. Ability factors have been isolated (Werdelin^, 

1958; Krutetskii, 1976; Eshiwanl, 1974; etc.)

3. It is a subject where sharp differences in

performance has consistently been registered 

between males and females (Maccoby, 1966; 

Sherman, 1974; 1978; Eshiwanl, 1974; Omar 
Sheikh, 1976; eto.)

In this study the main concern was to determine (a)

the relationship between pupils' Mathematical Ability* and
aMathematical Achievement , (b) performance differences 

among pupils (c) sex-differences in Mathematical Performance 

and (d) factors responsible for the variation in Mathemati­
cal Achievement.

Mathematical Ability refers to a composite of factors that 
is, Spatial‘Ability, Mathematical Reasoning Ability,
Computation and Numeration Ability and Problem Solving Ability? 
These factors determine the level of performance in Mathematics.
Mathematical Achievement refers to the mathematical skills 
a pupil has developed through his/her general experience 
during primary education based on the primary school mathe­
matics syllabus.
Detailed operationalization of these terms and others will be 
found in chapter three of this thesis.
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This was in an Attempt to identify the cause of the 

disparity in performance between pupils attending different 

types of schools. Though the disparity in performance of 

pupils attending the different types of schools have been 

known to exist, very little research has been done. The 

Kenya National Examination Council compiled results of 

item analysis of performance on examination questions for 

different categories of schools, and results on sex 

differences in performance. Table 1.1 below shows the 

performance of bpys and girls in C.P.K. 1079 and 1080 
Mathematics Paper.

TABLE 1.1

MEAN AND STANDARD' DEVIATION OF PERFORMANCE IN C.P.E. 1070 
AND 1980 MATHEMATICS PAPER FOR MALE AND FEMALE PUPILS 

(NATIONAL)*

1979 1980
BOYS GIRLS BOYS GIRLS

1
MEAN S.D MEAN S.D MEAN S.D MEAN S.D.

Rural 52.6 15.4 46.1 12.9 52.7 15.4 45.9 13.1
Urban 55.8 17.1 50.5 16.8 55.0 16.8 60.1 15.8

From the table differences are seen to exist between
performance of boys and girls, and between rural and urban
—

The results were got official from the Kenya National 
Examination Council, Computer Sheets for C.P.E. 1070 and 1080 
results.- >*>
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pupils. The differences have been consistent over the 

years. Clearly the sex difference in mathematical 

performance and the environmental influences due to 

attending different school types, some located in urban and 

some in rural areas deserved further research. One of the 

influencesof the environment or pupil home background on 

performance has to do with language used in the schools 

for instruction and at home. In Kenya, English Language 

in used as a medium of instruction in the schools though 

it is a second language for all the pupils. According to 

Vygotsky's (1962) finding that language is important for 

concept formation, it is clear that the language used for 

instruction in mathematics would Influence learning and 

performance in mathematics. Therefore it was Important to 

determine pupils' level of English Language Proficiency and 

establish its relationship with Mathematical Achievement.

On the other hand mathematics has been viewed to be a 

specialized language (Aiken, 1972) implying it has unique 

vocabulary and terms. An explanation of variation in 

pupil Mathematical Achievement would require an understand­

ing and established level of knowledge of Mathematical 
Vocabulary.

Research Questions

The study attempted to provide solution to the

following questions:



8

1. How does Mathematical Ability relate to 

Mathematical Achievement?

2. Do pupils from the different types of schools 
differ in their Mathematical Ability,

Mathematical Achievement, Mathematical Vocabulary
%

and Proficiency in English Language?

3. Do male and female pupils differ' in their 

Mathematical Ability, Mathematical Achievement, 

Mathematical Vocabulary and Proficiency in 

English Language?

4. Which factors are responsible or account for the 

variation in Mathematical Achievement?

1.3 Important Variables in the Study

A study of this kind is subject to very many 

intervening variables. Where assessment is involved it 
is expected that a number of factors would influence 

the outcome. However in this study attempt was made to 

control as much as possible the intervening variables.
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The main variables for the study were Mathematical 

Achievement, Mathematical Ability, Mathematical Vocabulary, 

English Language Proficiency, Type of school and Sex of 

pupil. In addition to these variables, factors which 

could implicitly have an Influence on the study such aa 

age of the pupil, class repetition, after-school coaching 

in Mathematics and English were considered. The dependent 

variable was Mathematical Achievement while Mathematical 

Ability, Mathematical Vocabulary, English Language 

Proficiency, Type of school and Sex of pupil were the 
independent variables.

The factors within each school type, like 

teachers, school amenities, teaching aids, et cetra, 

were all considered under the variable Type of School, 

such that difference in t)ie school types would account 

for such variation.
l

4 Significance of the Choice of Variables

All the variables mentioned above were expected 

to provide information regarding the performance differences 

among pupils attending different school types.
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That waa mainly becauae the dependent variable which 

waa Mathematical Achievement was deemed to be significantly
iInfluenced by the independent variables.

1.5 Significance of the Study

Through its nature and purpose such a study would 

be expected to provide more information in the relative 

status of the schools. That kind of information could 

assist in curriculum organization and when it cornea 

to ratifying certain important declsiona on the organization 
of the primary schools. The applicability of the findings 
of such a study might not be restricted to the primary 

education level alone, it could be applicable to all levels 
of education where the situation and organization are 

similar to the one which provoked the study.

The fact that much importance is attached to school 

performance especially when it comes to selection for 

further education and future careers is unquestionable.

This would imply that school performance is determinant of 

future success. This is why it is important to determine 

whether what a pupil achieves is a reflection of his 

ability. As a goal for National Development it must be as­

certained that pupil potential is fully realised.
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The finding by ILO (1972), that school performance bore 

the greatest direct relationship to occupational 

achievement would serve to elucidate the fact. Therefore a 

study focusing on factors that Influence subject achievement 

could be viewed as one way of trying to alleviate any

shortcomings within the education system and the evaluation%
program.

Finally the importance of medium of instruction 

must not be underestimated. The fact that English Language 
is a second language to many pupils and teachers would 

require that certain measures be taken if it is found to 

Influence the teaching/learning progress.
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CHAPTER TWO 

REVIEW OF LITERATURE

2.1 Introduction

In this chapter attempt Is made to review literature 

that is related to the study. The main areas covered in the 

review Include Mathematical Ability, Achievement and Ability 

in Mathematics, Mathematics and Language, and Mathematics 

and Sex, Though much of the reference was expected from 
Kenya or East Africa, scarcity of literature related to 

the study has led to reviewing more studies elsewhere.

2.2 Mathematical Ability

The review of literature on Mathematical Ability 
covered two major approaches of study, that is, Theoretical 

approach and Empirical approach. The Theoretical approach 

involved general definition of Mathematical Ability and what 

it was thought to be. The Empirical approach involved 

carrying out tests and analysis, mainly factor analysis, to 

be able to identify factors that composed Mathematical Ability. 
A number of researches have been done in the past on 

Mathematical Ability and here only a few important ones 

will be reviewed. From the reviews, Mathematical Ability 
will be defined operationally, and then important factors to
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Mathematical Ability identified. Tests based on the 

important factors which were used in the past by several 
researchers will be adapted for this study.

Mathematics is a subject where there is a belief 

that to be able to perform well one ought to have an 

ability in it. Like mathematics, there is a similar 

belief for Music and Fine Art. The view here, has been 

that there exist specific abilities linked with performance 

in certain subjects which make some people to be better 

than others at those subjects. Goslin (1063, p. 125) 

thought that ability was a hypothetical construct. He 

argued that,

......  although we cannot really see an
'ability' or locate it in the cell
structure of the brain or muscles, we can infer its 
presence or lack of presence in an individual 
from his performance. The usefulness of 
an ability construct stems from the fact 
that it makes possible the prediction of 
actual performances in similar but not 
exactly Identical situations. Thus the whole 
notion of human abilities implies a set of 
responses that are burled deep within the 
individual .... the manifestation of an 
ability requires a situation in which that 
ability is appropriate.

Goslin's arguement tied quite closely with
Baldwin's (1058, p. 107) statement that ability refered to;



14

.... that characteristic of an Individual 
't which permits him to behave adaptively,

that is to cause the same result even though 
from time to time the circumstances vary.

While an exhaustive definition of general ability 

has never been found, most definitions centre on argue- 

ments similar to the ones presented above.

Performance in any given task calls for an ability 

specific to the task, and high or low performance will 

be viewed to imply high or low ability in the given task.
This issue has led people to have the feeling that they 

are more able in some and not in other subjects. In 

Mathematics the feeling of being able or unable is 

widespread. It is not uncommon to hear a student explain 

his poor performance in mathematics due to not having the 
ability or a 'mathematical mind', a term used by a 
Russian psychologist, Krutetskii. Krutetskii (1969) referred 

to children who are gifted in mathematics as having a 

'mathematical frame of mind'. According to Krutetskii 

such children found mathematical meanings in many aspects 

of reality and tended to categorize things in terms of 
mathematics and logic.

An earlier study by Carlton (1959) established that 

there were several different types of mathematical minds.
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Carlton did a survey of the educational philosophies of 

fourteen eminent mathematicians and found from the writings 

of these famous men the following mathematical minds. One 

type of mind was said to be logical and formal, whereas 

another to be slow. The distinction between these types 

of mathematical minds was dealt with most extensively by 

Poincare (1952), who maintained that geometers were more 

intuitive, and analysts more logical in their thinking.

Though the explanation did not bring out the fact clearly, 
right from the early days Mathematical Ability had 

been known to exist as a composite of factors. Operationali­

zing Mathematical Ability was the most difficult problem 

and for sometime people have struggled to provide a suitable 
definition.

Rogers (1918) split Mathematical Ability into two 

aspects, reproductive and productive. To him, the 

reproductive aspect was related to the function of memory 

while the productive aspect was related to the function of 

thought. Rogers however could not go beyond that.

Betz (1922) defined Mathematical Ability as the 
ability to have a clear awareness of the internal 

connections in mathematical material. His definition was
quite general
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Hamley (1935) viewed Mathematical Ability as a 

compound of general intelligence, visual imagery, ability 

to perceive number and space configurations and to retain 

such configurations as patterns. Each of those could be 

subdivided into simpler components.

Although the definitions seemed to vary they were 

based on the skills required in solving any Mathematical 
task.

Blackwell (1940) carried a factorial study of 

Mathematical Ability and interpreted it in two forms. One 
form was for selective thinking in the realm of quantitative a 

relationships (quantitative thinking) and for deductive 

reasoning. The other form was the ability to apply general 

principles to particualr cases in the realm of numbers, 

symbols and geometric forms. i

l
Meinander (1950) viewed Mathematical Ability as a 

complex quality including intelligence, memory, interest 
and volitional factors.

Revesz (1952) examined two basic forms of Mathematical 

Ability, applicative and productive. Applicative form 
referred to the ability to find mathematical relationships
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quickly without preliminary trials, and to apply the 

appropriate Information In analogous Instances. Productive 

form referred to the ability to reveal relationships that 

do not follow Immediately from the available information.

In the early fifties M. K. Barakat reported his 

factorial study of Mathematical Ability. He studied 300 

pupils in four grammar schools with a variety of tests. He 

succeeded in deriving and identifying six factors known as, 
G(General), S(Spatial, N(Nuraerical), M(Memory) and the so 

called mathematical factors, which in his opinion played 

a definite part in mathematical thinking. He also 
attempted to show that the mathematical factor was the 

ability to manipulate mathematical schemes and relations.

Lee (1955) viewed Mathematical Ability as "ability 

to succeed in mathematics" and defined it as the ability to 

understand (grasp) the basic concepts of mathematics and 

to manipulate them.

Werdelin (1958, p. 13) studied Mathematical Ability 

through factor analysis and came up with a definition 
of what he called school Mathematical Ability. He defined 
it as the ability to understand the nature of mathematical 
and similar problems, symbols, methods and proofs, to 

learn them, to retain them in memory and to produce them;
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to combine them with other problems, symbols, methods and 

proofs and to use them when solving mathematical (and similar) 
tasks.

Burt (1967, p. 126) emphasized that "Mathematical 

Ability has almost always been regarded as a distinct 

ability or gift". To him Mathematical Ability was undoubtedly 

a composite, with the essential constituent including an 
ability to form, retain and use associations between 

numerical or at least non-verbal symbols.

Although the definitions so far reviewed were theore­
tical and seemed to vary, they were based on the skills 

required in solving a mathematical task. From the review 

of literature presented it was clear that efforts were 

concentrated in operationalizing Mathematical Ability in 

an attempt to identify its main factors. The two main methods 

used in the researches were factor analysis and logical 

analysis. Aiken (1973) presented a summary of the findings 

of different researchers on the factors that compose 

Mathematical Ability. Through various factor analytic investi­

gations the representative Mathematical Ability factors obtained
were;
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Deductive (general) reasoning - (Blackwell,

1940; Kline, 1960; Very, 1967;

Werdelln, 1958, 1966; Wooldridge,
1964).

Inductive reasoning - (Werdelln, 1958)

Numerical ability - (Kline, 1960; Very, 1967;

Wooldridge, 1964, Werdelln, 1958, 1966).

Spatial - perceptual ability - (Blackwell, 1940;

Kline, 1960, Very, 1967, Werdelln, 1966).

Verbal comprehension - (Blackwell, 1940; Kline, 1960, 
Very, 1967; Werdelln, 1958, 1966,

Wooldridge, 1964).

On the other hand based on logical analysis,

Krutetskil (1966) Isolated the components of Mathematical 

Ability. He did this through his observations and impressions 

of the responses of Russian school children to Mathematical 

problems. The basic components of Mathematical Ability he 

found were;

(a) formalized perception of mathematical 
material,
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(b) g e n e r a l i z a t i o n  o f  m a t h e m a t i c a l m a t e r i a l

<c) ' c u r t a i l m e n t '  o f  t h o u g h t ,

(d) s t r i v i n g  f o r  economy o f  m e n t a l f o r c e s

( e ) f l e x i b i l i t y  o f  t h o u g h t

( i ) m a t h e m a t i c a l  memory,  and

( g ) s p a t i a l  c o n c e p t s .

C o m p a ri n g  t h e  f a c t o r s  and c o m p o n e n ts  o f  M a t h e m a t i c a l  

A b i l i t y ,  o n l y  s p a t i a l  a b i l i t y  a p p e a r e d  t o  b e  t h e  common 

o n e .  I t  w o u l d  b e  e x p e c t e d  t h a t  t h e  f a c t o r s  and c o m p o n e n ts  

o f  M a t h e m a t i c a l  A b i l i t y  s h o u l d  mean t h e  same t h i n g  s i n c e  b o t h  

w e r e  m e a s u r e s  o f  M a t h e m a t i c a l  A b i l i t y .  S t u d i e s  t o  show t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  f a c t o r s  and c o m p o n e n ts  o f  M a t h e m a t i ­

c a l  A b i l i t y  h a v e  n o t  b e e n  d o n e .  However ,  t h e  main p r o b l e m  

w o u l d  be  on t h e  m e as u re m e nt  o f  t h e  f a c t o r s  o r  t h e  c o m p o n e n ts  

o f  M a t h e m a t i c a l  A b i l i t y .  Due t o  t h e  s u b j e c t i v i t y  t h a t  

m i g h t  a r i s e  fro m  o b s e r v a t i o n s  and i m p r e s s i o n s ,  t h e  method 

o f  a s s e s s m e n t  a d o p t e d  i n  l o g i c a l  a n a l y s i s ,  t h e  t e n d e n c y  

h a s  b e e n  t o  u s e  t h e  f a c t o r s  r a t h e r  t h a n  t h e  c o m p o n e n ts  

when a s s e s s i n g  t h e  l e v e l  o f  M a t h e m a t i c a l  A b i l i t y .

O v e r  t h e  l a s t  t e n  o r  s o  y e a r s ,  f u r t h e r  a t t e m p t s  t o  

o p e r a t i o n a l i z e  M a t h e m a t i c a l  A b i l i t y  h a s  b e e n  m i n i m a l .  How­

e v e r ,  W i l s o n ,  e_t a l .  ( 1 9 6 8 )  i n  c a r r y i n g  o u t  t h e  N a t i o n a l  

L o n g i t u d i n a l  S t u d y  o f  M a t h e m a t i c a l  A b i l i t y ,  v i e w e d
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M a t h e m a t i c a l  A b i l i t y  aa composed o f ;

( a )  M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y

(b)  S p a t i a l  -  P e r c e p t u a l  ( V i s u a l i z a t i o n )  A b i l i t y

( c )  N u m e r i c a l  ( C o m p u t a t a t l o n a l )  A b i l i t y .

(d)  P r o b l e m  S o l v i n g  A b i l i t y .

W i l s o n  c o m b in e d i n d u c t i v e  and d e d u c t i v e  r e a s o n i n g  a b i l i t i e s  

t o  form M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y ,  and r e p l a c e d  

v e r b a l  c o m p r e h e n s i o n  a b i l i t y  w i t h  p r o b l e m  s o l v i n g  a b i l i t y .

He a l s o  c a r r i e d  o u t  h i s  s t u d y  t h r o u g h  f a c t o r  a n a l y s i s  and 

f o u n d  t h e  f o u r  f a c t o r s  a l r e a d y  m e n t i o n e d  t o  co m p os e  M a th e ­

m a t i c a l  A b i l i t y .  H i s  g r o u p ,  " S c h o o l  M a t h e m a t i c s  S t u d y  G ro u p "  

a l s o  c o n s t r u c t e d  t e s t s  b a s e d  on e a c h  o f  t h e  f a c t o r s  o f  

M a t h e m a t i c a l  A b i l i t y  and v a l i d a t e d  them.  The t e s t s  h a v e  

b e e n  u s e d  b y  E s h i w a n l  ( 1 9 7 4 ,  1980)  and Wamani ( 1 9 8 0 )  i n  

s t u d y i n g  t h e  M a t h e m a t i c a l  A b i l i t y  o f  S c h o o l  C h i l d r e n .

T h e s e  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y  h a v e  b e e n  o p e r a t i o n a ­

l i z e d  as  f o l l o w s :

( a )  M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y  was d e f i n e d  a s

t h e  a b i l i t y  t o  d i s c e r n  i n f o r m a t i o n  t h r o u g h  some 

l o g i c  and a b s t r a c t i o n  and u s e  i t  t o  p r o c e s s  

m a t h e m a t i c a l  t a s k s .  I t  i n v o l v e d  t h e  u s e  o f  

i n d u c t i o n  and d e d u c t i o n  i n  s o l u t i o n  t o  m a t h e ­

m a t i c a l  p r o b l e m s  and t h e  a b i l i t y  t o  p r o c e s s



22

l o g i c a l  p r o p o s i t i o n s  q u i c k l y .
s

The i m p o r t a n t  t e s t s  f o r  t h i s  f a c t o r  

w e r e  f o u n d  t o  b e ,  A r i t h m e t i c  R e a s o n i n g  T e s t  and 

F i v e  D o t s  T e s t .  ( T h u r s t o n e ,  1 9 3 8 ;  W i l s t o n ,  e t  

a l . , 1 9 5 4 ;  H i l l s ,  1 9 6 0 ) .

(b)  S p a t i a l  -  P e r c e p t u a l  ( V i s u a l i z a t i o n )  A b i l i t y -  

was d e f i n e d  as  t h e  a b i l i t y  t o  p e r c e i v e  

s p a t i a l  p a t t e r n s  o r  t o  m a i n t a i n  o r i e n t a t i o n  

w i t h  r e s p e c t  t o  o b j e c t s  i n  s p a c e ;  t h e  a b i l i t y  

t o  k e e p  one o r  more d e f i n i t e  c o n f i g u r a t i o n s  

i n  jnind s o  as  t o  make i d e n t i f i c a t i o n  l n s p i t e  o f  

p e r c e p t u a l  d i s t r a c t i o n s .  I t  a l s o  i n v o l v e d  t h e  

a b i l i t y  t o  p e r c e i v e  o b j e c t s  r a p i d l y  d e s p i t e  

c o n f u s i n g  b a c k g r o u n d ,  and a l s o  r a p i d  

p e r c e p t i o n  o f  s i m i l a r i t i e s : '  I n  g e n e r a l  s p a t i a l  

-  p e r c e p t u a l  a b i l i t y  was  v i e w e d  a s  t h e  a b i l i t y  

t o  p e r c e i v e ,  I n t e r p r e t  o r  m e n t a l l y  r e a r r a n g e  

o b j e c t s  a s  s p a t i a l l y  r e l a t e d .

The i m p o r t a n t  t e s t s  w e r e  H id d e n  F i g u r e s  T e s t  and Foarm 

B o a r d  T e s t  ( G o t t s c h a l d t , 19 2 6 ;  W i t k i n ,  1 9 5 0 ,  G u i l f o r d ,  e t  a l . ,  

1 9 5 2 ;  B e n n e t t ,  j s t  ^ 1 . ,  195 2  J a c k s o n ,  1 9 5 6 ;  M i c h a e l ,  e t  a l . .  

1 9 5 7 ;  G a r d n e r ,  e t  ^ 1 .  , 1 9 6 0 ;  Kagan and M os s,  1 9 6 2 ) .
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( c )  N u m e r i c a l  ( C o m p u t a t i o n a l )  A b i l i t y  was  d e f i n e d  a s  

t h e  a b i l i t y  t o  m a n i p u l a t e  arid co mpu te  w i t h  

f i g u r e s .  I t  i n v o l v e d  k e e n n e a f  and a c c u r a c y  i n  

h a n d l i n g  n u m e r i c a l  o p e r a t i o n s .

T h e  i m p o r t a n t  t e s t s  w e r e  f o u n d  t o  b e  c o m p u t a t i o n a l  

o r  N u m e r i c a l  O p e r a t i o n s  T e s t  and Whole Number 

C o m p r e h e n s i o n  T e s t .  The s p e e d  e l e m e n t  was  f o u n d  

t o  b e  v e r y  i m p o r t a n t  i n  t h e s e  t e s t s  ( T h u r s t o n s ,  

1 9 3 8 ;  M i c h a e l ,  e t .  a l . ,  1 9 5 7 ) .

(d )  P r o b l e m  S o l v i n g  A b i l i t y  -  Was d e f i n e d  a s  t h e  

a b i l i t y  t o  d i a g n o s e  and d i s s e c t  i n t o  m a t h e m a t i c a l  

t a s k s ,  s e e  t h r o u g h  t h e i r  s o l u t i o n  and s o l v e  t h e  

p r o b l e m .

Th e  i m p o r t a n t  t e s t  was  P r o b l e m  S o l v i n g  T e s t  

( W i l s o n ,  e t  j Q . ,  1 9 5 4 ) .

W ith  t h e  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y  i s o l a t e d  

and o p e r a t i o n a l i z e d ,  a t t e m p t s  h a v e  b e e n  made t o  e x a m i n e  t h e  

r e l a t i o n s h i p  b e t w e e n  M a t h e m a t i c a l  A b i l i t y  and M a t h e m a t i c a l  

A c h i e v e m e n t .  T h i s  s t u d y  a d o p t e d  W i l s o n ,  a t  a l . ( 1 9 6 8 )  

f a c t o r s  and t e s t s .

R e l a t i o n s h i p  B e t w e e n  A b i l i t y  and A c h i e v e m e n t  i n  M a t h e m a t i c s .

A f t e r  t h e  i s o l a t i o n  o f  t h e  M a t h e m a t i c a l
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A b i l i t y  f a c t o r s  I t  was  f o u n d  l o g i c a l  by  t h e  r e s e a r c h e r s  t o  

c o n s t r u c t  t e s t s  t o  m e a s u r e  e a c h  o f  t h e  f a c t o r s .  The s c o r e s  

on t h e s e  f a c t o r e d  t e s t s  c o u l d  t h e n  be  u s e d  t o  p r e d i c t  

p e r f o r m a n c e  i n  s p e c i f i c  m a t h e m a t i c s  c o u r s e s  and a l s o  

a s s i s t  i n  t h e  p l a n n i n g  o f  i n s t r u c t i o n a l  t r e a t m e n t s  most  

s u i t a b l e  f o r  s t u d e n t s  h a v i n g  s p e c i f i c  p a t t e r n s  o f  a b i l i t y  

( A i k e n ,  1 9 7 3 ) .  I t  c o u l d  a l s o  p r o v e  t h e  v i e w  t h a t  M a th e ­

m a t i c a l  A c h i e v e m e n t  was  i n f l u e n c e d  b y  a c o m p o s i t e  o f  

s p e c i f i c  a b i l i t i e s  i n  M a t h e m a t i c s  ( G u i l f o r d  , H o e p f n e r  and 

P e t e r s o n ,  1 9 6 5 ;  H i l l s ,  1 9 5 7 ) .  M a t h e m a t i c a l  A c h i e v e m e n t  was 

t a k e n  t o  r e f e r  t o  t h e  s k i l l s  a c q u i r e d  i n  M a t h e m a t i c s  a s  a 

r e s u l t  o f  i n s t r u c t i o n  and e x p e r i e n c e  a t  s c h o o l .

As o b s e r v a t i o n  made i n  sorrte studies i n d i c a t e d  

c h i l d r e n  who e x c e l  i n  M a t h e m a t i c s  t e n d e d  t o  s c o r e  h i g h  on 

t e s t s  o f  g e n e r a l  i n t e l l i g e n c e  ( D u n c a n ,  1 9 6 1 ;  K en n ed y and 

W a l s h ,  1 9 6 5 ;  Geng and M e h l ,  1 9 6 9 ) .  The studies a t t e m p t e d  t o  

e s t a b l i s h  w h e t h e r  g e n e r a l  i n t e l l i g e n c e  o r  M a t h e m a t i c a l  

A b i l i t y  was  more i m p o r t a n t  t o  M a t h e m a t i c a l  A c h i e v e m e n t .

E va ns  ( 1 9 6 5 )  i n  a s e p a r a t e  s t u d y  f o u n d  t h a t  a b o v e  a v e r a g e  

i n t e l l i g e n c e  was  n e c e s s a r y  b u t  n o t  s u f f i c i e n t  f o r  h i g h  

p e r f o r m a n c e  on t e s t s  o f  M a t h e m a t i c a l  A b i l i t y  and M a t h e m a t i c a l  

C r e a t i v i t y .  T h i s  i m p l i e d  t h a t  M a t h e m a t i c a l  A b i l i t y  was 

u n i q u e  i n  i t s e l f .  F ox  ( 1 9 7 6 )  s u p p o r t e d  t h i s  i d e a  b y  s a y i n g  

t h a t ,  k n o w i n g  t h a t  a  s t u d e n t  had an I n t e l l i g e n c e  Q u o t i e n t

:. /  / * 'i n<>;: 1 v i m  \ ‘: : I n

'» •:  ' V j '; » *1 : ' ! ) * . i
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(IQ )  o f  160 was  n o t  a d e q u a t e  i n f o r m a t i o n  f o r  d e c i d i n g  

w h e t h e r  o r  n o t  t h e  s t u d e n t  was  r e a d y  f o r  a c o l l e g e  c o u r s e  

i n  s c i e n c e  o r  m a t h e m a t i c s .  T h e r e  was  n e e d  t o  know t h e  

p u p i l s  p a t t e r n  o f  a b i l i t y ,  h i s  l e v e l  o f  a c h i e v e m e n t  and 

i n t e r e s t .  IQ j u s t  showed  t h e  l e a r n i n g  p o t e n t i a l  >of a p u p i l .

P r e d i c t i n g  p u p i l s '  M a t h e m a t i c a l  A c h i e v e m e n t  h a s  b e e n  

a v e r y  t r i c k y  p r o b l e m  a t  e v e r y  l e v e l  o f  e d u c a t i o n  y e t  a v e r y  

i m p o r t a n t  o n e .  B a s i c a l l y  i t  e n t a i l s  i d e n t i f y i n g  f a c t o r s  

t h a t  r e l a t e  s i g n i f i c a n t l y  w i t h  M a t h e m a t i c a l  A c h i e v e m e n t .

Wick ( 1 9 6 5 )  c a r r i e d  o u t  a c o r r e l a t i o n  s t u d y  b e t w e e n  

M a t h e m a t i c a l  A c h i e v e m e n t  and s c o r e s  o f  f a c t o r e d  t e s t s  o f  

M a t h e m a t i c a l  A b i l i t y  and h i s  r e s u l t s  i n d i c a t e d  v e r y  lo w  

c o r r e l a t i o n s .  H i s  main c o n c e r n  was  t o  i d e n t i f y  f a c t o r s  

a s s o c i a t e d  w i t h  s u c c e s s  i n  f i r s t  y e a r  c o l l e g e  m a t h e m a t i c s .  

Though t h e  r e s u l t  a p p e a r e d  o p p o s i t e  o f  w h a t  w o u l d  be  

e x p e c t e d  i t  was  p o s s i b l e  t h a t  t h e r e  w e r e  o t h e r  f a c t o r s  

i n f l u e n c i n g  t h e  o u t c o m e .  A i k e n  ( 1 9 7 3 )  r e p o r t e d  t h a t  

r e s u l t s  f ro m  many o t h e r  i n v e s t i g a t i o n s  had shown t h a t  

p r e v i o u s  m a t h e m a t i c s  g r a d e s  w e r e  t h e  b e s t  p r e d i c t o r s  o f  

M a t h e m a t i c a l  A c h i e v e m e n t .

C o n s i d e r i n g  t h e  f a c t  t h a t  t h e  s u b j e c t s  f o r  t h i s  s t u d y  

w e r e  o f  p r i m a r y  l e v e l  o f  e d u c a t i o n ,  r e v i e w s  o f  s t u d i e s  a t  a

I
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s i m i l a r  l e v e l  w ou ld  b e  most  d e s i r a b l e .  Dayo Adejumo ( 1 9 7 7 )  

c a r r i e d  o u t  a  p r e d i c t i v e  s t u d y  on M a t h e m a t i c a l  A c h i e v e m e n t  

o f  some N i g e r i a n  C h i l d r e n .  He u s e d  M o d i f i e d  H a l l s  M a t r i c e s  

(MHM), a t e s t  o f  M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y .  W ith  

180 s u b j e c t s  o f  7  and 8 y e a r s  o l d ,  t h e  p r e d i c t i v e  po w er  

o f  t h e  MHM f o r  M a t h e m a t i c a l  A b i l i t y  o f  y o u n g  c h i l d r e n  i n  

N i g e r i a n  s c h o o l s  was  f o u n d  t o  b e  s a t i s f a c t o r y  and a c c e p t a b l e .  

The h i g h  c o r r e l a t i o n s  f o u n d  b e t w e e n  MHM and M a t h e m a t i c a l  

A c h i e v e m e n t  showed  t h a t  MHM c o u l d  b e  u s e d  t o  d e t e c t

c h i l d r e n  w i t h  p o s s i b l e  d e f i c i e n c i e s  i n  l o g i c a l  o p e r a t i o n s*

and c o m p u t a t i o n a l  a b i l i t y .

S t u d i e s  on t h e  r e l a t i o n s h i p  b e t w e e n  a b i l i t y  and 

a c h i e v e m e n t  i n  m a t h e m a t i c s  w e r e  g e a r e d  a t  p r e d i c t i n g  f u t u r e  

a c h i e v e m e n t  i n  m a t h e m a t i c s .  The s t u d i e s  h a v e  n o r m a l l y  u s e d  

o n l y  s i n g l e  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y .

Sherman ( 1 9 7 9 )  a t t e m p t e d  t o  p r e d i c t  m a t h e m a t i c s  

p e r f o r m a n c e  i n  h i g h  s c h o o l  g i r l s  and b o y s .  She u s e d  n i n t h -  

g r a d e  ( s t a n d a r d )  s c o r e s  f o r  1 5 7  f e m a l e s  and 148 m a l e s  f o r  

c o g n i t i v e  t e s t s  ( T e s t  o f  A c a d e m i c  P r o g r e s s ,  Q u i c k  Word T e s t ,  

( S p a c e  R e l a t i o n s ,  T e s t  f o r  D i f f e r e n t i a l  A p t i t u d e )  and 

E i g h t  Fennema Sherman M a t h e m a t i c s  A t t i t u d e  s c a l e s  t o  p r e d i c t
t

M a t h e m a t i c s  P e r f o r m a n c e .  U s i n g  m u l t i p l e  r e g r e s s i o n ,  n i n t h -  

g r a d e  s c o r e s  s i g n i f i c a n t l y  p r e d i c t e d  m a t h e m a t i c s  p e r f o r m a n c e
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1 - 3  y e a r s  l a t e r .  S p a t i a l  v i s u a l i z a t i o n  s i g n i f i c a n t l y  

p r e d i c t e d  g e o m e t r y  g r a d e  f o r  g i r l s  b u t  n o t  f o r  b o y s .  She  

a l s o  fo u n d  t h a t  a s i d e  from  M a t h e m a t i c a l  A c h i e v e m e n t ,

S p a t i a l  V i s u a l i z a t i o n  was t h e  o n l y  o t h e r  v a r i a b l e  w i t h  

s i g n i f i c a n t  w e i g h t  i n  p r e d i c t i n g  m a t h e m a t i c a l  p r o b l e m  

s o l v i n g  s c o r e s  f o r  g i r l s  o v e r  a t h r e e  y e a r  p e r i o d .  A p a r t  

f ro m  t h e  o t h e r  f i n d i n g s  i t  n o t e d  t h e  i m p o r t a n c e  o f  s p a t i a l

a b i l i t y  a s  a f a c t o r  o f  M a t h e m a t i c a l  A b i l i t y .
\

Guay and M c D a n i e l  ( 1 9 7 7 )  had e a r l i e r  s t u d i e d  t h e  

r e l a t i o n s h i p  b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  and S p a t i a l  

A b i l i t y  among e l e m e n t a r y  s c h o o l  c h i l d r e n .  In  t h e i r  s t u d y ,  

f o u r  S p a t i a l  A b i l i t y  T e s t s  w e r e  a d m i n i s t e r e d  t o  90 c h i l d r e n  

e n r o l l e d  i n  g r a d e  ( s t a n d a r d  ) 2 t h r o u g h  g r a d e  ( s t a n d a r d )  7 .  

Two t e s t s  m e a s u r e d  s i m p l e  s p a t i a l  a b i l i t y ,  t h a t  i s ,  v i s u a l i z ­

i n g  two d i m e n s i o n a l  c o n f i g u r a t i o n s ,  t h e  o t h e r  tw o m e a s u r e d  

c o m p l e x  s p a t i a l  a b i l i t y ,  t h a t  i s  v i s u a l i z i n g  and m e n t a l l y  

r o t a t i n g  t h r e e  d i m e n s i o n a l  c o n f i g u r a t i o n s .  S c o r e s  on t h e  

Iowa T e s t  o f  B a s i c  S k i l l s  w e r e  u s e d  t o  c l a s s i f y  c h i l d r e n  a s  

H ig h  and Low A c h i e v e r s .  The r e s u l t s  i n d i c a t e d  t h a t  Hig h 

M a t h e m a t i c a l  A c h i e v e r s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  Low 

M a t h e m a t i c a l  A c h i e v e r s  i n  a l l  t h e  f o u r  S p a t i a l  T e s t s  (p ^ . 0 5 )  

A d d i t i o n a l l y  m a l o s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  f e m a l e s  

i n  t h e  two t e s t s  m e a s u r i n g  c o m p l e x  s p a t i a l  a b i l i t y  (p  ^ . 0 5 ) .  

The f i n d i n g s  s u g g e s t e d  t h a t  among e l e m e n t a r y  s c h o o l  c h i l d r e n ,
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h i g h  M a t h e m a t i c a l  A c h i e v e r s  h a v e  g r e a t e r  S p a t i a l  A b i l i t y  

th a n  Low M a t h e m a t i c a l  A c h i e v e r s .

E l  Abd ( 1 9 7 1 )  c a r r i e d  o u t  a  s t u d y  on t h e  r e l a t i o n ­

s h i p  b e t w e e n  a b i l i t y  and a c h i e v e m e n t  i n  m a t h e m a t i c s  o f  

c o l l e g e  s t u d e n t s  i n  E a s t  A f r i c a .  He g a v e  o u t  1 3  t e s t s  

b a s e d  on t h e  f o u r  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y ,  t h a t  i s » 

M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y ,  S p a t i a l  A b i l i t y ,  C o m p u t a t i o n  

A b i l i t y  and P r o b l e m  S o l v i n g  A b i l i t y  t o  t h e  s t u d e n t s .  He 

a n a l y s e d  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  13  t e s t s  and t h e i r  

p e r f o r m a n c e  i n  M a t h e m a t i c s  and E n g l i s h  t e s t s .  He a l s o  

a n a l y s e d  t h e  g r o u p  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y  and d i d  

a f a c t o r  a n a l y s i s  o f  t h e  M a t h e m a t i c a l  A b i l i t y  t e s t s .  H i s  

f i n d i n g s  w e r e  a s  f o l l o w s :

( a )  He f o u n d  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  

T e s t s  o f  A r i t h m e t i c  R e a s o n i n g  and m a r k s  fro m  

t e a c h e r s  e x a m i n a t i o n  i n  E n g l i s h  and M a t h e m a t i c s .

( b)  From t h e  a n a l y s i s  o f  t h e  g r o u p  f a c t o r s  o f  

M a t h e m a t i c a l  A b i l i t y  he f o u n d  n u m e r i c a l  f a c t o r  

and M a t h e m a t i c a l  R e a s o n i n g  f a c t o r  t o  b e  t h e  

f a c t o r s  w h i c h  r e l a t e d  t o  M a t h e m a t i c a l  A c h i e v e m e n t .
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( c )  A f a c t o r  a n a l y s i s  o f  t h e  t h i r t e e n  t e s t s  and t h e  

m a t h e m a t i c s  e x a m i n a t i o n  mark s  w e r e  f o u n d  t o  

r e l a t e  t o  t h e  N u m e r i c a l  F a c i l i t y  F a c t o r ,  t h e  

D e d u c t i v e  R e a s o n i n g  F a c t o r  and S p a t i a l  V i s u a l l y  

z a t i o n  F a c t o r .

E l  A b d ' s  f i n d i n g  showed  t h a t  t h e r e  was  a l w a y s  

some c o n n e c t i o n  b e t w e e n  t h e  f a c t o r s  o f  M a th e ­

m a t i c a l  A b i l i t y  and M a t h e m a t i c a l  A c h i e v e m e n t .

E s h i w a n i  ( 1 9 7 4 )  a t t e m p t e d  t o  p r e d i c t  t h e  p e r f o r m a n c e  

o f  some Form Two m a l e  and f e m a l e  Ke ny a n s t u d e n t s  s t u d y i n g  a 

U n i t  on P r o b a b i l i t y .  H i s  t e s t s  w e r e  b a s e d  on:

( a )  C o m p u t a t i o n  A b i l i t y

(b)  M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y

( c )  C o m p r e h e n s i o n  o f  M a t h e m a t i c a l  Terms

(d)  C o m p r e h e n s i o n  o f  S c i e n t i f i c  Terms

( e )  A t t i t u d e  t o w a r d  M a t h e m a t i c s .

H i s  f i n d i n g s  w e r e  a s  f o l l o w s :

M a t h e m a t i c a l  A b i l i t y  ( F i v e  D o t s  T e s t )  and M a t h e m a t i c a l  

R e a s o n i n g  A b i l i t y  ( A r i t h m e t i c  R e a s o n i n g  T e s t )  w e r e  f o u n d  

t o  b e  s t a t i s t i c a l l y  s i g n i f i c a n t  p r e d i c t o r s  o f  a c h i v e m o n t  f o r  

b o y s  (p  ^ . 0 5 )  w h i l e  c o m p r e h e n s i o n  o f  M a t h e m a t i c a l  Terms and 

M a t h e m a t i c a l  R e s o n i n g  A b i l i t y  w e r e  f o u n d  t o  b e  s t a t i s t i c a l l y  

s i g n i f i c a n t  p r e d i c t o r s  f o r  g i r l s  (p  ^ . 0 5 ) .



F u r t h e r  a t t e m p t  t o  e s t a b l i s h  t h e  r e l a t i o n s h i p  b e t w e e n  

M a t h e m a t i c a l  A c h i e v e m e n t  and o t h e r  f a c t o r s  o f  M a t h e m a t i c a l  

A b i l i t y  h a s  b e e n  t h r o u g h  t h e  f o l l o w i n g  s t u d i e s .  W e s t b r o o k ,  

e t , a l . , ( 1 9 6 5 ) ,  and L e t o n  and Kim ( 1 9 6 6 )  c o r r e l a t e d  v a r i o u s  

i n t e l l e c t u a l  a b i l i t i e s  and M a t h e m a t i c a l  A c h i e v e m e n t .  F a c t o r  

a n a l y s i s  ( a t  a g e s  4 ,  5 and 6 i n  t h e  W e s t b r o o k  e t ,  a l . £  s t u d y  

and a t  g r a d e  ( s t a n d a r d )  9 i n  L e t o n  and Kim's s tudjr)  r e v e a l e d  

n u m e r i c a l  r e a s o n i n g  and a b i l i t y  t o  d i s c e r n  v e r b a l  m ean in g 

t o  b e  h i g h l y  c o r r e l a t e d  w i t h  a c h i e v e m e n t  i n  M a t h e m a t i c s .  

S u c c e s s  i n  s o l v i n g  word p r o b l e m s  i n  M a t h e m a t i c s  w as  f o u n d  t o  

d e p e n d  upon s k i l l s  i n  r e a d i n g  and c o m p u t a t i o n ,  b u t  t h e  

r e l a t i v e  c o n t r i b u t i o n  o f  t h e s e  s k i l l s  was  n o t  c l e a r .

M a r t i n  ( 1 9 6 3 )  f o u n d  t h a t  e a c h  o f  t h e  f a c t o r s  o f  

r e a d i n g  c o m p r e h e n s i o n ,  c o m p u t a t i o n ,  a b s t r a c t  v e r b a l  r e a s o n i n g  

and a r i t h m e t i c  c o n c e p t s  was  c o r r e l a t e d  w i t h  p r o b l e m  s o l v i n g  

as  m e a s u r e d  b y  t h e  A r i t h m e t i c  p r o b l e m  s o l v i n g  t e s t  o f  t h e  1 

Iowa T e s t  o f  B a s i c  S k i l l s  g i v e n  t o  f o u r t h  and e i g h t h  g r a d e r s .  

The c o r r e l a t i o n  b e t w e e n  r e a d i n g  and p r o b l e m

s o l v i n g  w i t h  c o m p u t a t i o n  h e l d  c o n s t a n t  ( a b o u t  . 5 0 )  was 

h i g h e r  a t  b o t h  g r a d e  l e v e l s  t h a n  t h e  p a r t i a l  c o r r e l a t i o n  

b e t w e e n  c o m p u t a t i o n  and p r o b l e m  s o l v i n g  w i t h  r e a d i n g  h e l d  

c o n s t a n t  ( a b o u t  . 4 0 ) .  As M a r t i n  s u g g e s t e d ,  t h e  r e l a t i o n s h i p  

b e t w e e n  p r o b l e m  s o l v i n g  a b i l i t y  and i t s  u n d e r l y i n g  s k i l l s  

p a r t i c u l a r l y  h i g h e r  o r d e r  v e r b a l  s k i l l s  was  p r o b a b l y  more 

c o m p l e x  t h a n  h a s  b e e n  s u p p o s e d .
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In  a s y n t h e s i s  o f  two f a c t o r  a n a l y t i c  s t u d i e s  o f  

p r o b l e m  s o l v i n g  In  M a t h e m a t i c s  by  W e r d e l l n  ( 1 9 6 6 )  t h e  two 

f a c t o r  m a t r i c e s  w e r e  r o t a t e d  t o  a c o n g r u e n t  s t r u c t u r e .

He f o u n d  t h a t  t h e  l o a d i n g s  on t h e  f i v e  f a c t o r s  I s o l a t e d  In 

e a c h  s t u d y  w e r e  v i r t u a l l y  I d e n t i c a l  t e s t s  o f  p r o b l e m  s o l v i n g  

and t h e y  l o a d e d  s t r o n g l y  on a g e n e r a l  r e a s o n i n g  f a c t o r  

and t o  a l e s s e r  e x t e n t  on a d e d u c t i v e  r e a s o n i n g  and 

n u m e r i c a l  f a c t o r .  The o t h e r  f a c t o r s ,  s p a c e  and v e r b a l  

c o m p r e h e n s i o n  w e r e  u n r e l a t e d  t o  p r o b l e m  s o l v i n g .

S t i l l  on t h e  same i s s u e  o f  p r o b l e m  s o l v i n g  a b i l i t y  

Thompson ( 1 9 6 7 )  r e p o r t e d  t h a t  t h e  e f f e c t s  o f  r e a d a b i l i t y  

and m e n t a l  a b i l i t y  on a r i t h m e t i c  p r o b l e m  s o l v i n g  p e r f o r m a n c e  

w e r e  i n t e r a c t i v e .  A l t h o u g h  e a s e  o f  r e a d i n g  was  a s s o c i a t e d  

w i t h  h i g h e r  p e r f o r m a n c e  a t  b o t h  h i g h  and lo w  l e v e l s  o f  

m e n t a l  a b i l i t y ,  t h e  e f f e c t  was much g r e a t e r  w i t h  s u b j e c t s  

o f  lo w m e n t a l  a b i l i t y .  Thompson c o n c l u d e d  t h a t  t h e r e  was  a 

c l o s e  r e l a t i o n s h i p  b e t w e e n  p r o b l e m  s o l v i n g  a b i l i t y  and m e n t a l  

a b i l i t y .  On memory and c o g n i t i v e  s t r u c t u r e  B e n t l e y  ( 1 9 6 6 )  

s t a t e d  t h a t  t e s t s  o f  i n t e l l i g e n c e  and a c h i e v e m e n t  f a v o u r e d  

memory and c o g n i t i v e  s t r u c t u r e .

C o n c e r n e d  a b o u t  p u p i l  M a t h e m a t i c a l  A c h i e v e m e n t  

D a v i s o n  ( 1 9 6 3 )  p r e p a r e d  a r e v i e w  w i t h  a v i e w  t o w a r d  d e v e l o p ­

i n g  a " r e a s o n i n g "  t e s t  f o r  p r e d i c t i n g  a c h i e v e m e n t  i n  modorn
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m a t h e m a t i c s  c l a s s e s ,  b u t  w h i c h  w o u l d  n o t  p r e d i c t  a c h i e v e m e n t  

i n  c o n v e n t i o n a l  c l a s s e s .  A number o f  h y p o t h e s e s  w e r e

d e v e l o p e d  and s p e c i f i c  s e t  o f  s t u d i e s  p r e p a r e d .  Some o f

a  rdJfcrf jitcL
t h e s e  s t u d i e s  w e r e  c a r r i e d  o u t  bjr D a v i s o n  ( S e p t e m b e r  1 ,

A

1 9 6 3 ;  S e p t e m b e r  30 ,  1 9 6 3 ) , ; ;  He f o u n d  c o n s i d e r a b l e

s u p p o r t  f o r  u s i n g  t h e  H id de n F i g u r e s  T e s t  a s  d i f f e r e n t i a l  

p r e d i c t o r  o f  M a t h e m a t i c a l  A c h i e v e m e n t  and e v i d e n c e  t h a t  t h e  

t e s t  c o u l d  b e  h a n d l e d  i n  g r a d e s  8 and 1 1 .

The r e v i e w  p r e s e n t e d  h e r e  sh ow s t h a t  w h i l e  r e s e a r c h e r s  

h a v e  t r i e d  t o  s t u d y  t h e  r e l a t i o n s h i p  b e t w e e n  a b i l i t y  and 

a c h i e v e m e n t  i n  m a t h e m a t i c s ,  v e r y  fe w  h a v e  c o n s i d e r e d  a l l  

t h e  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y  - f c o . Wick

( 1 9 6 5 )  who d i d  t h i s  f o u n d  v e r y  l o w  c o r r e l a t i o n s  b e t w e e n  

f a c t o r e d  t e s t s  o f  M a t h e m a t i c a l  A b i l i t y  and M a t h e m a t i c a l  

A c h i e v e m e n t .  In  s t u d i e s  w h e r e  s i n g l e  f a c t o r s  o f  

M a t h e m a t i c a l  A b i l i t y  w e r e  c o n s i d e r e d  t h e  r e s u l t s  r e v e a l e d  

s t r o n g  c o r r e l a t i o n s  w i t h  M a t h e m a t i c a l  A c h i e v e m e n t  and t h i s  

d i d  n o t  d e p e n d  on t h e  l e v e l  o f  e d u c a t i o n  o f  t h e  s u b j e c t s .

Though M a t h e m a t i c a l  A b i l i t y  h a s  b e e n  f o u n d  t o  

r e l a t e  t o  M a t h e m a t i c a l  A c h i e v e m e n t ,  t h e  i n f l u e n c e  o f  

L a n g u a g e  u s e d  i n  i n s t r u c t i o n  must  n o t  b e  u n d e r e s t i m a t e d .
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M a t h e m a t i c a l  A c h i e v e m e n t  and L a n g u a g e :

The l a n g u a g e  u s e d  f o r  c o m m u n i c a t i o n  and f o r  I n s t r u c t i o n  

In  s c h o o l s  f o rm s  an I m p o r t a n t  p a r t  o f  t h e  p r o c e s s  o f  

e d u c a t i o n .  Where t h e  l a n g u a g e  u s e d  i s  a s e c o n d  l a n g u a g e  t o  

t h e  p u p i l s  and t o  some t e a c h e r s  i t  b e c om e s  a v e r y  s e n s i t i v e  

i s s u e .  I t  w o u l d  t h e r e f o r e  be  i m p o r t a n t  t o  d e t e r m i n e  t h e  

l e v e l  o f  . p r o f i c i e n c y  i n  t h e  l a n g u a g e  o f  t h e  p u p i l s  and 

how i t  w o u l d  i n f l u e n c e  t h e i r  p e r f o r m a n c e  i n  t h e  s u b j e c t  

m a t t e r  a r e a s .  The i m p o r t a n c e  o f  l a n g u a g e  t o  l e a r n i n g  was 

i n f e r r e d  fr om  t h e  f i n d i n g  o f  V y g o t s k y  ( 1 9 6 2 ) .  He f o u n d  t h a t  

l a n g u a g e  was  v e r y  i m p o r t a n t  f o r  c o n c e p t  f o r m a t i o n .

M a t h e m a t i c s  b e i n g  a s u b j e c t  c o n c e i v e d  o f  a s  o n l y  

c o n c e r n e d  w i t h  numbers  and t h e i r  c a l c u l a t i o n s  c o u l d  be  

assu med t o  h a v e  n o t h i n g  t o  do w i t h  l a n g u a g e .  The c o n n e c t i o n  

b e t w e e n  L a n g u a g e  and M a t h e m a t i c s  h a s  b e e n  r e s e a r c h e d .

T r y i n g  t o  g e t  t h e  c o n n e c t i o n  b e t w e e n  l a n g u a g e  and 

l e a r n i n g  o f  m a t h e m a t i c s ,  Skemp ( 1 9 7 7 )  r e f e r r e d  t o  t h e  

q u a l i t i e s  o f  some o f  t h e  g r e a t  m a t h e m a t i c i a n s  and r e p o r t e d  

t h a t  m a t h e m a t i c i a n s  w e r e  o f t e n  p o o r  p r a c t i t i o n e r s  w i t h  

w o r d s .  H i s  v i e w s  o v e r  l a n g u a g e  and m a t h e m a t i c s  w e r e

s i m i l a r  t o  e a r l i e r  v i e w s  t h a t  v e r b a l  and m a t h e m a t i c a l
/

i n t e l l i g e n c e  w o u l d  n o t  go t o g e t h e r ,  and t h a t  many m a t h e -  J '
Poor-

m a t i c l a n s  had b e e n  n o t e d  f o r  t h e i r  v e r b a l  f l u e n c y
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( k r u t e t s k i i ,  1 9 6 9 ;  S m i t h ,  1 9 6 4 ) .

A c c o r d i n g  t o  A i k e n  ( 1 9 7 2 ,  p .  359)  " i t  i s  g e n e r a l l y  

r e c o g n i z e d  t h a t  n o t  o n l y  do l i n g u i s t i c  a b i l i t i e s  a f f e c t  

p e r f o r m a n c e  i n  m a t h e m a t i c s  b u t  t h a t  m a t h e m a t i c s  i t s e l f  i s  

s p e c i a l i z e d  l a n g u a g e . "  A i k e n  a l s o  q u o t e d  t h a t  s e v e r a l  

i n v e s t i g a t i o n s  on i n t e r m e d i a t e  g r a d e s  ( c h i l d r e n )  h a v e  y e l d e d  

c o r r e l a t i o n s  b e t w e e n  R e a d i n g  A b i l i t y  and M a t h e m a t i c a l  

A c h i e v e m e n t  r a n g i n g  b e t w e e n  r  = .40 and r  = . 8 6 .

Though r e a d i n g  a b i l i t y  i s  a d i f f e r e n t  c a s e ,  i t  showed  t h e  

r a n g e  o f  f a c t o r s  t h a t  c o u l d  i n f l u e n c e  M a t h e m a t i c a l  

A c h i e v e m e n t .

A i k e n ' s  s t u d y  s u p p o r t e d  e a r l i e r  f i n d i n g  b y  Ro se  

and Ro se  ( 1 9 6 1 )  w h i c h  a l s o  o b s e r v e d  t h a t  c h i l d h o o d  t r a i n ­

i n g  i n  p r e c i s e  l a n g u a g e  was  e s s e n t i a l  f o r  p e r f o r m i n g  w e l l  

i n  m a t h e m a t i c s .
0

W r i g l e y  ( 1 9 5 8 )  i n  h i s  s t u d y  o f  f a c t o r s  t h a t  i n f l u e n c e  

s u c c e s s  i n  m a t h e m a t i c s ,  c o n c l u d e d  t h a t  " h i g h  g e n e r a l  

i n t e l l i g e n c e  was t h e  f i r s t  r e q u i r e m e n t  f o r  s u c c e s s  i n  

m a t h e m a t i c s  and t h a t  t h e  p o s i t i v e  c o r r e l a t i o n s  b e t w e e n  

m e a s u r e s  o f  v e r b a l  and M a t h e m a t i c a l  A b i l i t i e s  c o u l d  be 

e x p l a i n e d  b y  t h e  J o i n t  r e l a t i o n s h i p  o f  t h e s e  tw o v a r i a b l e s  

t o  g e n e r a l  i n t e l l i g e n c e . "
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A i k e n  ( 1 9 7 2 )  a r g u e d  d i f f e r e n t l y  on t h e  f i n d i n g  s a y i n g  

t h a t  g e n e r a l  i n t e l l i g e n c e  co ul d  a c c o u n t  f o r  a s u b s t a n t i a l  

p o r t i o n  o f  t h e  v a r i a b i l i t y  s h a r e d  by  V e r b a l  and M a t h e m a t i c a l  

A b i l i t y ,  b u t  a  s i g n i f i c a n t  d e g r e e  o f  o v e r l a p  b e t w e e n  t h e  

■ irst two v a r i a b l e s  r e m a i n e d  u n e x p l a i n e d .

L i n v i l l e  ( 1 9 7 0 )  i n  a s h o r t  s t u d y  w i t h  408 f o u r t h  

g r a d e  s t u d e n t s  f ro m  12  s c h o o l s ,  a t t e m p t e d  t o  f i n d  t h e  

c o n n e c t i o n  b e t w e e n  s y n t a c t i c  s t r u c t u r e s ,  v o c a b u l a r y  

l e v e l ,  and M a t h e m a t i c a l  A c h i e v e m e n t .  The a n a l y s i s  o f  

v i a r i a n c e  o f  t h e  r e s u l t s  r e v e a l e d  s i g n i f i c a n t  main e f f e c t s  

i n  f a v o u r  o f  b o t h  t h e  d i f f i c u l t  and s i m p l e  v o c a b u l a r y  t e s t s .  

He c o n c l u d e d  t h a t  b o t h  s y n t a c t i c  s t r u c t u r e  and v o c a b u l a r y  

l e v e l s ,  w i t h  v o c a b u l a r y  l e v e l  b e i n g  more c r u c i a l ,  w e r e

i m p o r t a n t  v a r i a b l e s  i n  s o l v i n g  v e r b a l  a r i t h m e t i c  p r o b l e m s .
/

He a l s o  f o u n d  t h a t  r e g a r d l e s s  o f  t r e a t m e n t  c o n d i t i o n ,  

p u p i l s  o f  h i g h e r  g e n e r a l  a b i l i t y  a n d / o r  h i g h e r  r e a d i n g  

a b i l i t y  made s i g n i f i c a n t  h i g h e r  s c o r e s  on t h e  a r i t h m e t i c  

p r o b l e m s  t h a n  p u p i l s  o f  l o w e r  a b i l i t y .

|

In  t h e i r  o b s e r v a t i o n  O l a n d e r  and Ehm6r ( 1 9 7 1 )  

s u g g e s t e d  t h a t  u n d e r s t a n d i n g  o f  m a t h e m a t i c a l  t e r m s  on t h e  

p a r t  o f  t h e  e l e m e n t a r y  s c h o o l  p u p i l s  was h i g h l y  i n t e r f e r e d  

w i t h  b y  d i f f i c u l t  v o c a b u l a r y  and s y n t a x .  R i g h t  f ro m  t h e  

e a r l y  t i m e s  t h i s  f a c t  had b e e n  r e a l i z e d ,  t h u s  a c c o r d i n g  t o  

Hansen ( 1 9 4 4 ) ,  k n o w l e d g e  o f  v o c a b u l a r y  was  i m p o r t a n t  i n

[JNJVEPS1TY1 DF "NAIROBI 
i irrARY,
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s o l v i n g  m a t h e m a t i c a l  p r o b l e m s  and c o n s e q u e n t l y  s h o u l d  b e  a 

g o a l  o f  m a t h e m a t i c a l  i n s t r u c t i o n .

R e t z e r  ( 1 9 6 9 )  i n  a s t u d y  w i t h  g r a d e  ( s t a n d a r d )  8 

f o u n d  t h a t  t e a c h i n g  c e r t a i n  c o n c e p t s  o f  l o g i c  n o t  o n l y  had 

d i f f e r e n t i a l  e f f e c t s  on e i g h t h  g r a d e r s ' a b i l i t i e s  t o  

v e r b a l i z e  m a t h e m a t i c a l  g e n e r a l i z a t i o n s ,  b u t  t h a t  s t u d e n t s  

w i t h  h i g h  v e r b a l i z a t i o n  a b i l i t i e s  c o u l d  b e t t e r  t r a n s f e r  

l e a r n e d  m a t h e m a t i c a l  g e n e r a l i z a t i o n s .  H o w e v e r , t h o s e  r e s u l t s  

c o u l d  p a r t l y  b e  a c c o u n t e d  f o r  b y  o t h e r  i n t e l l e c t u a l  

a b i l i t i e s  r e l a t e d  t o  v e r b a l i z a t i o n  a b i l i t y .

W h i l e  t h e  v i e w  m a i n t a i n e d  b y  a number  o f  r e s e a r c h e r s  

was t h a t  l a n g u a g e  p o s i t i v e l y  I n f l u e n c e d  M a t h e m a t i c a l  

A c h i e v e m e n t ,  A h l f o r  £ t  a l . ,^ 196 2^

W i r t z  ( l 9 7 l j  m a i n t a i n e d  t h a t  l a n g u a g e  was  f r e q u e n t l y  an 

o b s t a c l e  r a t h e r  t h a n  a o’ c? ■> h e l p  i n  u n d e r s t a n d i n g  

m a t h e m a t i c s .  T h e i r  e x p l a n a t i o n  was  t h a t  p e r h a p s  c h i l d r e n  

w i t h  h i g h e r  v e r b a l  a b i l i t i e s  w o u l d  l e a r n  m a t h e m a t i c s  more 

e a s i l y  i f  t h e  v e r b a l  a s p e c t s  w e r e  e m p h a s i z e d .  On t h e  o t h e r  

h a n d ,  s t u d e n t s  w i t h  p o o r  v e r b a l ^ l a n g u a g e ) b a c k g r o u n d s  and 

a b i l i t i e s  c o u l d  f i n d  a  n o n - v e r b a l  a p p r o a c h  more  r e w a r d i n g .

S t i l l  on m a t h e m a t i c a l  l e a r n i n g  and l a n g u a g e ,  Madden

( 1 9 6 6 ) ,  A u s u b e l  and R o b i n s o n  ( 1 9 6 9 ) ,  C o o p e r  ( 1 9 7 1 )  and o t h e r
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e d u c a t i o n a l  r e s e a r c h e r s  p o i n t e d  o u t  t h a t  m a t h e m a t i c s  

i t s e l f  was a s p e c i a l  f o r m a l i z e d  l a n g u a g e  and s h o u l d  t h e r e f o r e  

be  t a u g h t  a s  s u c h .  Munroe ( 1 9 6 3 )  r e f e r r e d  t o  t h e  l a n g u a g e  

o f  m a t h e m a t i c s  a s  " M a t h e s e "  and i n d i c a t e d  t h a t  i t  u

c o u l d  b e  e a s i e r  f o r  t h e  s t u d e n t  t o  u n d e r s t a n d  o c c i d e n t a l  

m a t h e s e  t h a n  o t h e r  l a n g u a g e s .  Munroe a l s o  n o t e d  t h a t  

b e c a u s e  o f  t h e  i n c o n s i s t e n c y  o f  n o t a t i o n  i n  m a t h e m a t i c s  

and v a r i a t i o n s  i n  t h e  i n t e r p r e t a t i o n s  o f  s y m b o l s  ( e s p e c i a l l y  

x  and y ) , i t  was  i m p o s s i b l e  t o  c o n s t r u c t  a c o m p l e t e  

M a th e s e  -  t o  -  E n g l i s h  d i c t i o n a r y .  F u r t h e r m o r e  t h e  

m a j o r i t y  o f  m a t h e m a t i c i a n s  w e r e  a p p a r e n t l y  n o t  i n t e r e s t e d  i n  

a t t e m n t i n g  t o  d e v i s e  o r  a g r e e  upon a c o m p l e t e l y  i n c o n ­

s i s t e n t  d e s c r i p t i v e  s e t  o f  m a t h e m a t i c a l  n o t a t i o n s .

A l t h o u g h  t h e r e  was no o n e - t o - o n e  c o r r e s p o n d e n c e  

b e t w e e n  t h e  c o n c e p t s  and r u l e s  o f  m a t h e m a t i c s  and t h o s e  o f  

n a t i v e  l a n g u a g e s ,  t h e r e  w e r e  many s i m i l a r i t i e s  b e t w e e n  

v e r b a l  and m a t h e m a t i c a l  l a n g u a g e s .

The i m p o r t a n c e  o f  l a n g u a g e  d e v e l o p m e n t  t o  

M a t h e m a t i c a l  A b i l i t y  had b e e n  c o n s i d e r e d  b y  many p s y c h o l o g i s t s  

f o r e m o s t  among whom w e r e  P i a g e t  ( 1 9 5 4 ) ,  B r u n e r  ( 1 9 6 6 )  

and G a l p e r i n  ( S e e  L o v e l ,  1 9 7 1 ) .  P i a g e t  m a i n t a i n e d  t h a t  

g r o w t h  i n  l i n g u i s t i c  a b i l i t y  f o l l o w e d  t h e  d e v e l o p m e n t  o f  

c o n c r e t e  o p e r a t i o n a l  t h o u g h t  r a t h e r  t h a n  p r o c e e d  i t ,
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a l t h o u g h  l a n g u a g e  was  I m p o r t a n t  i n  t h e  c o m p l e t i o n  o f  s u c h  

c o g n i t i v e  s t r u c t u r e s .  I n  c o n t r a s t  B r u n e r  and h i s  a s s o c i a t e s  

, „ > £ l 9 6 6 )  m a i n t a i n e d  t h a t  th®

d e v e l o p m e n t  o f  a d e q u a t e  t e r m i n o l o g y  was  e s s e n t i a l  t o  

c o g n i t i v e  g r o w t h .  I t  had b e e n  n o t e d  t h a t  o n e  a r e a  o f  

d i f f i c u l t y  i n  p r o b l e m  s o l v i n g  was  t h a t  o f  t r a n s l a t i n g  t h e  

v e r b a l  i n f o r m a t i o n  i n t o  s y m b o l i c  m a n i p u l a t i v e  f o r m .  T h e s e  

c o n f i r m e d  t h e  i m p o r t a n c e  o f  l a n g u a g e  t o  l e a r n i n g  m a t h e m a t i c s .

The r e v i e w  h a s  b r o u g h t  i m p o r t a n t  p o i n t s  a b o u t  l a n g u a g e  

and m a t h e m a t i c s  p e r f o r m a n c e .  The v o c a b u l a r y  and t e r m i n o l o g y  

i n  m a t h e m a t i c s  a r e  v e r y  i m p o r t a n t  f o r  l e a r n i n g  and u n d e r ­

s t a n d i n g  o f  m a t h e m a t i c s .  The s y m b o l s  u s e d  f o r  r e p r e s e n t a t i o n  

o f  i d e a s  i n  m a t h e m a t i c s  i n  a d d i t i o n  t o  p r o f i c i e n c y  i n  t h e  

l a n g u a g e  a r e  v e r y  i m p o r t a n t  t o o .

2 . 5  M a t h e m a t i c a l  A c h i e v e m e n t  and S e x  o f  P u p i l .

A c o n s i d e r a b l e  amount o f  d a t a  a t t e s t  t o  t h e  d i s l i k e  

f o r  m a t h e m a t i c s  and a s  a r e s u l t  u n d e r - a c h i e v e m e n t  i n  m a t h e ­

m a t i c s  by  women. T h i s  p a t t e r n  was  e v i d e n t  among s c h o o l  

c h i l d r e n  and c o n t i n u e d  i n t o  a d u l t h o o d  and e m pl oy me nt  w h e r e  

women w e r e  u n d e r - r e p r e s e n t e d  i n  m a t h e m a t i c s - r e l a t e d  

f i e l d s  ( E r n e s t ,  1 9 7 6 ) .  D o u g h e r t y  ( 1 9 7 5 )  r e p o r t e d  t h a t  

t h i s  phenomenon had g e n e r a l l y  b e e n  e x p l a i n e d  on t h e  b a s i s  o f  

wo men's  m a t h e m a t i c s  a n x i e t y ,  " a n  u n s p e c i f i e d  f e a r  b a s e d
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on a p r o j e c t e d  f e e l i n g  o f  i n a d e q u a c y  v i s - a - v i s  some 

c o n t e m p l a t e d  e x p e r i e n c e  w i t h  m a t h e m a t i c s "  £p. lj.

W h i l e  no c o m p l e t e l y  s a t i s f a c t o r y  e x p l a n a t i o n s  h a v e  

b e e n  p r o p o s e d  f o r  d i s c r e p a n c i e s  i n  M a t h e m a t i c a l  

A c h i e v e m e n t  b e t w e e n  m a l e s  and f e m a l e s ,  s e v e r a l  f a c t o r s  

a p p e a r  r e l a t e d .  S t u d i e s  o f  a t t i t u d e s  t o w a r d s  m a t h e m a t i c s  

h a v e  i n d i c a t e d  a r e c i p r o c a l  and m u t u a l l y  r e i n f o r c i n g  

r e l a t i o n s h i p  b e t w e e n  a t t i t u d e s  and a c h i e v e m e n t .  I t  h a s  

b e e n  o b s e r v e d  and d a t a  s u g g e s t  t h a t  p a r e n t a l  a t t i t u d e s  

i n f l u e n c e  c h i l d r e n ’ s  a t t i t u d e  and t h a t  p a r e n t s  p e r c e i v e  

m a t h e m a t i c s  as more a p p r o p r i a t e  f o r  b o y s  t h a n  f o r  g i r l s  

(Fennema and S he rm an,  1 9 7 7 ) .  S t a r t i n g  i n  t h e  e a r l y  g r a d e s  

and c o n t i n u i n g  t h r o u g h  h i g h  s c h o o l ,  f a t h e r s  w e r e  p e r c e i v e d  

a s  t h e  f a m i l y  a u t h o r i t y  i n  m a t h e m a t i c s  and f e m a l e s  t h e r e f o r e  

s t a r t e d  b e i n g  s o c i a l i z e d  t o  t h e  im a g e  t h a t  m a t h e m a t i c s  was 

f o r  m a l e s  ( E r n e s t ,  1 9 7 6 ) .  The p r o c e s s  o f t e n  e x t e n d e d  t o  

t h e  s c h o o l s ,  w h e r e  t e a c h e r s  and g u i d a n c e  p e r s o n n e l  f o s t e r e d  

f o r  t h e  a t t i t u d e  t h a t  f e m a l e s  w e r e  l e s s  c a p a b l e  i n  m a t h e m a t i c s  

( C a s s e r l y ,  1 9 7 5 ;  D u t t o n ,  1 9 6 2 ) .

G e n e r a l l y ,  t h e  e x i s t e n c e  o f  s e x  d i f f e r e n c e s  i n  

M a t h e m a t i c a l  A b i l i t y  had l e d  t o  c o n s i d e r a b l e  s p e c u l a t i o n  

c o n c e r n i n g  t h e  r e l a t i v e  r o l e s  o f  h e r e d i t y  and e n v i r o n m e n t  

i n  d e t e r m i n i n g  t h e s e  a b i l i t i e s .
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R e s e a r c h  r e s u l t s  showed  t h a t  on t h e  a v e r a g e ,  g i r l s  t e n d e d  

t o  s c o r e  h i g h e r  t h a n  b o y s  on t e s t s  o f  v e r b a l  f l u e n c y ,  

a r i t h m e t i c  f u n d a m e n t a l s ,  and r o t e  memory w h e r e a s  b o y s  

w e r e  s u p e r i o r  i n  s p a t i a l  a b i l i t y ,  a r i t h m e t i c  r e a s o n i n g  and 

p r o b l e m  s o l v i n g  ( A i k e n ,  1 9 7 1 ;  W e r d e l i n ,  1 9 6 1 ) .  B u t  A i k e n  

( 1 9 7 3 )  a d d e d  t h a t  s e x  d i f f e r e n c e s  i n  a b i l i t i e s  w e r e  l e s s  

p r o n o u n c e d  i n  t h e  e a r l y  g r a d e s  and t h e r e  was a g e n e r a l  

d i f f e r e n t i a t i o n  o f  a b i l i t i e s  w i t h  a g e  and e x p e r i e n c e .

Sherman ( 1 9 6 7 )  t r y i n g  t o  e x p l a i n  t h e  i m p o r t a n c e  o f  

s p a t i a l  a b i l i t y  s a i d  t h a t  t h i s  a b i l i t y  c o u l d  p a r t i a l l y  

e x p l a i n  t h e  commonly o b s e r v e d  s e x  d i f f e r e n c e s  i n  m a t h e m a t i c a l  

p e r f o r m a n c e .  Women t y p i c a l l y  s c o r e d  l o w e r  t h a n  men on t e s t s  

o f  s p a t i a l  a b i l i t y  and a l s o  s ho we d l e s s  i n t e r e s t  and 

p r o f i c i e n c y  t h a n  d i d  men i n  m a t h e m a t i c a l l y  b a s e d  t a s k s .  

E v i d e n c e  s u p p o r t i n g  S h e r m a n ’ s  h y p o t h e s i s  had b e e n  r e p o r t e d  

i n  s e v e r a l  r e c e n t  s t u d i e s  ( B u r n e t t ,  La n e  and D r a f t ,  1 9 7 9 ;  

Hyde,  G e i r i n g e r  and Y e n ,  1 9 7 5 ) .  Sherman had a l s o  s u g g e s t e d  

t h a t  t h e  o b s e r v e d  s e x  d i f f e r e n c e s  i n  s p a t i a l  s k i l l s  w e r e  t o  

a g r e a t  e x t e n t  c u l t u r a l l y  d e t e r m i n e d ,  a  c o n t e n t i o n  t h a t  

had r e c e i v e d  b o t h  s u p p o r t  ( G a r a i  and S c h e i n f i e l d ,  1968)  

and c o n t r a d i c t i o n  (M a c c ob y  and J a c k l i n ,  1 9 7 4 )  from 

s u b s e q u e n t  r e s e a r c h .  B a s e d  on d a t a  f ro m  t w i n  s t u d i e s  

V a r d e n b e r g  ( 1 9 6 8 )  c o n c l u d e d  t h a t  s p a t i a l  a b i l i t y  seemed 

t o  b e  l e s s  i n f l u e n c e d  b y  e d u c a t i o n a l  and c u l t u r a l  f a c t o r s
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t h a n  d i d  v e r b a l  a b i l i t y .

%

In  a l a t e r  s t u d y ,  Fennema and Sherman ( 1 9 7 8 )  a t t o m p t o d
I

t o  e s t a b l i s h  s e x  d i f f e r e n c e s  i n  M a t h e m a t i c a l  A c h i e v e m e n t  

and r e l a t e d  f a c t o r s , T h e  r e l a t i o n s h i p s  w e r e  i n v e s t i g a t e d  

b e t w e e n  m a t h e m a t i c a l  l e a r n i n g ,  v e r b a l  a b i l i t y ,  s p a t i a l  

v i s u a l i z a t i o n  and e i g h t  a f f e c t i v e  v a r i a b l e s . S u b j e c t s  w e r e  

1320 s i x t h  t h r o u g h  e i g h t h  g r a d e r s .  No s e x - r e l a t e d  

d i f f e r e n c e s  o v e r  a l l  s c h o o l s  w e r e  f o u n d  f o r  any c o g n i t i v e  

v a r i a b l e .  F e m a l e s  w e r e  s i g n i f i c a n t l y  l e s s  c o n f i d e n t  o f  

t h e m s e l v e s  i n  m a t h e m a t i c s ,  and m a l e s  s t e r e o t y p e d  m a t h e m a t i c s  

as  a m al e  domain h i g h e r  t h a n  d i d  f e m a l e s .  Fennema and 

Sherman s y n t h e s i z e d  t h e  r e s u l t s  w i t h  t h o s e  o b t a i n e d  a t  

h i g h  s c h o o l  l e v e l  and f o u n d  s e x  r e l a t e d  d i f f e r e n c e s  i n  

h i g h  s c h o o l  a r e a s  b u t  n o t  i n  t h e  same m i d d l e  s c h o o l s  a r e a s .

Where s i g n i f i c a n t  d i f f e r e n c e s  i n  a c h i e v e m e n t  w e r e  f o u n d  

a t  b o t h  l e v e l s ,  t h e y  w e r e  a c c o m p a n i e d  b y  s i g n i f i c a n t  d i f f e r e n c e s  

i n  many a f f e c t i v e  v a r i a b l e s .  The c o r r e l a t i o n s  b e t w e e n  

M a t h e m a t i c a l  A c h i e v e m e n t  and S p a t i a l  V i s u a l i z a t i o n  i n  t h e

h i g h  s c h o o l  s t u d y  w e r e  *.45 f o r  f e m a l e s  and m a l e s .

In  t h e  m i d d l e  s c h o o l  s t u d y  t h e  c o r r e l a t i o n s  r a n g e d  fr om

. 5 1  t o  .6 0  b e t w e e n  t h e  v a r i o u s  v a r i a b l e s  and s p a t i a l

v i s u a l i z a t i o n  w i t h  l i t t l e  d i f f e r e n c e s  b e t w e e n  m a l e s  and

f e m a l e s

In e a r l i e r  r e v i e w s  Fennema ( 1 9 7 4 )  and Macc ob y and

Jacklin (1974) cited numerous studies' in which males



p e r f o r m e d  b e t t e r  t h a n  f e m a l e s  on t e s t s  o f  M a t h e m a t i c a l  

A c h i e v e m e n t  and S p a t i a l  A b i l i t y .  The s e x  d i f f e r e n c e s  w e r e  

r e p o r t e d  t o  o c c u r  s t a r t i n g  i n  e a r l y  a d o l e s c e n c e  and 

c o n t i n u i n g  i n t o  a d u l t h o o d .  In  S m i t h ' s  ( 1 9 6 4 )  a n a l y s i s  o f  

s p a t i a l  a b i l i t y  s t u d i e s ,  he c o n c l u d e d  t h a t  s p a t i a l  a b i l i t y  

was p o s i t i v e l y  r e l a t e d  t o  h i g h  l e v e l  m a t h e m a t i c a l  c o n c e p ­

t u a l i z a t i o n  t h a t  i s ,  p e o p l e  who c o u l d  s o l v e  h i g h  l e v e l  

m a t h e m a t i c s  g e n e r a l l y  had g r e a t e r  s p a t i a l  a b i l i t y  th a n  

p e o p l e  who c o u l d  n o t  s o l v e  t h o s e  p r o b l e m s .  S m i t h ' s  

a s s e r t i o n  o f f e r e d  an e x p l a n a t i o n  o f  why s e x  d i f f e r e n c e s  

f a v o u r i n g  m a l e s  w e r e  o f t e n  f o u n d  c o n c u r r e n t l y  on t e s t s  

o f  M a t h e m a t i c a l  A c h i e v e m e n t .

A c c o r d i n g  t o  Maccoby ( 1 9 6 6 )  s e x  d i f f e r e n c e s  u p t o  t h e  

e l e m e n t a r y  s c h o o l  a g e  w e r e  s l i g h t  b u t  t h e  t r e n d  was  f o r  

t h e  d i f f e r e n c e s ,  i f  f o u n d ,  t o  be  i n  f a v o u r  o f  g i r l s .  On 

number c o n c e p t  among p r e - s c h o o l  c h i l d r e n  M a c c o b y ' s  r e v i e w  

on M a t h e m a t i c a l  A b i l i t y  showed  no s e x  d i f f e r e n c e s  on 

p e r f o r m a n c e  on number c o n s e r v a t i o n  t a s k s  o r  on n u m e r a t i o n .  

D u r i n g  t h e  e a r l y  s c h o o l  y e a r s  a s  w e l l ,  no  s e x  d i f f e r e n c e s  

w e r e  f o u n d  i n  t h e  m a s t e r y  o f  n u m e r i c a l  o p e r a t i o n  and 

m a t h e m a t i c a l  c o n c e p t s .

In  t h e  a ge  r a n g e  fro m  n i n e  t o  t h i r t e e n ,  M a c c o b y ' s  

r e v i e w  f o u n d  t h a t  s e x  d i f f e r e n c e s ,  when f o u n d  w e r e  u s u a l l y
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i n  f a v o u r  o f  b o y s .  A f t e r  t h e  a g e  o f  t h i r t e e n ,  t h e  r e s u l t  

o f  most s t u d i e s  became more c o n s i s t e n t  i n  t h e i r  f i n d i n g s  

and b o y s  w e r e  a l m o s t  I n v a r i a b l y  fo u n d  t o  be  s u p e r i o r .

Ho we v e r ,  Maccoby p o i n t e d  o u t  t h a t  t h e  s i t u a t i o n  r e g a r d i n g  

v a r i a b i l i t y  b e t w e e n  p e r f o r m a n c e  o f  b o y s  and g i r l s  v a r i e d  

c o n s i d e r a b l y  from  s t u d y  t o  s t u d y .  F i g u r e s  b e t w e e n  t w o - t h i r d s  

o f  a s t a n d a r d  d e v i a t i o n  t o  l e s s  t h a n  a f i f t h  o f  a s t a n d a r d  

d e v i a t i o n  t o  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  v i a r i a b i l i t y  

o f  g i r l s  and b o y s  p e r f o r m a n c e s  w e r e  a l s o  q u o t e d  by  M ac c ob y .

He t h e n  c o n c l u d e d  t h a t  t h e r e  was l i t t l e  s e x  d i f f e r e n c e  i n  

v a r i a b i l i t y  p r i o r  t o  a d u l t h o o d .

Maki ng  t h e i r  f i n a l  comments  on t h e  s t u d y  t h e y  

c o n d u c t e d  t o  e s t a b l i s h  s e x  d i f f e r e n c e s  i n  s p a t i a l  a b i l i t y ,  

Maccoby and J a c k l i n  ( 1 9 7 4 )  s t a t e d  t h a t ;

" i t  was r e s o n a b l e  t o  e x p e c t  t h a t  i f  t h e  d e f i c i t  
i n  s p a t i a l  a b i l i t y  o f  f e m a l e s  r e s u l t e d  from a 
l a c k  o f  t r a i n i n g ,  t h e y  c o u l d  b e g i n  d i f f e r i n g  i n  
u n d e r l y i n g  ' a b i l i t y ' ,  h o w e v e r  m a l e s  c o u l d  p r o f i t  
more from t r a i n i n g  t h a n  f e m a l e s .  A t  p r e s e n t  t h e  
i s s u e  was  s i m p l y  u n r e s o l v e d "  (pp 12 8 -  129s) »

In  a s i m i l a r  s t u d y  t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p  

b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  and S p a t i a l  A b i l i t i e s  among 

e l e m e n t a r y  s c h o o l  c h i l d r e n ,  Guay and M c D a n i e l  ( 1 9 7 7 )  fo u n d  

t h a t  w i t h  r e g a r d  t o  s e x  d i f f e r e n c e s  i n  s p a t i a l  a b i l i t i e s  th o  

d a t a  s u g g e s t e d  t h a t  among e l e m e n t a r y  s c h o o l  c h i l d r e n ,  m a l e s
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had h i g h e r  l e v e l  s p a t i a l  a b i l i t y  t h a n  f e m a l e s ,  and m a l e s  

and f e m a l e s  had s i m i l a r  lo w l e v e l  s p a t i a l  a b i l i t y .  The 

s c o r e s  on t h e  s p a t i a l  t e s t s  r e q u i r i n g  lo w  l e v e l  s p a t i a l  

a b i l i t y  w e r e  o b s e r v e d  i n d e p e n d e n t  o f  t h e  s u b j e c t ' s  s e x .

I n  c o n t r a s t ,  m a l e  p e r f o r m a n c e  on t h e  h i g h  l e v e l  s p a t i a l  

t a s k s  was f o u n d  t o  b e  s i g n i f i c a n t l y  b e t t e r  t h a n  f e m a l e s .

The s i g n i f i c a n t  s e x  d i f f e r e n c e s  w e r e  n o t  f o u n d  t o  b e  a 

f u n c t i o n  o f  a ny  v a r i a t i o n .  T h e s e  o b s e r v a t i o n s  w e r e

c o n s i s t e n t  w i t h  l i t e r a t u r e  r e v i e w  b y  ( M ac co by and J a c k l i n ,
«

1 9 7 4 )  i n d i c a t i n g  s e x  d i f f e r e n c e s i f a v o u r i n g  m a l e s  b u t  

i n c o n s i s t e n t  w i t h  t h a t  p o r t i o n  o f  t h e  r e v i e w s  s u g g e s t i n g  

t h a t  s e x  d i f f e r e n c e s  become e v i d e n t  o n l y  d u r i n g  e a r l y  

a d o l e s c e n c e .

I n  a  s t u d y  by  E s h i w a n i  ( 1 9 7 4 )  t o  e s t a b l i s h  i f  t h e r e  

w e r e  an y  s e x  d i f f e r e n c e s  i n  t h e  l e a r n i n g  o f  m a t h e m a t i c s

among Kenyan h i g h  s c h o o l  s t u d e n t s ,  t h e  m a j o r  p u r p o s e  was
• \

t o  d e t e r m i n e  w h e t h e r  t h e r e  was  a  s i g n i f i c a n t  d i f f e r e n c e  

i n  a c h i e v e m e n t  and r e t e n t i o n  i n  m a t h e m a t i c s  among b o y s  and 

g i r l s  i n  h i g h  s c h o o l s  i n  K e n y a .  He u s e d  a s a m p le  o f  form  

two g i r l s  and b o y s .  I n  g e n e r a l  he  f o u n d  t h a t  t h e  b o y s  

a c h i e v e d  h i g h M h a n  g i r l s  and had a more p o s i t i v e  a t t i t u d e  

t o w a r d s  m a t h e m a t i c s  t h a n  g i r l s  and t h a t  b o y s  s c o r o d  h i g h e r  

on t e s t s  o f  m a t h e m a t i c a l  r e a s o n i n g ,  c o m p u t a t i o n  and 

c o m p r e h e n s i o n  o£ m a t h e m a t i c a l  and s c i e n t i f i c  t e r m s .
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The r e s u l t s  o f  t h e  r e g r e s s i o n  a n a l y s i s  sh owed t h a t  

a r i t h m e t i c  r e a s o n i n g  was  a v a l i d  p r e d i c t i v e  v a r i a b l e  f o r  

b o y s  as  w e l l  as  f o r  g i r l s .  H o w e v e r ,  f o r  g i r l s  i t  seemed 

t h a t  c o m p r e h e n s i o n  o f  m a t h e m a t i c a l  t e r m s  and c o m p u t a t i o n  

a b i l i t y  w e r e  i m p o r t a n t  f a c t o r s  i n  m a t h e m a t i c a l  p e r f o r m a n c e  

and a l s o  v a l i d  f o r  u s e  i n  p r e d i c t i o n  o f  f u t u r e  M a t h e m a t i c a l  

A c h i e v e m e n t .

On t h e  o t h e r  hand Wamani ( 19 8 0 )  i n  h i s  s t u d y  

o f  M a t h e m a t i c a l  A b i l i t y  among t h e  p r i m a r y  s c h o o l  c h i l d r e n  

i n  N y e r i , K eny a h ad  c o n t r a d i c t o r y  f i n d i n g s  t h a t  t h e r e  

w e r e  no s e x  d i f f e r e n c e s  i n  M a t h e m a t i c a l  A b i l i t y .  W am a n i 's  

s t u d y  c o n t r a d i c t e d  a number o f  o t h e r  s t u d i e s  w h i c h  had n o t e d  

s e x  d i f f e r e n c e s  i n  M a t h e m a t i c a l  a b i l i t i e s .

2.5.1 S e x  D i f f e r e n c e s  -  P s y c h o a n a l y t i c  V i e w p o i n t

A b o u t  t h r e e  d e c a d e s  a g o ,  P l a n k  and P l a n k  ( 1 9 5 4 )  

i n t e r p r e t e d  t h e  e x i s t e n c e  o f  s e x  d i f f e r e n c e s  i n  m a t h e m a t i c a l  

p e r f o r m a n c e  fr om  a p s y c h o a n a l y t i c  v i e w  p o i n t .  Th e y  c a l l e d  

i t  t h e  " m a s c u l i n e  i d e n t i f i c a t i o n  h y p o t h e s i s . "  T h e s e  

w r i t e r s  c l a i m e d  t h a t ,  s i n c e  a h i g h  l e v e l  o f  c o n t r o l l e d  

a g g r e s s i o n  was n e c e s s a r y  f o r  m a t h e m a t i c a l  a c t i v i t y ,  m a t h e m a t i c s  

was p r i m a r i l y  a m a s c u l i n e  e n t e r p r i s e .  I t  was  m a i n t a i n e d  I; 

t h a t ,  s i n c e  m a t h e m a t i c s  was " m a s c u l i n e " ,  womon who l i k e d  m a th e ­
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m a t i c s  t e n d e d  t o  i d e n t i f y  w i t h  a s t r o n g  m al e  f i g u r e .

A s p r i n k l i n g  o f  b o t h  n e g a t i v e  and p o s t i v e  r e s u l t s  had 

a l s o  b e e n  o b t a i n e d  i n  s t u d i e s  d e s i g n e d  t o  t e s t  t h e  

m a s c u l i n e  i d e n t i f i c a t i o n  h y p o t h e s i s .  L a m b e r t  ( 1 9 6 0 )  

f o u n d  no c o r r e l a t i o n  b e t w e e n  m a t h e m a t i c a l  p r o f i c i e n c y  and 

m a s c u l i n i t y  o f  i n t e r e s t  i n  e i t h e r  s e x .  In  a c t u a l  f a c t ,  

t h e  f e m a l e  m a t h e m a t i c s  m a j o r s  i n  L a m b e r t ' s  s t u d y  showed  up 

as  more ’" ' f e m i n i n e "  on t h e  MMPI t h a n  n o n - m a t h e m a t i c s  

m a j o r s .  B u t  E l t o n  and Rose  ( 1 9 6 7 )  r e p o r t e d  t h a t  c o l l e g e  

g i r l s  who w e r e  a v e r a g e  i n  E n g l i s h  b u t  h i g h  i n  m a t h e m a t i c s  on 

t h e  A m e r i c a n  C o l l e g e  T e s t s  had h i g h e r  t h e o r e t i c a l  and l o w e r  

a e s t h e t i c  i n t e r e s t s  ( t h a t  i s ,  more ' m a s c u l i n e '  i n t e r e s t s )  

t h a n  g i r l s  who w e r e  h i g h  i n  E n g l i s h  b u t  a v e r a g e  i n  m a t h e m a t i c a l  

a c h i e v e m e n t .  C o n s e q u e n t l y  t h e s e  w r i t e r s  c o n c l u d e d  t h a t  

" m a s c u l i n e  r o l e "  was  an i m p o r t a n t  f a c t o r  t o  c o n s i d e r  i n  

p r e d i c t i n g  d i f f e r e n c e s  i n  a b i l i t y  i n  E n g l i s h  and M a t h e m a t i c s .

In  a more r e c e n t  s t u d y  on s e x  r e l a t e d  d i f f e r e n c e s  

i n  m a t h e m a t i c s  b y  Fennema and C a r p e n t e r  ( 1 9 8 1 )  w h e r e  a 

s a m p le  o f  7 0 , 0 0 0 ,  9 - ,  1 3 - ,  and 1 7  y e a r  o l d s  w e r e ' u s e d ,  t h e  

two a u t h o r s  u s e d  a s s e s s m e n t  e x e r c i s e s  m e a s u r i n g  a c h i e v e m e n t  

w h i c h  w e r e  c a t e g o r i z e d  b y  m a t h e m a t i c a l  c o n t e n t  and
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c o g n i t i v e  l e v e l .  F i v e  c o n t e n t  a r e a s  w e r e  a s s e s s e d ;  

number and n u m e r a t i o n ,  v a r i a b l e s  and r e l a t i o n s ,  

g e o m e t r y ,  m e as u re m e nt  and o t h e r  t o p i c s .  E ach  c o n t e n t  

a r e a  was a s s e s s e d  a t  f o u r  c o g n i t i v e  l e v e l s ;  k n o w l e d g e ,  

s k i l l ,  u n d e r s t a n d i n g  and a p p l i c a t i o n .  The s c o r e s  f o r  t h e  

s e t s  o f  i t e m s  r e p r e s e n t i n g  t h e  f o u r  c o g n i t i v e  l e v e l s  a r e  

s um m a r iz e d i n  t a b l e  2 . 1 .  On e a c h  c l u s t e r  o f  i t e m s  t h e  

p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  o f  m a l e s  was  s u b t r a c t e d  

fro m  t h e  p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  o f  f e m a l e s .

A p o s i t i v e  s c o r e  i n d i c a t e d  t h a t  f e m a l e s  s c o r e d  h i g h e r  t h a n  

m a l e s ,  w h e r e a s  a n e g a t i v e  s c o r e  i n d i c a t e d  t h e  r e v e r s e .

TABLE 2 . 1

DIFFERENCES BETWEEN FEMALE AND MALE ACHIEVEMENT

DIFFERENCES BETWEEN FEMALE AND MALE AVERAGE 

PERCENT CORRECT

COGNITIVE LEVEL AGE 9 AGE 13 AGE 1 7

K n ow le d g e 1 . 4 1 -  0 . 1 7 -  2 . 1 6

S k i l l 0 . 4 0 1 . 1 1 -  2 . 5 4

U n d e r s t a n d i n g -  0 . 0 7 -  0 . 2 9 -  3 . 6 1

A p p l i c a t i o n -  0 . 3 7 -  0 . 6 0 -  5 . 0 4
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The r e s u l t s  o f  t h e  s t u d y  sh owed t h a t  no  c l e a r  

p a t t e r n  o f  d i f f e r e n c e s  In  a c h i e v e m e n t  was a p p a r e n t  a t  

a g e s  9 o r  1 3 .  The a v e r a g e  s c o r e s  f o r  f e m a l e s  on t h e  

k n o w l e d g e  and s k i l l s  e x e r c i s e s  t e n d e d  t o  be  s l i g h t l y  i n  

f a v o u r  o f  m a l e s .  A t  a g e  1 7 ,  m a l e s '  a v e r a g e  p e r f o r m a n c e  

e x c e e d e d  t h a t  o f  f e m a l e s  a t  e v e r y  c o g n i t i v e  l e v e l .

When t h e y  c om p a r e d a c h i e v e m e n t  o f  1 7  -  y e a r  o l d  

f e m a l e s  and m a l e s  who r e p o r t e d  t h a t  t h e y  had b e e n  e n r o l l e d  

i n  t h e  same m a t h e m a t i c s  c o u r s e s ,  t h e  r e s u l t s  i n d i c a t e d  t h a t  

a c h i e v e m e n t  d i f f e r e n c e s  s t i l l  e x i s t e d  when c o u r s e  b a c k g r o u n d  

was t a k e n  i n t o  a c c o u n t .  F o r  e a c h  c o u r s e  b a c k g r o u n d  c a t e g o r y ,  

m al e  a c h i e v e m e n t  e x c e e d e d  t h a t  o f  f e m a l e s .  I t  was  a l s o  

n o t e d  t h a t  t h e  m a g n i t u d e  o f  t h e  d i f f e r e n c e  i n c r e a s e d  

c o n s i s t e n t l y  i n  r e l a t i o n  t o  t h e  amount  o f  m a t h e m a t i c s
I

c o u r s e s  t a k e n .  A n o t h e r  c o n s i s t e n t  t r e n d  o b s e r v a b l e  i n  t h e  

1 7  y e a r  o l d  a c h i e v e m e n t  r e s u l t s  was  t h a t  a c h i e v e m e n t  

d i f f e r e n c e s  b e t w e e n  f e m a l e s  and m a l e s  i n c r e a s e d  w i t h  t h e  

c o g n i t i v e  l e v e l .  T h e r e  w e r e  s m a l l e r  d i f f e r e n c e s  a t  t h e  

l o w e r  c o g n i t i v e  l e v e l s  and l a r g e r  d i f f e r e n c e s  a t  t h e  

h i g h e r  l e v e l s .

A n o t h e r  o b s e r v a t i o n  was t h a t  w i t h i n  s p e c i f i c  

c o n t e n t  a r e a s ,  d i f f e r e n t  p a t t e r n s  o f  p e r f o r m a n c e  

e m e rg e d .  F e m a l e s  s c o r e d  h i g h e r  on l o w e r  l e v e l  number and
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n u m e r a t i o n  s k i l l s  a t  a g e s  9 and 1 3 .  M a le s  s c o r e d  h i g h e r  on 

m u l t i - s t e p  word p r o b l e m s  i n  t h i s  c o n t e n t  a r e a  a t  a l l  a g e s .  A 

d i f f e r e n t  p a t t e r n  o f  r e s u l t s  was fo u n d  on g e o m e t r y  and 

m e as u re m e nt  e x e r c i s e s .  At  a g e s  9 and 1 3 ,  t h e r e  was  a 

c o n s i s t e n t  p a t t e r n  o f  l o w e r  a v e r a g e s  f o r  f e m a l e s  on g e o m e t r y  

and m e as u rem en t  e x e r c i s e s  o v e r  a l l  c o g n i t i v e  l e v e l s .  F o r  

m e as u re m e nt  t h e s e  d i f f e r e n c e s  w e r e  o f t e n  s u b s t a n t i a l .

To them a p o s i t i v e  e x p l a n a t i o n  f o r  f e m a l e s '  r e l a t i v e l y  p o o r  

p e r f o r m a n c e  on g e o m e t r y  and m e a s u re m e n t  e x e r c i s e s  was  t h a t  

a s u b s t a n t i a l  number o f  t h o s e  e x e r c i s e s  c o u l d  h a v e  l n v o l v o d  

s p a t i a l  v i s u a l i z a t i o n  s k i l l s .  As had b e e n  shown e a r l i e r ,  

f rom a b o u t  a d o l e s c e n c e ,  f e m a l e s ,  p e r f o r m e d  a t  l o w e r  l e v e l s  

t h a n  m a l e s  on i t e m s  t h a t  m e a s u r e d  t h e  s k i l l  (Macc oby  and 

J a c k l i n ,  1 9 7 4 ) .  As t h e y  n o t e d ,  s e v e r a l  g e o m e t r y  e x e r c i s e s  

i n  t h e  a s s e s s m e n t  a p p e a r e d  t o  r e q u i r e  a d i r e c t  a p p l i c a t i o n  

o f  s p a t i a l  v i s u a l i z a t i o n  s k i l l s ,  and s p a t i a l  v i s u a l i z a t i o n  

c o u l d  h a v e  p l a y e d  a  p a r t  i n  t h e  s o l u t i o n  o f  many o t h e r  

g e o m e t r y  and m e as u re m e n t  e x e r c i s e s .

In  a way o f  summary o f  t h e  s t u d y ,  t h e y  f o u n d  t h a t  

t h e  a s s e s s m e n t  r e s u l t s  i n d i c a t e d  t h a t ,  on a n a t i o n w i d e  

b a s i s ,  t h e r e  was  l i t t l e  d i f f e r e n c e  b e t w e e n  m a l e s  and f e m a l e s  

i n  o v e r a l l  M a t h e m a t i c a l  A c h i e v e m e n t  a t  a g e s  9 and 1 3 .
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At a g e  17 h o w e v e r ,  f e m a l e s  w e r e  n o t  a c h i e v i n g  a t  t h e  same 

l e v e l  i n  m a t h e m a t i c s  as w e re  m a l e s .  Even when f e m a l e s  and

m a l e s  r e p o r t e d  t h a t  t h e y  had b e e n  e n r o l l e d  i n  t h e  same 

c o u r s e s ,  m a l e s '  p e r f o r m a n c e  was h i g h e r  t h a n  t h a t  o f  f e m a l e s ,  

and t h a t  t h e  d i f f e r e n c e s  w e r e  g r e a t e s t  on t h e  more c o m p l e x  

t a s k s .

. 5 . 2  S e x  d i f f e r e n c e s  and A t t i t u d e  t o w a r d  M a t h e m a t i c s

P a r k a r  ( 1 9 7 4 )  c a r r i e d  o u t  a s t u d y  i n v o l v i n g  219 

s t u d e n t s  fro m  s i x  c l a s s e s  i n  two d i f f e r e n t  s c h o o l s .

A l t h o u g h  t h e  s t u d y  d i d  n o t  t a k e  s e x  a s  a m a j o r  v a r i a b l e ,  

c o m p a r i s o n s  w e r e  made b e t w e e n  b o y s  and g i r l s  on a c h i e v e m e n t  

and a t t i t u d e s  t o w a r d  m a t h e m a t i c s .

The s t u d y  u s e d  i n t a c t  Form One c l a s s e s  w h i c h  w e r e  

r an d o m ly  a s s i g n e d  t o  two g r o u p s ,  a c o n t r o l  g r o u p  and an 

e x p e r i m e n t a l  g r o u p .  The c o n t r o l  g r o u p  w e r e  t a u g h t  t h e  

c o n t e n t s  o f  S c h o o l  M a t h e m a t i c s  o f  E a s t  A f r i c a  (SMEA) b oo k 

I t h r o u g h  t h e  t r a d i t i o n a l  c h a l k - t a l k ,  t e a c h e r - d o m i n a t e d  

a p p r o a c h  w h i l e  t h e  e x p e r i m e n t a l  g r o u p  l e a r n t  t h e  c o n t e n t s  o f  

SMEA book one t h r o u g h  what  P a r k a r  l a b e l l e d  "Programmed

I

Work C a r d s " . T h r e e  a t t i t u d e  s c a l e s  w e r e  u s e d  i n  t h i s  s t u d y .
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T h e s e  w e r e :

1 .  A t t i t u d e  t o w a r d s  m a t h e m a t i c s  a s  a p r o c e s s .

2 .  A t t i t u d e s  a b o u t  d i f f i c u l t i e s  o f  l e a r n i n g  

m a t h e m a t i c s .

3 .  A t t i t u d e s  t o w a r d s  t h e  p l a c e  o f  m a t h e m a t i c s  i n  

s o c i e t y .

T h r e e  t e s t s  a s s e s s i n g  a c h i e v e m e n t  o f  t h e  g r o u p s  w e r e  

g i v e n  a t  t h e  end o f  f i r s t ,  s e c o n d  and t h i r d  t e r m s  o f  t h e  

s c h o o l  y e a r .  A summary o f  t h e  f i n d i n g s  w e r e :  G i r l s  p e r f o r m e d

s i g n i f i c a n t l y  b e t t e r  t h a n  b o y s  i n  b o t h  t h e  g r o u p s  on t h e  

f i r s t  t e s t s  o f  a c h i e v e m e n t .  In  t h e  s e c o n d  t e s t ,  g i r l s  were s t i l l  

s i g n i f i c a n t l y  b e t t e r  t h a n  b o y s  i n  t h e  e x p e r i m e n t a l  g r o u p  b u t  

n o t  i n  t h e  c o n t r o l  g r o u p .  In  t h e  t h i r d  s l i g h t  d i f f e r e n c e s  

f a v o u r e d  t h e  b o y s  d o i n g  s i g n i f l c a t n l y  b e t t e r  t h a n  g i r l s  

i n  b o t h  g r o u p s .

O n l y  two a t t i t u d e s  t o w a r d  m a t h e m a t i c s  s c a l e s  w e r e  

g i v e n  t o  t h e  p u p i l s  d u r i n g  t h e  c o u r s e  o f  t h e  s t u d y ,  one  a t  

t h e  b e g i n n i n g  and one a t  t h e  end o f  t h e  s t u d y .  F o r  t h e  

e x p e r i m e n t a l  g r o u p ,  g i r l s  had s l i g h t l y  more f a v o u r a b l e  

a t t i t u d e s  on a l l  t h e  t h r e e  s c a l e s ,  a s  w o l l  a s  on t h e  t o t a l  

a t t i t u d e  s c a l e .  I n  t h e  c o n t r o l  g r o u p  b o y s  had more  f a v o u r a b l e  

a t t i t u d e s  on t h e  " P l a c e  o f  M a t h e m a t i c s  i n  S o c i e t y  S c a l e " ,
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and on t h e  o v e r a l l  s c o r e s  on t h e  a t t i t u d e  s c a l e s .  However  

none o f  t h e  d i f f e r e n c e s  w ore  s i g n i f i c a n t  f o r  e i t h e r  g r o u p .

In  a s t u d y  by  S h e i k h  ( 1 9 7 6 )  on s e x  d i f f e r e n c e s  

h e  s t u d i e d  some f a c t o r s  i n v o l v e d  i n  t h e  l e a r n i n g  o f  

m a t h e m a t i c s  among s e c o n d a r y  Form t h r e e  s t u d e n t s  i n  K e n y a .

The f a c t o r s  he c o n s i d e r e d  f o r  t h e  s t u d y  w e r e ,  a t t i t u d e  

t o w a r d s  m a t h e m a t i c s ,  r e a d i n g  a b i l i t y ,  m o t i v a t i o n ,  e d u c a t i o n a l  

and v o c a t i o n a l  a s p i r a t i o n s .  F o r  h i s  s t u d y  he  had a b o u t  

600 s u b j e c t s  and g a v e  o u t  17  t e s t s .  On c o g n i t i v e  a b i l i t i e s  

he  had a c h i e v e m e n t  t e s t s  t e s t i n g  t h e  f o l l o w i n g  a b i l i t i e s  in  

m a t h e m a t i c s :  K n o w l e d g e ,  C o m p r e h e n s i o n ,  A p p l i c a t i o n  and 

A n a l y s i s .

The r e s u l t s  o f  t h e  s t u d y  showed t h a t  t h e  s e x e s  d i f f e r e d  

s i g n i f i c a n t l y  i n  t h e i r  p e r f o r m a n c e  i n  m a t h e m a t i c s .  In  

g e n e r a l  b o y s  showed s u p e r i o r i t y  a t  t h e  h i g h e r  c o g n i t i v e  

l e v e l s  w h i l e  t h e  d i f f e r e n c e s  b e t w e e n  g i r l s  and b o y s  w e r e  

n o t  s i g n i f i c a n t  a t  t h e  l o w e r  l e v e l  s u b t e s t s  on k n o w l e d g e  

and c o m p r e h e n s i o n .  O v e r a l l  b o y s  d i d  s i g n i f i c a t n l y  b e t t e r  

t h a n  g i r l s .  T h i s  h a s  b e e n  s u p p o r t e d  by a more r e c e n t  

s t u d y  m e n t i o n e d  e a r l i e r  o f  Fennoma and C a r p e n t e r  ( 1 9 8 1 ) .  

S h e i k h  f e l t  t h a t  t h e  p o o r  p e r f o r m a n c e  o f  g i r l s  a t  t h e  

h i g h e r  c o g n i t i v e  l e v e l s  o f  t h i n k i n g ,  t h a t  i s  a p p l i c a t i o n  

and a n a l y s i s ,  was a t t r i b u t a b l e  t o  t h e i r  l a c k  o f  s u i t a b l e  

b a c k g r o u n d  e x p e r i e n c e s  w h i c h  a r e  n e c e s s a r y  f o r  h i g h e r  o r d o r

♦
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c o g n i t i v e  p r o c e s s e s .

A n o t h e r  f i n d i n g  o f  t h e  s t u d y  was  t h a t  g i r l s  had 

s i g n i f i c a n t l y  more u n f a v o u r a b l e  a t t i t u d e s  t o w a r d  m a t h e m a t i c s  

on two o f  t h e  t h r e e  s u b s c a l e s  u s e d .  Thu s  g i r l s  e n j o y  

m a t h e m a t i c s  f a r  l e s s  t h a n  b o y s .  B o y s  I n t e n d  f o r  a d v a n c e d  

l e v e l  m a t h e m a t i c s  more t h a n  g i r l s ,  and a l s o  a s p i r e  f o r  

t e c h n i c a l  J o b s  a s  o p p o s e d  t o  g i r l s .  F i n a l l y  e v i d e n c e  from  

r e g r e s s i o n  a n a l y s i s  s u g g e s t e d  t h a t  f o r  b o y s ,  e d u c a t i o n a l  

a s p i r a t i o n  was t h e  b e s t  n o n - c o g n i t i v e  v a r i a b l e  f o r  

p r e d i c t i o n  on t h e i r  a c h i e v e m e n t  i n  M a t h e m a t i c s .  T h i s  

s t u d y  c o n f i r m e d  t h e  r e s u l t s  o f  some o f  t h e  e a r l i e r  s t u d i e s .

t e w  p r t  ive
One o f  t h e  v e r y  ' ^ s t u d i e s  on M a t h e m a t i c a l  

A c h i e v e m e n t  was an i n t e r n a t i o n a l  p r o j e c t  w h i c h  i n v o l v e d  

12 d i f f e r e n t  c o u n t r i e s  ( A u s t r a l i a .  , B e l g i u m ,  E n g l a n d ,  

F i n l a n d ,  F r a n c e ,  Germany,  I s r a e l ,  J a p a n ,  The N e t h e r l a n d s ,  

S c o t t A v i c L , Sweden and U n i t e d  S t a t e s  and)  e d i t e d  b y  Husen

( 1 9 6 7 ) .  In  t h e  s t u d y ,  a number o f  f a c t o r s  t h a t  i n f l u e n c e d  

M a t h e m a t i c a l  A c h i e v e m e n t  w e r e  i n v e s t i g a t e d .  One o f  t h e  

i m p o r t a n t  f a c t o r s  s t u d i e d  w a s ,  s e x  d i f f e r e n c e s  i n  M a t h e m a t i ­

c a l  A c h i e v e m e n t .  In  t h e  w o rd s  o f  t h e  a u t h o r s ,  t h e  a im s o f

s t u d y i n g  s e x  d i f f e r e n c e s  w e r e  t o  d e t e r m i n e :
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........... t h e  way i n  w h i c h  c u l t u r a l  v i e w s  o f  t h e
r o l e  o f  men and\ women i n f l u e n c e d  n o t  o n l y  t h e  
t a k i n g  o f  m a t h e m a t i c s  c o u r s e s  b u t  a l s o
a c h i e v e m e n t  o f  b o y s  and g i r l s .  ----- w h e t h e r
s e x  d i f f e r e n c e s  w e r e  r e f l e c t e d  i n  v e r b a l  as
co m p a re d t o  c o m p u t a t i o n a l  p r o b l e m .  ----------------
and t o  u n d e r s t a n d  how s e x  r o l e s  w e r e  r e l a t e d  
t o  i n t e r e s t  i n  m a t h e m a t i c s ,  p l a n s  t o  t a k e  
f u r t h e r  m a t h e m a t i c s  ( H u s e n,  1 9 6 7 )  p .  204.

In  a way o f  summary,  t h e  f i n d i n g s  o f  t h i s  l a r g e  s t u d y  

w e r e :

On t o t a l  m a t h e m a t i c s  s c o r e s ,  s i g n i f i c a n t  d i f f e r e n c e s  

w e r e  f o u n d  i n  f a v o u r  o f  b o y s  i n  a l l  f o u r  t a r g e t  p o p u l a t i o n s .  

B o y s  showed g r e a t e r  v a r i a b i l i t y  i n  t h e i r  a c h i e v e m e n t .

On v e r b a l  p r o b l e m s ,  c l e a r  d i f f e r e n c e s  i n  f a v o u r  

o f  b o y s  w e r e  f o u n d  i n  a l l  p o p u l a t i o n s  w i t h  t h e  e x c e p t i o n  

o f  I s r a e l ,  U . S . A .  and Sweden.

On i n t e r e s t  i n  m a t h e m a t i c s ,  b o y s  showed s i g n i f i c a n t l y  

g r e a t e r  i n t e r e s t s  t h a n  g i r l s  i n  a l l  p o p u l a t i o n s .

if-
On a  t e s t  on d i f f i c u l t y  i n  l e a r n i n g  m a t h e m a t i c s ,  

v e r y  f e w  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d .  The o n l y  

s i g n i f i c a n t  c a s e  o f  g i r l s  f i n d i n g  m a t h e m a t i c s  e a s i e r  t h a n  

b o y s  was  I s r a e l .  I n  F i n l a n d  and N e t h e r l a n d s  b o y s  f o u n d

m a t h e m a t i c s  e a s i e r  t h a n  g i r l s .
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S t u d y i n g  s i n g l e - s e x  s c h o o l s ,  b o y s  w e r e  s i g n i f i c a n t l y  

b e t t e r  t h a n  g i r l s  i n  a l l  p o p u l a t i o n s  on a c h i e v e m e n t  i n  

m a t h e m a t i c s .  No s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  b o y s  and 

g i r l s  on i n t e r e s t  was  f o u n d  i n  m a t h e m a t i c s .  O n l y  i n  

A u s t r a l i a  and I s r a e l  w e r e  g i r l s  s u p e r i o r  t o  b o y s  i n  t h e  

s i n g l e  s e x  s c h o o l s .

S u m m a r i s i n g  a number o f  r e s e a r c h e s ,  H o c h c h i l d  ( 1 9 7 3 )  

e x p l a i n e d  t h a t ,

" t h e  s e x e s  d i f f e r  i n  t h e  way t h e y  t h i n k  
( M a c c o b y ,  1 9 6 6 ) ,  p e r c e i v e d  ( B i e r i , e t , a l . ,  19 58 )  
a s p i r e  ( H o r n e r ,  1 9 6 8 ;  T u r n e r ,  1 9 6 4 ) ,  e x p e r i e n c e  
a n x i e t y  ( S i n n i c k ,  1 9 5 6 ) ,  d a y  dream ( S i n g e r ,  19 58 )  
and p l a y  c o m p e t i t i v e  games ( V e s u g i  and V i n a c h k e ,  
1 9 6 3 ) .  Men t e n d  t o  h a v e  an e x p l o i t a t i v e  s t r a t e g y ,  
women an acconI£>dative o n e ,  w h i c h  e v e n  w i n  some 
g a m e s "  p .  2 5 3 .

From t h e  r e v i e w  i t  c a n  b e  s e e n  t h a t  t h e  i s s u e  o f  

s e x  d i f f e r e n c e s  i n  m a t h e m a t i c a l  p e r f o r m a n c e  i s  n o t  y e t  

r e s o l v e d .  The e x p l a n a t i o n s  f o r  s e x  d i f f e r e n c e s  i n  

m a t h e m a t i c s  h a v e  i n v o l v e d  s o c i a l ,  p s y c h o a n a l y t i c , a f f e c t i v e  

dom ain s  o f  human l i f e .

I n  summary t h o  f i n d i n g s  o f  t h e  s t u d i o s  r e v i e w e d  i n d i c a t e d  

t h a t  M a t h e m a t i c a l  A b i l i t y  was  composed o f  s p e c i f i c  a b i l i t y  

f a c t o r s ,  t h a t  i s ,  M a t h e m a t i c a l  R e a s o n i n g  A b i l i t y ,  S p u t l a l  

( V i s u a l i z a t i o n )  A b i l i t y ,  N u m e r i c a l  ( C o m p u t a t i o n a l )  A b i l i t y
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and P r o b l e m  S o l v i n g  A b i l i t y .  T h e s e  f a c t o r s  w e r e  a l s o  

d e f i n e d  i n  o p e r a t i o n a l  t e r m s .

S t u d i e s  a t t e m p t i n g  t o  r e l a t e  f a c t o r s  o f  M a t h e m a t i c a l

A b i l i t y  t o  M a t h e m a t i c a l  A c h i e v e m e n t  w e r e  a l s o  r e p o r t e d .

T h e s e  s t u d i e s  w e r e  r e p o r t e d  on d i f f e r e n t  l e v e l s  o f  e d u c a t i o n ,

t h a t  i s  e l e m e n t a r y  s c h o o l  l e v e l . ,  h i g h  s c h o o l  l e v e l  and

c o l l e g e  l e v e l .  Most o f  t h e  s t u d i e s  c o n c e n t r a t e d  on t h e

r e l a t i o n s h i p  b e t w e e n  s p a t i a l  a b i l i t y  and m a t h e m a t i c a l

p e r f o r m a n c e .  I n  g e n e r a l  p o s i t i v e  r e l a t i o n s h i p s  w e r e  f o u n d

b e t w e e n  i n d i v i d u a l  f a c t o r s  o f  M a t h e m a t i c a l  A b i l i t y  and
«

M a t h e m a t i c a l  A c h i e v e m e n t ,  t h o u g h  i n  some c a s e s  lo w  c o r r e l a t i o n s  

w e r e  r e p o r t e d .

The i m p o r t a n c e  o f  l a n g u a g e  u s e d  f o r  i n s t r u c t i o n  i n  

M a t h e m a t i c s  and V o c a b u l a r y  o f  M a t h e m a t i c a l  t e r m s  t o  l e a r n ­

i n g  m a t h e m a t i c s  was  a l s o  shown.

S e x  d i f f e r e n c e s  i n  m a t h e m a t i c s  w e r e  f o u n d  c o n s i s t e n t l y  

i n  many a s p e c t s  o f  m a t h e m a t i c s .  The e x p l a n a t i o n s  f o r  s u c h  

d i f f e r e n c e s  w e r e  h y p o t h e s i z e d  t o  o r i g i n a t e  fro m  t h e  f e m a l e s ’ 

n e g a t i v e  a t t i t u d e s  and f e m a l e  r o l e  i d e n t i f i c a t i o n .

G e n e r a l l y  t h e  i s s u e  on s e x  d i f f e r e n c e s  was  n o t  f u l l y

r e s o l v e d .
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R e g a r d i n g  t h e  Kenyan p r i m a r y  S c h o o l  p u p i l s ,  m a i n l y  t h e

o n e s  i n  s t a n d a r d  s e v e n  who f a c e  t h e  C . P . E .  e x a m i n a t i o n  i t

%
w ou ld  b e  i m p o r t a n t  t o  f i n d  some i n f o r m a t i o n  a b o u t  t h e i r  

p e r f o r m a n c e  and f a c t o r s  i n f l u e n c i n g  t h e i r  p e r f o r m a n c e .  

A c c o r d i n g  t o  t h i s  r e v i e w ,  M a t h e m a t i c s  w o u l d  b e  an i m p o r t a n t  

s u b j e c t  f o r  s u c h  a s t u d y .  The f o c u s  f o r  t h i s  s t u d y  d e r i v e d  

from  t h e  f a c t  t h a t  i n  K eny a p u p i l s  a t t e n d  d i f f e r e n t  s c h o o l  

t y p e s  and h a v e  E n g l i s h  L a n g u a g e  a s  medium o f  i n s t r u c t i o n  

w h i c h  i s  t h e i r  s e c o n d  l a n g u a g e .  F u r t h e r ,  was t h e  c o n s i s t e n t  

s e x  d i f f e r e n c e s  f o u n d  i n  m a t h e m a t i c a l  p e r f o r m a n c e  o f  t h e  

p u p i l s .  The m os t  i m p o r t a n t  i s  t h e  f a c t  t h a t  s t a n d a r d  

s e v e n  l e v e l  o f  e d u c a t i o n  i s  b a s i c a l l y  t h e  t e r m i n a l  l e v e l  

o f  p r i m a r y  e d u c a t i o n .  S u c c e s s  i n  C . P . E .  e x a m i n a t i o n s  i s  

c r u c i a l  t o  c o n s i d e r a t i o n  f o r  s e c o n d a r y  e d u c a t i o n .

In  t h i s  s t u d y  t h e r e f o r e ,  f o u r  h y p o t h e s e s  w e r e  

a d v a n c e d .  The h y p o t h e s e s  w e r e  s t a t e d  i n  n u l l  f o r m .

2 . 6  H y p o t h e s e s

N u l l  H y p o t h e s i s  I

( i )  T h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p

b e t w e e n  s c o r e s  on M a t h e m a t i c a l  A c h i e v e m e n t

t e s t  and s c o r e s  on M a t h e m a t i c a l  A b i l i t y  t o s t s
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o f  t h e  p u p i l s .

( i i )  T h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  

b e t w e e n  s c o r e s  on M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t s  and s c o r e s  on 

M a t h e m a t i c a l  V o c a b u l a r y  t e s t  o f  t h e  

p u p i l s .

( i i i )  T h e r e  i s  no  s i g n i f i c a n t  r e l a t i o n s h i p  

b e t w e e n  s c o r e s  on M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t  and E n g l i s h  L a n g u a g e  

P r o f i c i e n c y  t e s t  o f  t h e  p u p i l s .

N u l l  H y p o t h e s i s  I I

T h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  s c o r e s  

o f  p u p i l s  a t t e n d i n g  Low C o s t ,  Medium c o s t  and 

H i g h - C o s t  s c h o o l s  i n ;

( i )  M a t h e m a t i c a l  A c h i e v e m e n t  T e s t

( i i )  A r i t h m e t i c  R e a s o n i n g  T e s t

( i i i )  C o m p u t a t i o n  T e s t

( i v )  Whole Number C o m p r e h e n s i o n  T e s t

( v )  H id de n F i g u r e s  T e s t

( v i ) Foarm B o a r d  T e s t
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( v i i ) F i v e  D o t s  T e s t

( v i i i ) P r o b l e m  S o l v i n g  T e s t

< ix ) M a t h e m a t i c a l  A b i l i t y  T o t a l

( X) M a t h e m a t i c a l  V o c a b u l a r y  T e s t

( x i ) E n g l i s h  L a n g u a g e  P r o f i c i e n c y  T e s t

N u l l  H y p o t h e s i s  I I I

T h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e

s c o r e s  o f m a l e  and f e m a l e  p u p i l s  i n ;

( i ) M a t h e m a t i c a l  A c h i e v e m e n t  T e s t

( i i ) A r i t h m e t i c  R e a s o n i n g  T e s t

( i l l ) C o m p u t a t i o n  T e s t

( i v ) Whole  Number C o m p r e h e n s i o n  T e s t

(v ) H id d e n  F i g u r e s  T e s t

( v i ) Foarm B o a r d  T e s t

( v i i ) F i v e  D o ts  T e s t

( v i i i ) P r o b l e m  S o l v i n g  T e s t

( i x ) M a t h e m a t i c a l  A b i l i t y  T o t a l

(x) M a t h e m a t i c a l  V o c a b u l a r y  T e s t

( x i ) E n g l i s h  L a n g u a g e  P r o f i c i e n c y  T e s t

N u l l  H y p o t h e s i s  IV
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The v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  

s c o r e s  w i l l  n o t  b e  f u l l y  a c c o u n t e d  f o r  by t h e  M a t h e m a t i c a l  

A b i l i t y ,  M a t h e m a t i c a l  V o c a b u l a r y ,  E n g l i s h  L a n g u a g e  P r o f i c i e n c y ,  

T y p e  o f  s c h o o l ,  S e x  o f  p u p i l ,  A g e ,  C l a s s  r e p e t i t i o n ,  

A f t e r - s c h o o l  c o a c h i n g  i n  M a t h e m a t i c s  and A f t e r - s c h o o l  

c o a c h i n g  i n  E n g l i s h .

7 B a s i c  A s s u m p t i o n

✓

T h i s  s t u d y  assu med t h a t  t h e r e  e x i s t e d  i n d i v i d u a l  

d i f f e r e n c e s  i n  M a t h e m a t i c a l  A b i l i t y .  A b i l i t y  i n  M at he ­

m a t i c s  was t h e r e f o r e  n o r m a l l y  d i s t r i b u t e d  among t h e  p u p i l s ,  

f o l l o w i n g  i n d i v i d u a l  d i f f e r e n c e s .  H a v i n g  r e v i e w e d  

r e s e a r c h e s  r e l a t e d  t o  t h i s  s t u d y ,  c h a p t e r  t h r e e  w i l l  

p r e s e n t  t h e  m e t h o d o l o g y  o f  t h e  s t u d y .  T h i s  w i l l  i n v o l v e  

s a m p l i n g  o f  s u b j e c t s ,  and d a t a  c o l l e c t i o n  ( t e s t i n g )  

p r o c e d u r e s .
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CHAPTER THREE 

METHODS AND INSTRUMENTS

1 Introduction

In this chapter attempt is made to describe the 

sample chosen for the study, procedures and instruments 

used in gathering data to test the hypotheses.

2 The Sample

The number of primary schools in Kenya are in the 

tens of thousands. To be able to get a sample which would 

be representative and meaningful was difficult and beyond 

the scope of this study. In this study, the sample of 

schools were drawn from Kisumu town and its periphery within 

a radius of 10 kilometres. This region contained a total 

of 45 primary schools. The importance of choosing this 
area was mainly because it consisted of schools which 

distinctly differed from one another in terms of general 

costs and maintenance. This phenomenon was found common 

with Primary Schools in other parts of the Republic of 

Kenya. Basically the schools found in this area were of 

three types, that is Low Cost, Medium Cost, and High Cost 
sohools. The three types of sohools are described below.
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Low-Coat Primary Schools

Thesa war* tha schools mainly found in psri-urban 

and rural areas. They wars partly maintained by tha 

government, though much of the funds came from contributions 

by the local people of the area. The school buildings 

were quite poor (most ot them semi-permanent) and not well 

maintained. Tha schools lacked slot of school equipment 

and stationary. Enrolment of pupils par class was vary 

high about 50. Tha majority of taachars ware untrained.

Tha pupils paid no school fees except at times soma 

contributions towards schools funds.

Medium-Cost Primary Schools.

Thesa were the Municipal Schools. The schools were 

funded and maintained by tha Municipality through government 
grant. Tha buildings ware permanent with amenities such as 

light and water. The schools had some equipment and 

stationery. The enrolment of pupils per class was on the 

average 40. The teaching staff were all trained though 

not particularly with high grades. There were also some 

subordinate staff. The school fees were reduced to school
funds
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High-Cost Primary Schools.

Thsss schools wars found within the ur'lxm arenas.

They were private community maintained schools. The 

communities that funded such schools Included Ismalia,

Hindu,' Goan, etc. The school buildings were permanent 

with all the amenities in a well kept compound. The schools 

had all the necessary equipment and stationery, text books, 

etc. The enrolment of pupils per class was on the average 

30. The teaohing staff were all highly qualified. The 

schools were also fully staffed with both teaching staff 

and subordinate staff. School fees were paid in these 
schools.

The study involved a sample of 634 pupils-in standard 

seven from some fifteen primary schools. The selection 

of the schools according to type was done by the stratified- 

random sampling technique. Five Low Cost, Six Medium Cost 
and Four High-Cost schools were sampled. The type of 

schools sampled varied in number. This was because these schools
inwere not equal numbers in the area chosen for study and the
A

intention was to have fair representation. In every school the 
pupils varied in sex, age, class repetition and after-sohool 
coaching in Mathematical and in English.



Table 3.1 presents the distribution of pupils sttsnding Low 

Cost, Medium Cost and High Cost schools by their sex, age, 

class repetition, after-sohool ooaohing In Mathematics, and
In English.
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TABLE 3.1

DISTRIBUTION OF PUPILS ATTENDING LOW COST, MEDIUM-C08T, 
AND HIGH-COST SCHOOLS BY THEIR SEX, AGE, REPEATER, AFTER­

SCHOOL COACHING IN MATHEMATICS AND AFTER-SCHOOL COACHING 

IN ENGLISH.

T/1W COST 
SCHOOLS

MEDIUM COST 
SCHOOLS

HIGH COST 
SCHOOLS

N 242(38.1%) 264(41.7%) 128(20.2%)
SEX

Males 161(66.5%) 131(49.4%) 70(54.7%)
Females 81(33.5%) 134(50.6%) 58(45.3%)

AGE ■
11.5-13.0
Years 22(9.1%) 70(26.4%) 81(63.3%)
13.1-14.5
Years 71(29.3%) 105(39.6%) 38(29.7%)
14.6-16.0
Years 71(29.3%) 68(25.7%) 8(6.2%)
16.1— +++ 
Years

•

78(32.2%) 22(8.3%) 1(0.8%)
IF REPEATER 
Yes 181(74.8%) 179(67.5%) 43(33.6%)
No 61(25.2%) 86(32.5%) 85(66.4%)
IF COACHING IN 
MATHS

*

Yes 113(46.7%) 190(71.7%) 80(62.5%)
No 129(58.3%) 75(28.3%) 48(37.5%)
IF COACHING IN 
ENGLISH

•

Yes 104(42.6%) 161(60.8%) 78(60.9%)
No 138(57.4%) 104(39.2%) 50(39.1%)
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The analysis of ths pupils' ags showsd that thslr 

ages ranged from 11 to 21 years. About 40 percent of the 

sample were above 14i years of age, 16 percent were above 
16 years of age. The modal age was 14 years lnstsad of

I

the expected 13++ (6 + 7) years, since children were enrolled 

at about 6 years of age in standard one and they take 7 

years in primary education. The majority of the pupils were 

males (57%) as compared to females (43%). About two in 

every three pupils were repeaters. Repetition was considered 

in any class during the primary school and oould be more
Ithan once.

Taking children to private tutors for after-school 

coaching (private tutoring) in their weaker subject areas 

was a widespread practice among many parents. Normally 

parents hired a teacher or teachers to drill their children 

during after-school times and weekends at certain payments. 

This practice was normally at its peak when pupils were in 

standard seven. The idea was to get the child to pass C.P.E., 

a gateway to secondary education. It was found that 60 

percent of the pupils went for a after-school coaching in 

Mathematics and 54 percent in English.
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1 Selection of Subjects.

Permission to carry out the research was granted by 

Kenyan Office of the President in February,'1081. The 

decision to obtain a sample from schools in Klsumu District 

was prompted by the investigator's considerable familiarity 

with many areas in the district. This decision was useful 

because the time and funds available to collect the data were 

limited.

The primary schools have three terms with approximately 

one month holiday between the terms. Each term is approxi­

mately three months. The testing of the subjects was 

carried out in the first term between February and March,

1981. Subjects for the study were selected by the stratlfied- 
random sampling technique. The testing took one day per 

school. The number of pupils in standard seven in these 

schools varied. The mean class size was 42 with a standard 

deviation of about 4 and a range from 30 to SI. 40 percent 

of the schools had between 30 to 40 pupils per class and 60 

percent of schools had between 41 to 51 pupils per class.

Since all the schools had more than one standard seven class, 

only one class was considered and its choice was random.
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3.3 Variables Selected for the Study

The dependent variable for this study was Mathematical 

Achievement. Mathematical Achievement was viewed broadly 

to be related to different environmental and ability 

variables. The main independent variables for the study

were Mathematical Ability, Mathematical Vocabulary,
«

English Language Proficiency, Type of school, and Sex
t

of pupil. The independent variables were chosen on the 

assumption that they influence Mathematical Achievement.
Under normal circumstances what one achieves is presumed 

to depend on his ability in that area. Given the environmental 

variations other factors could become significant in 

influencing what one achieves. It was also viewed that the 

language used in Instruction and testing for what one 
knows, and knowledge of key terms in a particular discipline 

such as Mathematics can influence his performance in that

discipline. The language used for instruction was parti-
- f  or-culary Important in this study because^too many pupils 

English Language was their second language. Sex differences 

in Mathematical performance had been observed and deserved 

further scrutiny. Finally, based on differences among the 

type of schools if ujas possible, tha'tt pupils' Mathematical 
Achievement would be Influenced.
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This was because it waa poaaible that the teaching and learn­

ing experlencea differed with the achoola and therefore for 

the pupile. The variables are disoussed in detail in the 

following section.

3.3.1 Mathematical Achievement.

Mathematical Achievement was the dependent variable 

for the study. To assess the level of achievement in 
Mathematicis for the pupils, a Mathematical Achievement Test 

was set by the researcher and pretested. The reliability 
coefficient was 0.78. The test was based on the Kenya 

Primary Mathematics Syllabus and was set to standard seven 

level. The questions were based on C.P.E. format with 

similar level of difficulty. The main skills tested for 

were knowledge of facts, understanding comprehension, 

application and analysis. The topics covered in the test 
lnoluded:

1
(a) Sets

(b) Number and Numeral

<c> Operation and Properties

<d) Geometry and Measurement

<•) Fractions and Decimals

<*> Integers

(:>
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g) Mathematical Statements (Algebra), and
(h) Statistics.

The number of test items testing each skill was carefully 

prepared through a test blue print. There were a total 

of 24 items, 18 of which were multiple choice items while 

six were problem type. For each multiple choice item one 

mark was awarded for a correct response. For the problem 

type items, two marks were awarded for correct statement
i

and correct answer, and either of the two awarded one mark. 

No mark was awarded for both wrong statement and wrong 

answer. A maximum of 30 marks and a minimum of zero 
marks were possible. The test was for 4S minutes.

3.3.2 Mathematical Ability

As already mentioned, what one achieves in a given 

subject discipline was viewed to be a reflection of his 

potential capacity in that area. For Mathematics, there 

was Mathematical Ability. Mathematical Ability was found 
to be composed of the following factors: '

(a) Mathematical Reasoning Ability

(b) Spatial * Perceptual (Visualisation) Ability
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(0) Numerical (Computational) Ability
(d) Problem Solving Ability.

Each of these factors as discussed in Chapter Two were 

testable through the following tests:

(1) Arithmetic Reasoning Test (IS)*

(ii) Five Dots Test (10) j
%

(Hi) Hidden Figures Test (8)

(iv) Foarm Board Test (12)

(v) Computation Test (15)

(vi) Whole Number Comprehension Test (12)
(vil) Problem Solving Test (10)

a«c( Va.luia.'fcd-
The tests were constructed^by the School Mathematics

Study Group (SMSG, 1968), The tests were

also shown to have reliability coefficients between 0.68 and

0.84. The total number of items in these tests were 81

and each correct response to an item was awarded one mark,

and incorrect response no mark. In all the tests the items

were multiple choice type except in computation test where

actual answers had to be filled in a space provided.

A maximum of 81 marks were tenable with a minimum of zero.
Each test was timed. The time in minutes for each test was 
*In bracket are the number of test items in each 
test.



Arithmetic Reasoning (15), Five Dots (20), Hidden Figures 

(10), Foarm Board (15), Computation (15), Whole Number 

Comprehension (15) and Problem Solving (10).

3.3.3 Mathematical Vocabulary

This was the ability to understand and comprehend the 

meaning of certain mathematical terms in common use in the 
Kenya Primary Mathematics Syllabus.

Mathematical Vocabulary test was constructed by the 

researcher based on the common mathematical terms and 

vocabulary in Primary Mathematics Syllabus. It was 

pretested and the reliability coefficient was found to be
0.61. The main task in this test was to provide meaning 

and application of some mathematical terms. It was viewed 

that knowledge of Mathematical Vocabulary would aid in 

the understanding of verbal problems in mathematics.

There were 8 items in the test, each awarded one mark.
The test was for 10 minutes.

3.3.4 English Language Proficiency,

The language used for instruction and its use in 
examlnatipns and tests for assessing the pupils' progress

I
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in mathematics is an important aspect of the learning process. 

To understand what was taught and what a question demands 

require some proficiency in the language used. It might 

therefore be possible to explain in some ways the variations 

in Mathematical Achievement by level of proficiency in 

English Language.

Proficiency in English Language constituted the 

ability to make correct sentence constructions in English, 
give correct meaning to English words, correct word 

simile and an ability to disoern oorrect information form a 

given passage.

The English Language Proficiency Test was constructed and pretes-ieci 

by the researcher with the help of a language specialist •

The reliability coefficient of the test 
was 0.67. The test items were on grammar, vocabulary, 

similar words (synonyms) and comprehension. There were a 

total of 20 test items. A correct response to an item 

earned one mark and incorrect response no mark. A maximum 

of 20 marks with a minimum of zero marks were possible.
The test was for 20 minutes. The level of performance on 

this test refleoted the degree of understanding of English 
Language.
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The importune* of this test lay in detecting how 

performance in Mathematics was influenced by proficiency 

in English Language. This was because for the majority 

of the pupils, their mother tongue was not English so the 

degree of competence in the language varied from one 

pupil to another, depending on the language adopted in the 

home and speed of learning the language.

The other variables, sex of pupils and type of school 

had been dealt with in the previous sections.
4

t

3.4 Data Collection and Instruments.

The data for this study were obtained through test 

administration which included a detailed pupil identifi­

cation form. >. The procedures were as follows:

3.4.1 Test Administration

A testing programme was sent to the school headmasters 

in advance showing the tests timetable and requirements.

To take the tests, the pupils were required to have a 
pencil, rubber and rough paper. Below is the list of the 

tests taken by the pupils in that order:
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(a) Mathematical Ability Teat {Seven aub-teata)

<i> Arithmetic Reasoning Test

(ii) Computation Test

(iii) Whole Number Comprehension Test

<iv) Hidden Figures Test

(v) Foarm Board Test

(Vi) Five Dots Test

(vii) Problem Solving Test

(b) Mathematical Achievement Test

(c) Mathematical Vocabulary Teat

(d) English Language Proficiency Test.

Each of the teats had an answer sheet where pupils were 

expected to write the answers. The items involved multiple 

choice and structured type question^, A detailed pupil 

identification questionnaire was attached to the answer 

aheet of Mathematical Ability Test. The questionnaire 

required Information mainly on pupil's age, sex, class 

repetition and after-school coaching in Mathematics and 

or English. The classes were k«j>f m-t-ac-fc .

Since the pupils had normally had a testing experience, 

it was assumed that it was not a surprise to' them.
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The instructions given before the teste were as follows:

You are going to take a test 
The tests are for research puposes 
The test will not reflect on your 
examination results . Feel free and do 
your level best. You have a specific 
time for each test. Work fast but 
try to be accurate. Choose the answer 
you think is correct and put a tick 
or a cross and where indicated, provide 
the solution.

The whole testing programme took one day per school.

3.4.2

3.4.3

Scoring of Test

The main research instruments for this study were 

the tests. After the test administration the scoring was 
done by the researcher. The marks for each test were 

then summed up. The total scores for the tests for the 

pupils were then analysed using different techniques of 
statistical analysis.

I

Analysis of Data

The statistical techniques deemed appropriate for 

this analysis were correlation analysis (matrix), t-test, 

one way analysis of variance (ANOVA), and step-wise multiple
regression analysis.
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Such an analyaia would be very complex and tedious 

If done manually, so the services of a computer were 

utilized. A statistical package for social science (SPSS) 

was used to set a programme for the computer.

With the data ready, the next chapter presents the 

results of data analysis and then a discussion of the
findings.
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CHAPTER FOUR 

RESULTS AND DISCUSSION

4 . 1  I n t r o d u c t i o n

T h i s  c h a p t e r  p r e s e n t s  t h e  r e s u l t s  o f  d a t a  a n a l y s i s .

The r e s u l t s  a r e  a l s o  i n t e r p r e t e d  and d i s c u s s e d  t o  p r o v i d e  

p o s s i b l e  e x p l a n a t i o n  f o r  t h e  f i n d i n g s  o f  t h e  s t u d y .

4 . 2  S t a t i s t i c a l  P r o c e d u r e s

To a n a l y s e  t h e  d a t a  t h e  s e r v i c e s  o f  a c o m p u t e r  w e r e  

u s e d .  A l l  t h e  a n a l y s e s  w e r e  p e r f o r m e d  u s i n g  t h e  

s t a t i s t i c a l  P a c k a g e  f o r  S o c i a l  S c i e n c e s  (SPSS)  v e r s i o n  

600 p r og r a m  ( N i e ,  et^. aJU , 1 9 7 5 ) .

The s t a t i s t i c a l  t o o l s  u s e d  i n  d a t a o n a l y s i s  w e r e  t h e  

P e a r s o n  P r o d u c t -  Moment C o r r e l a t i o n ,  t - t e s t ,  on e  way a n a l y s i s  

o f  v a r i a n c e ,  and s t e p - w i s e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s .  To 

t e s t  t h e  h y p o t h e s e s ,  e a c h  o f  t h e  s t a t i s t i c a l  m e th o d s  was u s e d  

An an s w e r  t o  t h e  q u o s t i o n  " I s  t h e r e  any r e l a t i o n s h i p  

b e t w e e n  t h e  s c o r e s  o f  p u p i l s  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  

and M a t h e m a t i c a l  A b i l i t y  t e s t s ? "  was p r o v i d e d  by  t h e  u s o  o f  

P e a r s o n  P r o d u c t - m o m e n t  C o r r e l a t i o n  m e th o d .
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T h i s  method g a v e  an i n d i c a t i o n  o f  t h e  s t r e n g t h  and d i r e c t i o n  

o f  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  two v a r i a b l e s .  To t e s t  i f  

p u p i l s  a t t e n d i n g  Low C o s t ,  Medium C o s t ,  and High C o s t  S c h o o l s  

d i f f e r e d  s i g n i f i c a n t l y  i n  t h e i r  t e s t  s c o r e s ,  one  way a n a l y s i s  

o f  v a r i a n c e  (ANOVA) was  u s e d .  S i m i l a r l y  s e x  -  d i f f e r e n c e s  

i n  t h e  p e r f o r m a n c e  o f  p u p i l s  on t h e  t e s t s  w e r e  d e t e r m i n e d  

b y  t h e  t - t e s t  m e th o d.  F i n a l l y  t o  d e t e r m i n e  t h e  f a c t o r s  

w h i c h  e x p l a i n e d  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t ,  

s t e p - w i s e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  was u s e d .

4 . 2  R e s u l t s  and I n t e r p r e t a t i o n .

In  t h i s  s e c t i o n  s t a t e m e n t s  o f  h y p o t h e s e s  i n  n u l l  f o rm  

w i l l  b e  p r e s e n t e d .  T h e s e  w i l l  be f o l l o w e d  b y  t h e  r e s u l t s  

o f  d a t a  a n a l y s i s  b a s e d  on t h e  h y p o t h e s e s  and on t h e  i n t e r ­

p r e t a t i o n  o f  t h e  r e s u l t s .

4 . 3 . 1  R e l a t i o n s h i p  b e t w e e n  A c h i e v e m e n t  and A b i l i t y  i n  M a t h e m a t i c s  

and L a n g u a g e  F a c t o r s .

N u l l  H p o t h e s i s  I

( i )  T h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e o n

s c o r e s  on M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  and s c o r e s  

on M a t h e m a t i c a l  A b i l i t y  t e s t s  o f  t h e  p u p i l s  •



( i i )  T h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  

s c o r e s  on M a t h e m a t i c a l  A c h i e v e m e n t  t o s t  and 

s c o r e s  on M a t h e m a t i c a l  V o c a b u l a r y  t e s t  o f  t h e  

p u p i l s .

( i i i )  T h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  

s c o r e s  on M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  and 

E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  o f  t h e

p u p i l s .
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INTERCORRELATIONS OF MATHEMATICAL ACHIEVEMENT TEST SCORES 

WITH MATHEMATICAL A B I L IT Y ,  MATHEMATICAL VOCABULARY AND 

ENGLISH LANGUAGE PROFICIENCY TESTS SCORES FOR ALL PUPILS 

(N = 634)

TABLE 4.1

1 2 3
e

4 5 6 7 8 9 10 1 1

1 . M a t h e m a t i c a l
A c h i e v e m e n t

. 4 9 * *  . 6o** . 6 3 * * . 1 8 * . 4 8 * *
* *

.4 9 . 5 5 * * .73** c e * *  A n * *. 5 6  .4 9

2. A r i t h m e t i c
R e a s o n i n g

* *
.38

* *
. 4 3 . 1 5

* *
. 3 5

* *
. 4 0 .42

* *
. 6 5

* +  *  *
. 36 . 36

3. C o m p u t a t i o n
* *

. 5 2
*

. 1 7 . 3 2 . 3 7
* *

.48
*  +

. 6 7
+  *  *  *

.40 . 3 5

4. Whole Number 
C o m p r e h e n s io n

*
. 1 8

* *
.42

* *

.4 6
* *

. 5 2
* *

. 7 3
* *  * *  

. 4 6  . 4 4

5. Hidden F i g u r e s
* *

.30
* *

. 2 7
*

. 1 7
* *

. 4 3 . 1 1  . 1 8 *

6. Foarm B o a r d t
* *

. 42
* *

.42
* *

. 6 8
* *  * *

. 3 2  .34

7. F i v e  D o t s
* *

.44
* *

. 7 8
* *  * *

. 4 0  . 40

8. Pro ble m * / 

S o l v i n g
* *

.69
* *  * *

. 42  .4 8

9. M a t h e m a t i c a l  
A b i l i t y  T o t a l . 5 4  . 5 4

10 M a t h e m a t i c a l
V o c a b u l a r y

•
*  *

.40

11 E n g l i s h
Language
P r o f i c i e n c y

I

**

* P < •0 5  ** p < . 0 1
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The r e s u l t s  o f  c o r r e l a t i o n  a n a l y s i s  f o r  a l l  t h e  

p u p i l s  p r e s e n t e d  In  t a b l e  4 . 1  I n d i c a t e  s i g n i f i c a n t  r e l a t i o n s h i p  

b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  and M a t h e m a t i c a l  

A b i l i t y  t e s t  s c o r e s  a t  a s i g n i f i c a n c « l e v e l  o f  p ^ . O l ,  e x c e p t  

w i t h  h i d d e n  f i g u r e s  t e s t  s c o r e s  w h e r e  t h e  c o r r e l a t i o n  was 

s i g n i f i c a n t  a t  p< \0 5.  These r e s u l t  s u g g e s t !  t h a t  t h e  h i g h e r

t h e  s c o r e s  I n  M a t h e m a t i c a l  A f c t W j  t e s t *  t h e  h i g h e r  t h e

s c o r e s  i n  M a t h e m a t i c a l  Acl<\»ftv«t««»<"test . The  i m p l i c a t i o n  h e r e  

was t h a t  t h e  p u p i l s '  M a t h e m a t i c a l  A c h i e v e m e n t  was  i n f l u e n c e d  

by  t h e i r  a b i l i t y  i n  m a t h e m a t i c s  s u c h  t h a t  what  a p u p i l  a c h i e v e d  

i n  m a t h e m a t i c s  w a s ^ r e s u l t  o f  h i s  M a t h e m a t i c a l  A b i l i t y .

The r e l a t i o n s h i p  b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  

t e s t  s c o r e s  and M a t h e m a t i c a l  V o c a b u l a r y  t e s t  s c o r e s  was 

a l s o  f o u n d  t o  be  s i g n i f i c a n t  a t  p ^ . 0 1 .  S i g n i f i c a n t

r e l a t i o n s h i p  was a l s o  f o u n d  b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  

t e s t  s c o r e s  and E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  s c o r e s .

T h i s  showed t h a t  h i g h e r  s c o r e s  i n  M a t h e m a t i c a l  A c h i e v e m e n t  

t e s t  w e r e  a s s o c i a t e d  w i t h  h i g h e r  s c o r e s  i n  M a t h e m a t i c a l  

V o c a b u l a r y  t e s t  and a l s o  w i t h  h i g h e r  s c o r e s  i n  E n g l i s h  L an gu a go  

P r o f i c i e n c y  t e s t .  In  o t h e r  w o rd s  t h e  r e s u l t  s u g g e s t s  t h a t  

k n o w l e d g e  o f  M a t h e m a t i c a l  V o c a b u l a r y  and t h e  l e v e l  o f  p r o f i c i e n c y  

i n  E n g l i s h  L a n g u a g e  i s  i m p o r t a n t  and i n f l u e n c e s  p u p i l  M a t h e m a t i ­

c a l  A c h i e v e m e n t .
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From t h e  r e s u l t s  p r e s e n t e d  on t a b l e  4 . 1 ,  t h e  n u l l
y

h y p o t h e s i s  I was r e j e c t o d .  The r e s u l t  p r o v e d  t h a t  p e r f o r m n n c o  

In  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  was l i n k e d  w i t h  p u p i l s  A b i l i t y  

i n  M a t h e m a t i c s ,  h i s  k n o w l e d g e  i n  M a t h e m a t i c a l  V o c a b u l a r y  and h i s  

l e v e l  o f  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e .

✓

. 3 . 2  R e l a t i o n s h i p  b e t w e e n  t y p e  o f  s c h o o l  and t e s t  p e r f o r m a n c e .

T h i s  s e c t i o n  d e a l s  w i t h  t h e  f o l l o w i n g  q u e s t i o n ,  "D oe s  

a t t e n d i n g  a g i v e n  s c h o o l  t y p e  c a u s e  a d i f f e r e n c e  i n  t h e  

p e r f o r m a n c e  o f  p u p i l s  i n  t h e  t e s t s " .  B e lo w  i s  t h e  n u l l  

h y p o t h e s i s  r e l a t e d  t o  t h e  q u e s t i o n .

N u l l  H y p o t h e s i s  I I

T h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  s c o r e s  o f  

p u p i l s  a t t e n d i n g  Low C o s t ,  Medium C o s t  and H ig h  C o s t  s c h o o l s  

i n ;

( i )  M a t h e m a t i c a l  A c h i e v e m e n t  T e s t

( i i )  A r i t h m e t i c  R e a s o n i n g  T e s t

( i i i )  C o m p u t a t i o n  T e s t

( i v )  Whole Number C o m p r e h e n s i o n  T e s t .

<v) Hid den  F i g u r e s  T e s t .
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( v i > Foarm B o ar d  T e s t

( v i i ) F i v e  D o t s  T e s t

( v i i i ) P r o b l e m  S o l v i n g  T e s t

( i x ) M a t h e m a t i c a l  A b i l i t y  T o t a l

( x ) M a t h e m a t i c a l  V o c a b u l a r y  T e s t

( x i ) E n g l i s h  L a n g u a g e  P r o f i c i e n c y  T e s t .

To t e s t  t h i s  h y p o t h e s i s  t h e  mean s c o r e s  f o r  p u p i l s  

a t t e n d i n g  t h e  t h r e e  s c h o o l  t y p e s  w e r e  c om p a r e d u s i n g  th e  

One-Way A n a l y s i s  o f  V a r i a n c e  (ANOVA) t e c h n i q u e .  T a b l e  4 . 2  

p r e s e n t s  t h e  mean and s t a n d a r d  d e v i a t i o n  o f  t e s t  s c o r e s  f o r  

p u p i l s  a t t e n d i n g  t h e  t h r e e  s c h o o l  t y p e s .
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MEAN AND STANDARD DEVIATION OF MATHEMATICAL ACHIEVEMENT 

TEST,  MATHEMATICAL ABILITY TEST,  MATHEMATICAL VOCABULARY 

TEST AND ENGLISH LANGUAGE PROFICIENCY TEST FOR LOW-COST, 

MEDIUM COST AND HIGH COST SCHOOLS

TABLE 4.2

TEST
LOW-COST
SCHOOLS

MEDIUM-COST
SCHOOLS

HIGH-COST
SCHOOLS

MEAN S . D . MEAN S . D . MEAN S . D .

Mathe
m a t l c a l
A c h i e v e ­
ment

1 2 . 9 6 . 2 1 1 . 3 5 . 2 1 7 . 9 4 . 5

A r i t h m e t i c 5 . 9 2 . 2 5 . 5 2 . 2 7 . 1 2 . 2
R e a s o n i n g

C o m p u t a t i o n 1 2 . 6 2 . 2 1 1 . 9 2 . 3 1 3 . 9 1 . 5

Whole No. 
Comprehen­
s i o n

5 . 3
•

2 . 3 4 . 9 2 . 1 7 . 0 1 . 9

Hidden
F i g u r e s 3 . 1 1 . 8 3 . 0 1 . 9 3 . 6 2 . 0

Foarm
B o a r d 2 . 9 2 . 5 3 . 3 2 . 5 4 . 6 2 . 7

F i v e  D ot s 6 . 0 3 . 8 5 . 9 3 . 5 8 . 7 4 . 7

P ro bl em
S o l v i n g 4 . 4 2 . 0 4 . 5 1 . 9 6 . 2 1 . 5

M a t h e m a t i c a l
A b i l i t y -
T o t a l

4 0 . 3 1 1 . 5 3 8 . 8 1 1 0 . 5 5 1 . 0 1 1 . 1

M a t h e m a t i c a l
V o c a b u l a r y 4 . 6 1 . 9 4 . 5 1 . 8 6 . 0 1 . 0

E n g l i s h  
L a n g u a g e  

J P r o f i c i e n c y 8 . 1 3 . 4 9 . 8 3 . 0 1 3 . 5 2 . 6
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An o b s e r v a t i o n  o f  t h e  mean t e s t  s c o r e s  f o r  t h e s e  

t h r e e  s c h o o l  t y p e s  show t h a t  t h e  mean t e s t  s c o r e s  f o r  p u p i l s  

i n  H i g h - C o s t  s c h o o l s  w e r e  h i g h e r  a s  compa red t o  t h e  o t h e r  

two s c h o o l  t y p e s .  B e t w e e n  Low C o s t  and Medium C o s t  s c h o o l s  

t h e  d i f f e r e n c e s  c o u l d  n o t  be c l e a r l y  d i s c e r n e d .  As a l r e a d y  

i n d i c a t e d  a b o v e  One-Way .ANOVA t e c h n i q u e  was  u s e d  t o  

e s t a b l i s h  t h e  d i f f e r e n c e s .  The t a b l e s  b e l o w  show t h e  

summary o f  t h e  One-Way ANOVA t e c h n i q u e  f o r  t h e  t e s t s .

TABLE 4 . 3

SUMMARY OF ONE-WAY ANOVA FOR MATHEMATICAL ACHIEVMENT TEST

SOURCE SS MS d f F P

B e t w e e n  S c h o o l  
t y p e s 3 8 6 7 . 4 1 9 3 3 . 7 2 6 4 . 1  .0 01

W i t h i n  a S c h o o l  
t y p e 1 9 0 5 7 . 8 3 0 . 2 632

T o t a l 2 2 9 2 5 . 2 634
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TABLE 4.4

SUMMARY OF ONE-WAY ANOVA FOR ARITHMETIC REASONING TEST

SOURCE SS MS d f  F P

B e t w e e n  s c h o o l s
t y p e s  2 1 5 . 4  1 0 7 . 7  2 2 3 . 1  .0 01

W i t h i n  a s c h o o l
t y p e  2 9 4 6 . 8  4 . 7  632

T o t a l  3 1 6 2 . 2  634

TABLE 4 . 5

SUMMARY OF ONE-WAY ANOVA FOR COMPUTATION

SOURCE SS MS d f F P

B e t w e e n  s c h o o l s  
t y p e s 3 3 0 . 8 1 6 5 . 4 2 3 5 . 6 .0 01

W i t h i n  a s c h o o l  
t y p e 2 9 3 6 . 5 4 . 6 632

T o t a l 3 2 6 7 . 4 634



TABLE 4 . 6
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SUMMARY OF ONE-WAY ANOVA FOR WHOLE NUMBER COMPREHENSION

TEST

SOURCE SS MS d f F P

B e t w e e n  s c h o o l  t y p e s 4 1 2 . 2 2 0 6 . 1 2 4 4 . 9  .0 01

W i t h i n  a s c h o o l  t y p e 2 8 9 8 . 5 4 . 6 632

T o t a l 3 3 1 0 . 7 634

TABLE 4 . 7

SUMMARY OF ONE-WAY ANOVA FOR HIDDEN FIGURES TEST

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ — ----- --------------------------------------------------------------------

SOURCE SS MS d f  F P

B e t w e e n  s c h o o l  t y p e s 4 2 . 6 2 1 . 3 2 5 . 9 9  .0 01

W i t h i n  a s c h o o l  j  c 
t y p e 2 2 4 6 . 3 3 . 5 5 632

T o t a l 2 2 8 8 .9 634
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TABLE 4.8
SUMMARY OF ONE-WAY ANOVA FOR FOARM BOARD TEST

SOURCE SS MS d f  F P

B e t w e e n  s c h o o l
t y p e s  2 5 5 . 4  1 2 7 . 7  2 1 9 . 6  .0 01

W i t h i n  a s c h o o l
t y p e  > 4 1 2 7 . 0  6 . 5  632

T o t a l  4 3 8 2 . 4  634

TABLE 4 . 9

SUMMARY OF ONE-WAY ANOVA FOR FIVE DOTS TEST

SOURCE SS MS d f  F P

B e t w e e n  s c h o o l  j
t y p e s  7 4 4 . 1  3 7 2 . 0  2 2 4 . 5  .0 01

W i t h i n  a s c h o o l
t y p e  9 5 8 0 . 4  1 5 . 2  632

T o t a l  1 0 3 2 4 . 5  634
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TABLE 4.10

SUMMARY OF ONE-WAY ANOVA FOR PROBLEM SOLVING TEST

SOURCE SS MS d f F P

B e t w e e n  s c h o o l  t y p e s 3 0 6 . 5 1 5 3 . 2 2 4 5 . 0 .0 01

W i t h i n  a s c h o o l  
t y p e 2 1 5 2 . 3 3 . 4 632

T o t a l  2 4 5 8 . 8  634

TABLE 4 . 1 1

SUMMARY OF ONE-WAY ANOVA FOR MATHEMATICAL A BI LIT Y -  TOTAL

SOURCE SS MS d f F P

B e t w e e n  s c h o o l  t y p e s 1 3 8 1 5 . 0 6 9 0 7 . 5 2 5 6 . 9  .0 01

W i t h i n  a s c h o o l  
t y p e 7 6 7 3 5 . 2 1 2 1 . 4 632

T o t a l 9 0 5 5 0 . 2 634
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TABLE 4.12

SUMMARY OF ONE-WAY ANOVA FOR MATHEMATICAL VOCABULARY TEST

SOURCE SS MS d f  F P

B e t w e e n  s c h o o l s t y p e s 2 0 7 . 5 1 0 3 . 7 2

W i t h i n  a s c h o o l t y p e 2 0 6 9 . 5 3 . 3 632

T o t a l 2 2 7 7 . 0 634

TABLE 4 . 1 3

SUMMARY OF ONE-WAY ANOVA FOR ENGLISH LANGUAGE PROFICIENCY 

TEST

SOURCE SS MS d f F P

B e t w e e n  s c h o o l  t y p e s 2 3 8 8 . 7 1 1 9 4 . 3 2 1 2 5 . 0 .0 01

W i t h i n  a s c h o o l  
t y p e 6 0 4 0 .8 9 . 6 632

T o t a l 8429 634
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The r e s u l t s  o f  One-Way ANOVA show t h a t  t h o  s c o r e d  o f  

t h o  p u p i l s  a t t e n d i n g  t h o  t h r o o  s c h o o l  t y p o s  d i f f e r e d  

s i g n i f i c a n t l y  a t  p ^ . 0 0 1 .  The d i f f e r e n c e s  woro c l e a r l y  

i n  f a v o u r  o f  t h e  p u p i l s  a t t e n d i n g  H ig h  C o s t  s c h o o l s .  T h i s  

was  by  j u d g i n g  from  t h e  f a c t  t h a t  on t h e  a v e r a g e  t h e  p u p i l s  

o f  Hig h C o s t  s c h o o l s  c o n s i s t e n t l y  s c o r e d  h i g h e r  mark s  i n  

M a t h e m a t i c a l  A c h i e v e m e n t  t e s t ,  M a t h e m a t i c a l  A b i l i t y  t e s t s ,  

M a t h e m a t i c a l  V o c a b u l a r y  t e s t  and E n g l i s h  L a n g u a g e  P r o ­

f i c i e n c y  t e s t  a s  compa red t o  t h e  p u p i l s  o f  Medium C o s t  

and Low C o s t  s c h o o l s .  T h i s  r e s u l t  l e d  t o  t h e  r e j e c t i o n  

o f  t h e  h y p o t h e s i s  o f  no  d i f f e r e n c e s  b e t w e e n  t h e  s c o r e s  

o f  p u p i l s  a t t e n d i n g  t h e  t h r e e  s c h o o l  t y p e s .  On f u r t h e r  

s c r u t i n y  o f  t h i s  f i n d i n g ,  t - t e s t  was a p p l i e d  t o  two s c h o o l  

t y p e s  a t  a t i m e .  The r e s u l t s  o f  t h i s  t e s t  p r e s e n t e d  i n  

t a b l e s  4 . 1 4 ,  4 . 1 5  and 4 . 1 6  show t h a t  b e t w e e n  p u p i l s  i n  

Hig h C o s t  and Medium C o s t  s c h o o l s ,  and b e t w e e n  p u p i l s  o f  

H ig h  C o s t  and Low C o s t  s c h o o l s ,  i n  a l l  t h e  t e s t s ,  t h e  

d i f f e r e n c e s  i n  t h e  s c o r e s  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  

a t  p ^ . 0 0 1 ,  i n  f a v o u r  o f  p u p u l s  i n  H ig h  C o s t  s c h o o l s .

T h i s  r e s u l t  j u s t i f i e d  t h e  f a c t  t h a t  a l l  t h o  

d i f f e r e n c e s  f o u n d  e a r l i e r  w e r e  i n  f a v o u r  o f  p u p i l s  i n  

Hig h C o s t  s c h o o l s .  H o w e v e r ,  b e t w e e n  p u p i l s  o f  Low C o s t  and 

Medium C o s t  s c h o o l s  s i g n i f i c a n t  d i f f e r e n c e s  w o r e  f o u n d  

o n l y  i n  some t e s t s .  T h e r e  w e r e  d i f f e r e n c e s  i n  C o m p u t a t i o n  

t o s t  ( p ^ . 0 0 1 )  and Whole Numbor C o m p r e h e n s i o n  t o s t  ( p ^ . 0 2 ) .
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B o t h  t h e s e  two t e s t s  w e r e  a p a r t  o f  M a t h e m a t i c a l  A b i l i t y  

t e s t s .  O t h e r  t e s t s  w e r e  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t s  

( p ^ . 0 0 1 )  and E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  ( p ^ . 0 0 1 )  . 

I n t e r e s t i n g  en ou gh  t h e  d i f f e r e n c e s  i n  M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t  s c o r e s  and i n  t h e  two M a t h e m a t i c a l  

A b i l i t y  t e s t  s c o r e s  w e r e  i n  f a v o u r  o f  p u p i l s  o f  Low C o s t  

s c h o o l s  w h i l e  f o r  E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  t h e  

d i f f e r e n c e s  w e r e  i n  f a v o u r  o f  p u p i l s  i n  Medium C o s t  s c h o o l s .  

T h i s  i m p l i e s  t h a t  p u p i l s  i n  Medium C o s t  s c h o o l s  had on t h e  

a v e r a g e  a h i g h e r  l e v e l  o f  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e  

o v e r  p u p i l s  f rom Low C o s t  s c h o o l s ,  w h i l e  p u p i l s  i n  Low C o s t  

s c h o o l s  w e r e  b e t t e r  i n  M a t h e m a t i c s .  T h i s  c o u l d  b e  e x p l a i n e d  

b y  c o n s i d e r i n g  t h e  f a c t  t h a t  p r o f i c i e n c y  i n  E n g l i s h  

L a n g u a g e  i s  n o t  a s  i m p o r t a n t  t o  M a t h e m a t i c a l  A c h i e v e m e n t  

as V o c a b u l a r y  o f  M a t h e m a t i c a l  t e r m s .  K n o w l e d g e  o f  

M a t h e m a t i c a l  t e r m i n o l o g y  h a s  b e e n  shown t o  i n f l u e n c e  

M a t h e m a t i c a l  p e r f o r m a n c e  ( A i k e n ,  1 9 7 1 ;  E s h i w a n i , 1 9 7 4 ) .

On t h e  o t h e r  hand s i n c e  Medium C o s t  s c h o o l s  w e r e  f o u n d  i n  t h e  

u r b a n  a r e a s . i t  i s  p o s s i b l e  t h a t  t h e  p u p i l s  a t t e n d i n g  t h e  

s c h o o l s  w e r e  more  u s e d  t o  c o m m u n i c a t i n g  i n  E n g l i s h  as  t h e y  

d i d  n o t  h a v e  a common m o t h e r  t o n g u e  and t h e r e f o r e  w e r e  

p r o f i c i e n t  i n  E n g l i s h  L a n g u a g e  u s e  a s  o p p o s e d  t o  p u p i l s  i n  

Low C o s t  s c h o o l s  who a r e  i n  t h e  r u r a l  a r e a s  and n o r m a l l y  

h a v e  a common m o t h e r  t o n g u e .
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MEAN DIFFERENCES IN TEST SCORES FOR LOW COST AND HIGH 

COST SCHOOLS.

' TABLE 4.14

TESTS MEAN SCORE 
FOR LOW 
COST

MEAN SCORES 
FOR HIGH 
COST

fc-TEST

M a t h e m a t i c a l  A c h i e v e ­
ment . 1 2 . 9 1 7 . 9 p^.OO l

A r i t h m e t i c  R o u s o n i n g 5 . 9 7 . 1 p^.OOI

C o m p u t a t i o n 1 2 . 6 1 3 . 9 P<.0()1

Whole Number Compre­
h e n s i o n 5 . 3 7 . 0 p < .0 0 1

H id de n F i g u r e s 3 . 1 3 . 6 p < .0 0 1

Foarm B o a r d 2 . 9 4 . 6 p<. 001

F i v e  D ot s 6 . 0 8 . 7 p < . 0 0 1

P r o b l e m  S o l v i n g 4 . 4 6 . 2 p<.  001

M a t h e m a t i c a l  A b i l i t y  
T o t a l 4 0 . 3 5 1 . 0 p < . 0 0 1

M a t h e m a t i c a l  V o c a ­
b u l a r y 4 . 6 6 . 0 p <.001

E n g l i s h  L a n g u a g e  
P r o f i c i e n c y 8 . 1 1 3 . 5 p < -0 0 1
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TABLE 4.15

MEAN DIFFERENCES IN TEST SCORES FOR MEDIUM AND HIGH COST SCHOOLS

TEST MEAN SCORE FOR 
MEDIUM COST

MEAN SCORE FOR 
HIGH COST

t - T E S T

M a t h e m a t i c a l  A c h i e v e ­
me nt .

1 1 . 3 1 7 . 9 p < .0 01

A r i t h m e t i c  R e a s o n i n g 5 . 5 7 . 1 p< .00 1

C o m p u t a t i o n 1 1 . 9 1 3 . 9 p < . o o :i

Whole Number Compr eh en­
s i o n 4 . 9 7 . 0 p< .00 1

H id de n F i g u r e s 3 . 0 3 . 6 p < .0 0 1

Foarm B o ar d 3 . 3 4 . 6 p<.  001

F i v e  D ot s 5 . 9 8 . 7 p < .0 0 1

P r o b l e m  S o l v i n g 4 . 5 6 . 2 p<.  001

M a t h e m a t i c a l  A b i l i t y  
T o t a l 3 8 . 8 5 1 . 0 p <. 001

M a t h e m a t i c a l
V o c a b u l a r y 4 . 5 6 . 0 p < .0 0 1

E n g l i s h  L a n g u a g e  
P r o f i c i e n c y 9 . 8 1 3 . 5 p ^ .0 0 1
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TABLE 4.16

MEAN DIFFERENCES IN TEST SCORES FOR LOW COST AND MEDIUM COST 

SCHOOLS

__

TEST« MEAN SCORE 
FOR LOW 
COST

MEAN SCORES 
FOR MEDIUM

t - T E S T
1

M a t h e m a t i c a l  A c h i e v e m e n t 1 2 . 9 1 1 . 3 p < .0 0 1

A r i t h m e t i c  R e a s o n i n g 5 . 9 5 . 5 ns

C o m p u t a t i o n 1 2 . 6 1 1 . 9 p^.OOl

Whole Number Compren-  
s i o n 5 . 3 4 . 9 p < .0 0 1

Hid den  F i g u r e s 3 . 1 3 . 0 ns

Foarm Bo ar d 2 . 9 3 . 3 ns

F i v e  D ot s 6 . 0 5 . 9 ns

P r o b l e m  S o l v i n g 4 . 4 4 . 5 ns

M a t h e m a t i c a l  A b i l i t y  
T o t a l 4 0 . 3 3 8 . 8 ns

M a t h e m a t i c a l
V o c a b u l a r y 4 . 6 4 . 5 ns  ,

E n g l i s h  L a n g u a g e  
P r o f i c i e n c y 8 . 1 9 . 8 p < . 0 0 1
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In  g e n e r a l  when t h e  s c o r e s  i n  M a t h e m a t i c a l  A b i l i t y  

t o s t s  w ore  summed up,  no s i g n i f i c a n t  d i f f e r e n c e  was fo u n d  

b e t w e e n  p u p i l s  i n  L o w - C o s t  and M e di u m -C os t  s c h o o l s .

No s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  i n  t h e  s c o r e s  on 

M a t h e m a t i c a l  V o c a b u l a r y  t e s t  as  w e l l .  S i g n i f i c a n t  d i f f e r e n c e s  

o n l y  o c c u r r e d  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  and 

E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  s c o r e s .

I t  i s  t h e r e f o r e  c l e a r  fro m  t h i s  a n a l y s i s  t h a t  t h e  

p e r f o r m a n c e  o f  p u p i l s  a t t e n d i n g  H ig h  C o s t  s c h o o l s  was 

b e t t e r  t h a n  t h a t  o f  p u p i l s  a t t e n d i n g  M ed i u m -C os t  and Low- 

C o s t  s c h o o l s  i n  t h e  a r e a s  t h e y  w e r e  t e s t e d  i n .  The s i t u a t i o n  

was  f o u n d  t o  be  s l i g h t l y  d i f f e r e n t  when p u p i l s  f ro m  Lo w-  

C o s t  and M e di u m -C os t  s c h o o l s  w e r e  c o m p a r e d .  W h i l e  i n  some 

a r e a s  no d i f f e r e n c e  was  r e g i s t e r e d  i n  o t h e r  a r e a s  t h e  p u p i l s '  

s c o r e s  w e r e  f o u n d  t o  d i f f e r .  I n  g e n e r a l  t h e  p u p i l s  i n  

Hig h C o s t  s c h o o l s  c a n  b e  v i e w e d  t o  h a v e  d e v e l o p e d  t h e i r  

a b i l i t i e s  i n  m a t h e m a t i c s  t o  a h i g h  l e v e l  and t h e r e f o r e  had 

a h i g h e r  p o t e n t i a l  i n  m a t h e m a t i c s .  T h e i r  l e v e l  o f  p r o ­

f i c i e n c y  i n  E n g l i s h  L a n g u a g e  and k n o w l e d g e  o^« M a t h e m a t i c a l  

t e r m s  w e r e  a l s o  h i g h e r  a s  co m p a re d t o  t h e  o t h e r  p u p i l s ,  

and as  a r e s u l t  t h e y  a c h i e v e d  h i g h e r  i n  m a t h e m a t i c s .

On t h e  o t h e r  hand i t  m us t  be  made c l e a r  t h a t  p u p i l s  a t t e n d i n g  

H ig h —C o s t  s c h o o l s  w e r e  from homes w h e r e  p a r e n t s  w e r e  

e d u c a t e d  and w e r e  p r o f e s s i o n a l s .  So t h o  c h i l d r e n  grow up 

i n  v e r y  s t i m u l a t i n g  e n v i r o n m e n t s ,  w h i c h  i s  n o t  t h e  c a s e  f o r



p u p i l s  a t t e n d i n g  L o w - C o s t  and M ed iu m- C os t  s c h o o l s .  At 

t h e  same t i m e  i t  SKowUbo u n d e r s t o o d  t h a t  a b i l i t y  t e s t s  

a r e  v e r y  d i f f i c u l t  t o  c o n s t r u c t  s u c h  t h a t  t h e  o n e s  u s e d  

h e r e  t h o u g h  c o n s t r u c t e d  by  p r o f e s s i o n a l s  c o u l d  n o t  t a p  

f u l l y  a p u p i l ' s  a b i l i t y  i n  m a t h e m a t i c s .  I t  i s  p o s s i b l e  t h e r e -  

f o r C t h a t  t h e  a b i l i t y  t e s t s  t o  some d e g r e e  a c t e d  a s  a c h i e v e m e n t  

t e s t ,  t h u s  a b i l i t y  t e s t s  c o u l d  b e  v i e w e d  a s  i n f l u e n c e d  b y  t h e  

e n v i r o n m e n t a l  f a c t o r s .

The r e s u l t s  a l s o  showed t h a t  t h e  p u p i l s  i n  Low C o s t  

and Medium C o s t  s c h o o l s  had e q u i v a l e n t  a b i l i t y  i n  M a t h e m a t i c s  

and k n o w l e d g e  o-£ M a t h e m a t i c a l  t e r m s ,  a l t h o u g h  p u p i l s  i n  Medium- 

C o s t  s c h o o l s  w e r e  b e t t e r  t h a n  t h o s e  i n  L o w - C o s t  s c h o o l s  i n  

p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e .  P u p i l s  i n  Low C o s t  s c h o o l s  

p e r f o r m e d  b e t t e r  t h a n  p u p i l s  i n  M e d i u m -C os t  s c h o o l s  i n  

M a t h e m a t i c s .  An i m p o r t a n t  p o i n t  t o  n o t e  h e r e  i s  how t h e  

p u p i l s  g e t  t o  t h e s e  t y p e s  o f  s c h o o l s .  As M e d i u m -C o s t  and H i g h -  

C o s t  s c h o o l s  a r e  f o u n d  i n  t h e  u r b a n  a r e a s ,  i t  i s  p o s s i b l e  

t h a t  t h r o u g h  t h e  W ur s e ry  S c h o o l s  t h e  f i r s t  s e l e c t i o n  o f  t h e  

t o p  p u p i l s  a r e  t a k e n  b y  t h e  H ig h  C o s t  s c h o o l s  and t h e  r e s t  f i n d  

t h e i r  ways  i n  t h e  Medium C o s t  s c h o o l s .  In  t h e  r u r a l  a r e a s  s i n c e  

i t  i s  o n l y  L o w - C o s t  s c h o o l s  t h a t  a r e  a r o u n d ,  b a s i c a l l y  a l l  

p u p i l s  go t o  t h a t  t y p e  o f  s c h o o l s .  I t  t h e r e f o r e  s e em s a s  i f  

i n  t h e  u r b a n  a r e a s  H i g h - C o s t  s c h o o l s  h a v e  t h e  t o p  e c h e l o n  o f  

t a l e n t  o f  p u p i l s ,  w h i l e  M ed i u m -C os t  s c h o o l s  h a v e  t h e  l o w e r

t a l e n t  o f  p u p i l s .
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I n  t h e  L o w - C o s t  s c h o o l s  p u p i l s  o f  a l l  l e v e l s  o f  t a l e n t

a r e  f o u n d ,  and t h o  o n l y  p r o b l e m  i s  w i t h  t h o  d e v e l o p m e n t  o f

t h e s e  t a l e n t s .  T h e r e f o r e  i n  a c a s e  w h e r e  p u p i l s  a t t e n d i n g

L o w - C o s t  and M e di u m -C os t  s c h o o l s  a r e  compa red i n  v e r y  s t r i c t

t e r m s ,  p u p i l s  o f  L o w - C o s t  s c h o o l s  a r e  m ost  l i k e l y  t o  be  f o u n d

s m a r t e r .  T h i s  c o u l d  e x p l a i n  why p u p i l s  i n  M e d i u m -C os t  s c h o o l s
•

had a h i g h e r  l e v e l  o f  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e  t h a n  

p u p i l s  o f  L o w - C o s t  s c h o o l s ,  when p u p i l s  o f  L o w - C o s t  s c h o o l s  

t u r n o d  o u t  b e t t o r  t h a n  p u p i l s  o f  Medium C o s t  s c h o o l s  i n  M a t h e ­

m a t i c a l  A c h i e v e m e n t .  T h i s  was l i k e l y  b e c a u s e  p u p i l s  i n  Medium 

C o s t  s c h o o l s  b o t h  o u t s i d e  and w i t h i n  t h e  s c h o o l  c o m m u n ic a te  

more i n  E n g l i s h  a s  co m p a re d t o  p u p i l s  i n  L o w - C o s t  s c h o o l s .

R e l a t i o n s h i p  b e t w e e n  s e x  o f  p u p i l  and t e s t  p e r f o r m a n c e .

The q u e s t i o n  t o  be  a n s w e r e d  h e r e  i s  "Do m a l e  and f e m a l e  

p u p i l s  d i f f e r  i n  t h e i r  s c o r e s  on t h e  t e s t ? "  B e lo w  i s  t h e  

s t a t e m e n t  o f  n u l l  h y p o t h e s i s  b a s e d  on t h e  q u e s t i o n .

N u l l  H y p o t h e s i s  I I I

T h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  

s c o r e s  o f  m a l e  and f e m a l e  p u p i l s  i n

( i )  M a t h e m a t i c a l  A c h i e v e m e n t  T e s t
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( i i ) A r i t h m e t i c  R e a s o n i n g

( i i i ) C o m p u t a t i o n  T e s t

( i v ) Whole Number C o m p r e h e n s i o n  T e s t

( v ) H id de n F i g u r e s  T e s t

( v i ) Foarm B o a r d  T e s t

( v i i ) F i v e  D o ts  T e s t

( v i i i ) P r o b l e m  S o l v i n g  T e s t

( i x ) M a t h e m a t i c a l  A b i l i t y  T o t a l

( x ) M a t h e m a t i c a l  V o c a b u l a r y  T e s t

( x i ) E n g l i s h  L a n g u a g e  P r o f i c i e n c y  T e s t

T a b l e  4 . 1 7 p r e s e n t s  r e s u l t s  o f  t - t e s t  t o  p r o v e  t h e

h y p o t h e s i s .
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MEAN DIFFERENCES ON MATHEMATICAL ACHIEVEMENT TEST,  

MATHEMATICAL ABILITY TESTS,  MATHEMATICAL VOCABULARY 

TEST AND ENGLISH LANGUAGE PROFICIENCY TEST FOR MALE AND 

PE MALE PUPILS

TABLE 4.17

TESTS MALES 
(N = 362)

FEMALES 
(N = 2 7 2 )

"t - TEST

MEAN S . D MEAN S.D. T VALUI P.

M a t h e m a t i c a l  A c h i e v e ­
ment 1 4 . 7 5 . 9 1 1 . 4 5 . 7 7.  10 .0 01

A r i t h m e t i c  j R e a s o n in g 6 . 3 2 . 2 5 . 6 2 . 2 3 . 8 9 . 0 0 1

C o m p u t a t i o n 1 2 . 9 2 . 0 1 2 . 1 2 . 5 4 . 8 6 .0 01

Whole Number Com­
p r e h e n s i o n 5 . 9 2 . 2 4 . 9 2 . 3 5 . 6 0 .001

Hid den  F i g u r e s 3 . 3 2 . 0 3 . 0 1 . 7 2 . 0 3 .05

Foarm B o a r d 3 . 9 2 . 7 2 . 8 2 . 5 4 . 9 0 .001

F i  ve  Dots 7 . 0 4 . 2 5 . 9 3 . 8 3 . 3 2 .0 01

P r o b l e m  S o l v i n g 5 . 1 1 . 9 4 . 4 2 . 0 4 . 4 0 . 0 0 1

M a t h e m a t i c a l  A b i l i t y  
T o t a l 4 4 . 3 1 1 . 2 3 8 . 6 1 2 . 1 6 . 1 1 . 0 0 1

M a t h e m a t i c a l
V o c a b u l a r y 5 . 1 1 . 9 4 . 5 1 . 8 3 . 4 6 . 0 0 1

E n g l i s h  L an gu a ge  
P r o f i c i e n c y 1 0 . 1 3 . 7 9 . 7 3 . 6 1 . 3 3 ns

T h e o r e t i c a l  v a l u e  c o n s i d e r e d  f o r  t  = 1 . 5 6 ,  t  v a l u e s  g r e a t e r  t h a n  t h i n

s i g n i f i c a n t  a t  l e v e l s  p < . 0 5 .
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The r e s u l t s o f  t h e ^ ' t e s t  f o r  mean s c o r e  d i f f e r e n c e s  
X

In  t h e  t e s t a  f o r  m al e  and f e m a l e  p u p i l s  I n d i c a t e  s i g n i f i c a n t  

d i f f e r e n c e s  a t  p < . 0 0 1  e x c e p t  i n  t h e  t e s t  o f  E n g l i s h  

L a n g u a g e  P r o f i c i e n c y .  A l l  t h e  d i f f e r e n c e s  w e r e  i n  f a v o u r  

o f  t h e  mal e  p u p i l s .  The m a l e  p u p i l s  c o n s i s t e n t l y  s c o r e d  

h i g h e r  marks  i n  a l l  t h e  M a t h e m a t i c a l  A b i l i t y  t e s t s ,  M a th e ­

m a t i c a l  A c h i e v e m e n t  t e s t  and M a t h e m a t i c a l  V o c a b u l a r y  t e s t .

T h ® s e r e s u l t i  s u g g e s t  t h a t  m a l e  p u p i l s  w e r e  b e t t e r  t h a n  t h e  

f e m a l e  p u p i l s  i n  m a t h e m a t i c s .

The f i n d i n g  t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  

b e t w e e n  m a l e  and f e m a l e  p u p i l s  i n  t h e  t e s t  on p r o f i c i e n c y  

i n  E n g l i s h  L a n g u a g e  s u g g e s t s  t h a t  s e x  o f  p u p i l  d i d  n o t  

i n f l u e n c e  t h e i r  l e v e l  o f  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e .

A l l  t h e  p u p i l s  m a l e  o r  f e m a l e  had an e q u a l  c h a n c e  o f  

s c o r i n g  h i g h  marks  i n  t h i s  t e s t .  On t h e  a v e r a g e  t h e  m a l e  

and f e m a l e  p u p i l s  had s i m i l a r  l e v e l  o f  p r o f i c i e n c y  i n

E n g l i s h  L a n g u a g e .
«

A l t h o u g h  s i g n i f i c a n t  c o r r e l a t i o n s  w e r e  f o u n d  b e t w e e n  

M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  and E n g l i s h  L a n g u a g e  P r o f i c i e n c y  

t e s t  ( S e e  p a g e g j ^ t h l s  d i d  n o t  h e l p  much when i t  came t o  e x p l a i n ­

i n g  s e x  d i f f e r e n c e s  f o u n d  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  

s c o r e s ,  M a t h e m a t i c a l  A b i l i t y  t e s t s  s c o r e s  and M a t h e m a t i c a l  

V o c a b u l a r y  t e s t  s c o r e s .
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T h i s  was m a i n l y  s o  b o c a u s o  b o t h  m a l e s  and f e m a l e s  w e r e  

fo u n d  t o  be e q u i v a l e n t  i n  t h e i r  l e v e l  o f  E n g l i s h  L a n g u a g e  

P r o f i c i e n c y .  In a way l e v e l  o f  p r o f i c i e n c y  i n  E n g l i s h  

L a n g u a g e  i s  n o t  a s i g n i f i c a n t  f a c t o r  i n  M a t h e m a t i c a l  

P e r f o r m a n c e .  A c t u a l l y  i f  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e  

was s i g n i f i c a n t  t o  M a t h e m a t i c a l  P e r f o r m a n c e  t h e n  t h e  m a l e  

p u p i l s  w o u l d  s t i l l  p e r f o r m  b e t t e r  i n  i t  a s  t h e y  d i d  i n  

M a t h e m a t i c a l  P e r f o r m a n c e .  H o w e v e r ,  t h e  f a c t  t h a t  t h e  M a t h e m a t i c a l  

V o c a b u l a r y  o f  g i r l s  was l o w e r  t h a n  t h a t  o f  b o y s  c o n f i r m s  t h e  

i m p o r t a n c e  o f  M a t h e m a t i c a l  V o c a b u l a r y  t o  M a t h e m a t i c a l  P e r f o r m a n c e .  

T h i s  i m p l i e s  t h a t  p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e  d i d  n o t  h a v e  a 

s i g n i f i c a n t  i n f l u e n c e  on M a t h e m a t i c a l  P e r f o r m a n c e .

. 3 . 4  F a c t o r s  r e s p o n s i b l e  f o r  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t .

The p r o p o s i t i o n  h e r e  s o u g h t  t o  e s t a b l i s h  w h i c h  f a c t o r s  

a r e  r e s p o n s i b l e  f o r  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t  

t e s t  s c o r e s .

N u l l  H y p o t h e s i s  IV

The v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  

w i l l  n o t  be  f u l l y  a c c o u n t e d  f o r  b y  t h e  V a r i a b l e s ,  M a t h e m a t i c a l  

A b i l i t y ,  M a t h e m a t i c a l  V o c a b u l a r y ,  E n g l i s h  L a n g u a g e  P r o f i c i e n c y ,  

T y p e  o f  S c h o o l ,  S e x  o f  P u p i l ,  A g e ,  C l a s s  R e p e t i t i o n ,  A f t e r - S c h o o l  

C o a c h i n g  i n  M a t h e m a t i c s ,  and A f t e r - S c h o o l  C o a c h i n g  i n  E n g l i s h ,

t a k e n  s i n g l y  o r  t a k e n  a l l  o f  them t o g e t h e r .
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The s t a t i s t i c a l  p r o c e d u r e  u s e d  i n  t e s t i n g  t h i s

h y p o t h e s i s  was t h e  s t o p - w i s e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s .

T h i s  method i d e n t i f i e d  w h i c h  f a c t o r  or- f a c t o r s  w e r e  i m p o r t a n t

t o  M a t h e m a t i c a l  A c h i e v e m e n t .  The f a c t o r s  f o u n d  t o  b e  r e p o n s i b l o

f o r  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  w oul d

be t h e  b e s t  p r e d i c t o r s  o f  M a t h e m a t i c a l  A c h i e v e m e n t .  T a b l e  4 . 1 8  i s

a summary o f  t h e  s t e p - w i s e  M u l t i p l e  R e g r e s s i o n  A n a l y s i s .  The

t a b l e  p r e s e n t s  t h e  r e s u l t s  i n  o r d e r  o f  t h e  f a c t o r s  e n t e r e d  i n

o
t h e  r e g r e s s i o n  e q u a t i o n .  The M u l t i p l e  R and R g i v e  th o  

p r o p o r t i o n  o f  v a r i a n c e  a c c o u n t e d  f o r  by  t h o  f a c t o r  i n  q u e s t  i o n  

o r  a J o i n t  e f f e c t  o f  two o r  more f a c t o r s  i n  t h e  o r d e r  t h e y  uro
i

e n t e r e d  i n  t h e  r e g r e s s i o n  e q u a t i o n .
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SUMMARY OF STEP-WISE MULTIPLE REGRESSION ANALYSIS 

ON MATHEMATICAL ACHIEVEMENT TEST.

TABLE 4.18

FACTORS IN THE ORDER 
ENTERED

MULTIPLE R R2 BETA

Whole Number Compre­
h e n s i o n  T e s t .6 2 8 8 3 . 3 9 5 4 3 . 2 0 7 6 7

C o m p u t a t i o n  T e s t . 7 0 3 5 0 . 4 9 4 9 1 . 2 1 1 6 8

M a t h e m a t i c a l  V o c a b u ­
l a r y  T e s t . 7 3 8 7 7 . 5 4 5 7 8 . 1 6 8 6 1

Foarm B o a r d  T e s t . 7 5 7 8 0 . 5 7 4 2 6 . 1 1 9 2 1

A r i t h m e t i c  R e a s o n i n g  
T e s t . 7 6 7 6 0 . 5 8 9 2 1 . 099 63

S e x  o f  P u p i l . 7 7 2 3 8 . 5 9 6 5 7 08494

E n g l i s h  L a n g u a g e  
P r o f i c i e n c y  T e s t . 7 7 7 9 5 . 60 52 0 .09362

C o a c h i n g  i n  E n g l i s h . 7 8 1 2 7 . 6 1 0 3 8 .08000

F i v e  Dots  T e s t .7 83 89 . 6 1 4 4 9 . 0 7 6 4 7

P r o b l e m  S o l v i n g  T e s t . 7 8 5 8 8 . 6 1 7 6 1 . 07 38 9

H id de n F i g u r e s . 7 8 6 1 3 .61 80 0 _ . 0 2 0 6 4
\r\

C o a c h i n g  Maths 
A

. 7 8 6 3 3 . 6 1 8 3 2 _ . 0 1 6 9 0

Type o f  S c h o o l .7 8 6 4 6 . 6 1 8 5 2 - . 0 2 3 1 9

P u p i l ' s  Age . 7 8 6 6 1 . 6 1 8 7 6 . 020 44

I f  R e p e a t e r . 7 8 6 6  4 .6 1 8 8 0 . 0 0 7 4 5
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R e s u l t s  o f  s t e p - w i s e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  

i n d i c a t e  t h a t  a l l  t h e  f a c t o r s  c o n s i d e r e d  t o g e t h e r  a c c o u n t e d  

f o r  6 1 . 9  p e r c e n t  o f  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t  s c o r e s .  The f i r s t  i m p o r t a n t  s i n g l e  f a c t o r  

was Whole Number C o m p r e h e n s io n  t e s t  ( 3 9 . 5 % ) .  S u b s e q u e n t l y  

t h e  n e x t  s i g n i f i c a n t  f a c t o r s  a c t i n g  j o i n t l y  i n  o r d e r  o f  

p r o c e e d i n g  f a c t o r s  w e r e  C o m p u t a t i o n  t e s t ,  M a t h e m a t i c a l  

V o c a b u l a r y  t e s t ,  Foarm B o a r d  t e s t ,  A r i t h m e t i c  R e a s o n i n g  

t e s t ,  S e x  o f  p u p i l ,  E n g l i s h  L a n g u a g e  P r o f i c i e n c y  t e s t  and 

A f t e r - S c h o o l  C o a c h i n g  i n  E n g l i s h .  A l l  t h e s e  e i g h t  f a c t o r s  

w or e  f o u n d  t o g e t h e r  t o  a c c o u n t  f o r  6 1  p e r c e n t  o f  th e  

v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e m e n t .  The r e m a i n i n g  

f a c t o r s  i n c l u d i n g  F i v e  Do ts  t e s t ,  P r o b l e m  S o l v i n g  t e s t ,  

Hid den  F i g u r e s  t e s t ,  A f t e r - S c h o o l  C o a c h i n g  i n  M a t h e m a t i c s ,  

P u p i l ' s  Age and C l a s s  R e p e t i t i o n  d i d  n o t  a p p e a r  t o  h a v e  

any s i g n i f i c a n t  c o n t r i b u t i o n  t o  p e r f o r m a n c e  i n  M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t .  W h i l e  t h i s  W a s s o ^ i t  s h o u l d  b e  n o t e d  t h a t  

a b o u t  38 p e r c e n t  o f  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  A c h i e v e ­

ment t e s t  was s t i l l  u n a c c o u n t e d  f o r .

. 3 . 5  Summary o f  F i n d i n g s

By way o f  summary t h e  a n a l y s i s  c a r r i e d  o u t  h e r e

r e v e a l e d  t h e  f o l l o w i n g  r e s u l t s :
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M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  w e r e  

f o u n d  t o  c o r r e l a t e  s i g n i f i c a n t l y  w i t h  M a t h e m a t i c a l  

A b i l i t y  t e s t  s c o r e s ,  M a t h e m a t i c a l  V o c a b u l a r y  

t e s t  s c o r e s  and E n g l i s h  L a n g u a g e  P r o f i c i e n c y  

t e s t  s c o r e s .

C o n c e r n i n g  t h e  c o m p a r i s i o n  o f  p u p i l s  a t t e n d i n g  

t h e  d i f f e r e n t  s c h o o l  t y p e s  o n e - w a y  ANOVA 

r e s u l t s  i n d i c a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  i n  p e r f o r m a n c e  b e t w e e n  t h e s e  p u p i l s ,  w i t h  

t h e  d i f f e r e n c e s  b o i n g  i n  f a v o u r  o f  p u p i l s  i n  

H i g h - C o s t  s c h o o l s .  An i m p o r t a n t  p o i n t  t o  m e n t i o n  

h e r e  i s  t h a t  p u p i l s  a t t e n d i n g  L o w - C o s t  and 

M e d i u m -C o s t  s c h o o l s  w e r e  f o u n d  t o  d i f f e r  s i g n i f i c a n t l y  

o n l y  i n  some t e s t s  b u t  n o t  i n  o t h e r s .

When Ma le  and F e m a l e  p u p i l s  w e r e  co m p a re d In  t h e i r  

p e r f o r m a n c e  i n  t h e  t e s t s  by u s e  o f  t - t o s t s ,  

s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  r e v e a l e d  

i n  a l l  t h e  t e s t s  e x c e p t  f o r  a t e s t  on E n g l i s h  

L a n g u a g e  P r o f i c i e n c y .  T h i s  r e s u l t  sh ow e d t h a t  on t h e  

a v e r a g e  Ma le  and F e m a l e  p u p i l s  h a v e  t h e  same l o v o l  o f

p r o f i c i e n c y  i n  E n g l i s h  L a n g u a g e .
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4.  F i n a l l y  I t  was fo u n d  t h a t  6 1 . 9 %  o f  t h e  v a r i a t i o n

i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  i c o m w a s  e x p l a i n ­

a b l e  by  a l l  t h e  f a c t o r s  c o n s i d e r e d  i n  t h e  s t u d y .

Out  o f  t h e s e  f a c t o r s  some had s i g n i f i c a n t  l o a d i n g  

i n  M a t h e m a t i c a l  A c h i e v e m e n t  t e s t  s c o r e s  t h a n  o t h e r s .  

E f f e c t i v e l y  61% o f  t h e  v a r i a t i o n  was a c c o u n t e d  f o r  by  

t h e  f i r s t  e i g h t  f a c t o r s  i n  t a b l e  4 . 1 8 .  C l e a r l y  i n  

t h i s  s t u d y  38% o f  t h e  v a r i a t i o n  i n  M a t h e m a t i c a l  

A c h i e v e m e n t  t e s t  s c o r e s  w e r e  a s  y e t  u n a c c o u n t e d  

f o r .

4 . 4  D i s c u s s i o n

The s t a t i s t i c a l  t e c h n i q u e s  u s e d  i n  t h e  a n a l y s i s  o f  

d a t a  w e r e  v e r y  u s e f u l  i n  p r o v i n g  t h e  h y p o t h e s i s  and h e n c e  t h e  

f i n d i n g s .  The main f o c u s  f o r  t h i s  s t u d y  was  on p u p i l ' s  

M a t h e m a t i c a l  A c h i e v e m e n t .  I t  w o u l d  be  r e a s o n a b l e  t o  e x p e c t  t h a t  

w hat  a p u p i l  a c h i e v e s  i n  M a t h e m a t i c s  a f t e r  a g i v e n  p e r i o d  o f  

i n s t r u c t i o n  w o u l d  d e p e n d  on a number  o f  c o g n i t i v e  and e n v i r o n ­

m e n t a l  f a c t o r s .  In  t h i s  c o n t e x t ,  t h e  s c h o o l  i n f l u e n c e s  on p u p i l  

M a t h e m a t i c a l  A c h i e v e m e n t  we^e i n v e s t i g a t e d  i n  an a t t e m p t  t o  

I d e n t i f y  a r e a s  w h e r e  p u p i l s  a t t e n d i n g  d i f f e r e n t  t y p e s  o f  s c h o o l s

w o u l d  d i f f e r  o r  b e  s i m i l a r .
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• S t u d i e s  i n  M a t h e m a t i c a l  A b i l i t y  h a v e  r e v e a l e d  t h a t  M at he ­

m a t i c a l  A b i l i t y  i s  composed o f  s i n g l e  f a c t o r s  w h i c h  t o g e t h e r

tt\C.
i n  c e r t a i n  amounts r e s i d e  i n  Human b r a i n  ( W e r d e l i n ,  1 9 5 8 ) .  I t

»\

w o u l d  t h e r e f o r e  be  r e a s o n a b l e  t o  e x p e c t  a v e r y  c l o s e  l i n k  

b e t w e e n  p u p i l  M a t h e m a t i c a l  A c h i e v e m e n t  and P u p i l  M a t h e m a t i c a l  

A b i l i t y  ( A i k e n ,  1 9 7 3 ) .  Wick  ( 1 9 6 5 )  a t t e m p t e d  t o  e s t a b l i s h  t h e  

t h e  r e l a t i o n s h i p  b e t w e e n  t h e  f a c t o r e d  t e s t s  o f  M a t h e m a t i c a l  A b i l i t y  

and M a t h e m a t i c a l  P e r f o r m a n c e .  H i s  r e s u l t s  i n d i c a t e d  v e r y  lo w  

c o r r e l a t i o n s  s h o w i n g  t h a t  t h e r e  was no c o r r e l a t i o n  b e tw oo n  

A b i l i t y  and M a t h e m a t i c a l  A c h i e v e m e n t .  The f i n d i n g s  o f  t h i s  s t u d y  

d e m o n s t r a t e d  t h a t  t h e  r e l a t i o n s h i p  b e t w e e n  p u p i l  M a t h e m a t i c a l  

A b i l i t y  and P u p i l  M a t h e m a t i c a l  A c h i e v e m e n t  was  s i g n i f i c a n t .  A b i l i t y  

i s  a p o t e n t i a l  and t h e r e f o r e  t h i s  s t r o n g  r e l a t i o n s h i p  b e t w e e n  

p u p i l  A b i l i t y  and A c h i e v e m e n t  i n  M a t h e m a t i c s  c l e a r l y  shows t h a t  

t h e  p u p i l s  d i d  a c h i e v e  t o  t h e i r  p o t e n t i a l  i n  M a t h e m a t i c s .  I t  d i d  

n o t  m a t t e r  w h i c h  t y p e  o f  s c h o o l  a p u p i l  w e n t  t o ,  o r  w h e t h e r  a 

p u p i l  was m a l e  o r  f e m a l e ,  w hat  he  o r  s h e  a c h i e v e d  i n  m a t h e m a t i c s  

was  a r e f l e c t i o n  o f  h i s / h e r  p o t e n t i a l  i n  M a t h e m a t i c s .  As a l l  

p u p i l s  w e r e  n o t  e x p e c t e d  t o  s c o r e  t h e  same ,  any  d i f f e r e n c e s  among 

t h e  p u p i l s  w o u l d  be  a t t r i b u t e d  t o  i n d i v i d u a l  d i f f e r e n c e s .  T h i s  

i s  b a s e d  on t h e  a s s u m p t i o n  t h a t  a p o t e n t i a l  i n  M a t h e m a t i c s  i s

n o r m a l l y  d i s t r i b u t e d  among t h e  p u p i l s .
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When dealing with Mathematical Achievement of pupils the 

of the terms specific to Mathematics, that Is Mathematical 

Vocabulary, need to be considered. Likewise in a situation where 

the medium of instruction is a second language to the pupils and 

in most cases to the teachers as well, the effects of proficiency 

in English Language on pupil Mathematical Achievement must be 

looked into. The results of the relationship between pupil Mathema 

tical Achievement and Mathematical Vocabulary were in all cases 

found to be significant. Similar result was found for the relatLon 

ship between Mathematical Achievement and Proficiency in English 

Language. These findings show that sound knowledge in Mathematical 

terms is Important in aiding the understanding of the subject 

and therefore little knowledge of these terms could possibly 

contribute to poor performance in Mathematical Achievement 

tests. Along the same lines the degree of proficiency in the 

language used for instruction appears important. Although signi­
ficant correlations were found between Mathematical Achievement 

tests and English Language Proficiency test, it was also found 

that vocabulary in mathematical terms was more important to 

Mathematical Performance. Competence in the language here should 

be biased to Mathematics since mathematics is composed of special 
terminology. Nevertheless the importance of the proficiency in 

English Language cannot be underestimated. The strong relation­
ship between Mathematical Achievement tests scores
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and English Language Proficiency test score found in 

this study confirms the importance. For pupils in Primary 

Schools who learn the English Language and are taught other 

subjects through English medium, it would be important to 

have a sound understanding of the English Language if they 

have to achieve well in the other subjects. It is possible ' 

that a low competence in English Language could handicap 

the level of performance and the amount of work one could do 

in a given subject. At the same time a high level of 

competency in English Language would serve as an advantage 

and an aid in understanding whatever is required in the course, 

given that the pupil is of average intelligence. The 

importance of Language to learning was realized when Vygotsky 

(1962) found that Language was important in concept formation. 
On Mathematics Aiken (1972) found that apart from being a 

Language on its own there was a close relationship between 

Mathematics and Language used in instruction. Hence the 

evidence revealed from the findings of this study points out 

that pupils who had relatively high scores on Mathematical 
Vocabulary test and English Language Proficiency test tended 
to have high scores on Mathematical Achievement test.

However,Mathematical Vocabulary appeared more important 

than English Language Proficiency.
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Although significant correlations were registered 

between Mathematical Achievement and Mathematical Ability; 

Mathematical Achievement and Mathematical Vocabulary; 

Mathematical Achievement and English Language Proficiency 

over all the pupils, this finding did not provide enough 

information on how the school types, Low-Cost, Medium-Cost, 

and High-Cost schools compared and how the male and female 

pupils compared in terms of the magnitude of the test 

scores. An Important objective in this study was to 

establish whether attending a given type of school would have
e«

an Influence on the pupils1 performance in Mathematics.

i ii

The study considered the three types of schools and 
carried out tests to establish if the pupils attending the 

three school types differed significantly in their performance 
in the tests. The results showed that the scores on all the 

tests, differed significantly among pupils attending the 

three types of school. Pupils in High-Cost schools had the 
highest scores compared to pupils in Medium-Cost and Low- 
Cost schools. But the scores of pupils in Low-Cost and 

Medium-Cost schools when compared only differed significantly 
in some tests. The direct implication here was that pupils 

attending High-Cost schools were better than the other pupils 

in Low-Cost and Medium-Cost schools. This fact though 

generally observed in the past examination results it has never
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been e s t a b l i s h e d  and as t o  which a r e a s  th e  d i f f e r e n c e s  

o ccu r has n ev er  been e s t a b l i s h e d  as w e l l .  So m ers et  ( 1 9 7 4 )  

found t h a t  p u p i l s  In  High-Cost  s c h o o l s  te n d ed  t o  a c h i e v e  

i-ujU*'* th an p u p i l s  In Low-Cost s c h o o l s  p a r t i c u l a r l y  i n  Maths- 

m a t i c s .  His e x p l a n a t i o n  t o  t h i s  r e s u l t e d  from an i tem
»V

analysis of C.P.E. 1971 Mathematics Paper where he found 

that most of the questions in the paper tended to favour 

pupils from High-Cost schools. Similarly summary of 
examination results compiled every year by the Examination 

Council consistently show high average scores in Mathematics 

from High-Cost schools. It should be noted that the terms 

Low-Cost, Medium-Cost and High-Cost schools do not necessarily

refer to cost incurred by parents but more on cost of
• ofacilities in the school. The area which has not been 

investigated by the researchers in this field is the one 
concerned with identifying the cause of the differences, and

whether the pupil performanceswere true reflection of pupils'
. < 1

ability.

The finding of statistically significant differences 

in scores of pupils from Low-Cost, Medium-Cost and High- 
Cost schools particularly in all the seven Mathematical 

Ability tests was striking. On the average pupils from 
High-Cost schools had higher scores. It would be expected 

that pupil potential in Mathematics would remain relatively

t U
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constant over the whole range of school types, but the 

results indicated that pupils attending High-Cost schools 

had their Mathematical Ability more developed than the others. 

This result contradicts the view held by many researchers in 

this field that ability is an innate potential which develops 

naturally with time but has a ceiling which varied from 

one individual to another.

This fact presumes that

1. Mathematical Ability is normally distributed .

2. After seven years of schooling the level of 

development of ability in the three school 
types may reach the same point.

However, this is not so in this study. Although the subjects 

of this study were from a random sample of schools, : '
i

the differences among the pupils occurred because;

1. The school environments did not provide the
♦

learning conditions to enable development of 
ability to full potential for some pupils.
Given the fact that the schools differed in 
the quality ofi staff, school equipment, .class 

amenities, teacher-pupil ratio, conditions of 
'admission,:, age at enrolment, seating arrange-
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ment, etc.

Some pupils were pre-selected from nursery 
schools for the best schools.

Though the pupils attending these schools could have 

natural similarity in their abilities the environment through 

which they operate was bound to have an influence. Regarding 

Mathematical Ability of school children, Krutetskli (1076) 
and Werllelln (1958) observed that the development of 

Mathematical Ability was influenced by classroom instruction, 

Mathematical games and out of class experiences involving 

mathematically related tasks. An interpretation of this 

view would imply that pupil potential in Mathematics would 
only be realized fully if the conditions within school 

environment are favourable, otherwise this potential will 

remain dormant. Thus pupils who attended schools which did 

not have all the necessary requirements lacked some of the 

experiences which would help them develop their Mathematical 

Ability and therefore they underachieved. In actual fact 
this latent ability would remain dormant completely until a 

favourable atmosphere avails itself. Wamanl (1980) had 

similar findings although his subjects were of standard 3 - 5
level.
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The results indicating that pupils from High-Cost 

schools on the average performed better than pupils in Low- 

Cost and Medium-Cost schools in all the tests deserve some 
scrutiny. An explanation of these differences would call for 

a critical analysis of the quality of the schools, 

the learning environment, pupils home background (Socio­

economic status). Facts from studies on intelligence indicate 

that the intelligence quotient (IQ) is normally distributed 

among people. This would imply that if admission into these 

three school types is not based on a test of mental ability 
then no significant differences would be expected among 

the scores of pupils. The resultsof this study have.revealed 

significant differences in the scores of pupils in these 

categories of schools. A similar result was found by 

Wamani (1080) who observed that some schools in Nyeri 
Dlstlrct consistently out scored others .©very year in 

C.P.E. results. An explanation to such differences could 

be sought in terms of school characteristics and pupil 

home background. The majority of the pupils who attend 

High-Cost schools are from homes where parents are literate,
I

well to do and are ready to pay fees for the education 
of their children. Such parents value education and therefore 
provide their children with books, proper study places and 

also take keen Interest on the progress of their children.
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The schools where they take their children are the ones whichl

are fully established and provide enough of what is 

required for proper learning. In these schools, admission 
is granted under very strict conditions. The pupils must have

passed through a prominent nursery school and must be about
psix years of age. The school itself is equiped with highly 

qualified staff, teaching aids, books and stationery and well- 

planned classrooms with proper seating arrangement.

The teacher-pupil ratio is on the average one -to 35. This - 

kind of environment is very suitable for any learning process 

and the pupils are able to develop as fast as they possibly 

can. Such an atmosphere would itself be very motivating 

to the pupils as well as the teachers.

On the other extreme the pupils attending Low-Cost 

schools come from very poor home backgrounds where many 

parents are illiterate or semi-literate. These parents are 

predominantly agrarian and show very little interest in 
the education of their children. All that these parents 

do is to allow their children to go to school but with 
frequent interruptions when their services are required at 

home. Much to do with the education of the children is 
between the pupils and the school. With no proper study 

places at home, the pupils have no motivation to study. On 
the other hand the school is very poorly equipped, very few 

books, majority of staff unqualified, t«tc.

116
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The classrooms are congested on the average 50 pupils per 

class and on very few desks. The pupils on admission to 

the school need not have passed through a nursery 

school and the pupil's age at admission is not taken 
seriously. Thus adding to the fact that these pupils 

also attend school on and off, by the time they come 

to standard seven they are of varied ages. An analysis 

of our study sample presented on table 3.1 revealed that by 

standard seven 93% of pupils in High-Cost schools were of 
age less than 14.5 years while in Mediun-Cost schools 6 6% and 

Low-Cost schools 38% were below that age. Much of the age 

range in Low-Cost schools is also contributed by the fact 
that so many pupils repeat classes, often more than once.

In table 3.1 it is also shown that in High-Cost schools, 

33.6% of the pupils had repeated at least a class, compared 

to 68% in Medium-Cost schools and 75% in Low-Cost schools.

Generally if considerations are given to the school 

and the pupils home background then what clearly comes out

is that some pupils are at an advantage over others. This
• •

fact is very clear from the sharp differences that exist 

between the school types and the home backgrounds of pupils
attending the schools.
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These two main factors considered here are bound to affect 
and Influence what the pupils achieve in the various subjects. 

Even by considering the language for communication, the 

pupils from the rich backgrounds through experience at home 

and in the nursery school will have attained some degree of 

proficiency in English as opposed to the other pupils 

who will be in the process of learning the language. This 

could actually affect how they understand the subjects. 

Moreover teaching methods vary with level of training.

The main struggle by the school types is for academic 

excellence in the National Examination (C.P.E.) which is 
the determinant of an upward mobility in education (ILO, 1972) 

that is, proceeding to secondary education.

Although the child from the rich home has better 

chances of success, there is no guarantee to the success.

Many parents especially the literate ones pay extra fees 
for private after-school coaching of their children. The 
figures presented on table 3.1,show that on the average 

62% of pupils in High-Cost schools go for after-school 

coaching as compared to 37 percent in Medium-Cost and 43% 

in Low-Cost schools. Though the relationship between 

After-school coaching in Mathematics and Mathematical Achieve­

ment was not sought, it is however a clear indication that 
the literate parents do understand what education means 

and have a strong need for their children to proceed on
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with their education. In such a situation It would not be 

a almple matter to eatabliah the view held by the poor 

parenta aa concerna education becauae they have certain 

limitationa. In a way the argumenta preaented here auggeat 

with alot of caution that if two pupils with the same

potential are educated under these varied conditions one
*

would achieve higher than the other. This however, 

would not mean that he/she is better than the other since 

if educated under similar conditions they could achieve 

the same. The differences registered in the scores of pupils 

in the school types are therefore not a reflection on 

differences in pupils' potential but rather a reflection 

on the quality differences in the learning environment and 
experience the schools provide.

Another area dealt with in this study was on the 

performance differences of male and female pupils in 

Mathematics. The result indicated that male pupils performed 

better than female pupils in Mathematical Ability Tests, 
Mathematical Achievement Tests and Mathematical Vocabulary 
Tests. But in English Language Proficiency there were no 

such differences. This result is similar to the earlier 

research findings by many researchers which also revealed 
such sex differences. The fact that differences still 
occurred in Mathematical performance even when the level 

of proficiency in English Language was similar between male
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and f e m a l e  p u p i l s  s e r v e d  t o  s t r e n g t h e n  t h e  b e l i e f  In  s e x  

d i f f e r e n c e s  I n  M a t h e m a t i c s .  A t t e m p t  t o  e x p l a i n  t h e  s e x  

d i f f e r e n c e s  I n  M a t h e m a t i c a l  p e r f o r m a n c e  h a s  b e e n  made by  

many r e s e a r c h e r s .  E x p l a n a t i o n s  h a v e  c o v e r e d  a v a r i e t y  o f  

a r e a s  I n v o l v i n g  p e r s o n a l i t y ,  m a s c u l i n e  i n t e r e s t  and 

s c i e n t i f i c  c a r e e r  i n t e r e s t  ( A i k e n ,  1 9 7 0 ;  A s t i n ,  1 9 7 4 ;

M a r i t i m ,  1 9 7 0 ;  C a r e y ,  1 9 5 8 ;  M i l t o n ,  1 9 5 7 ) .  O t h e r  e x p l a n a t i o n s  

h a v e  c e n t e r e d  on a t t i t u d e s  t o w a r d  m a t h e m a t i c s  ( E s h i w a n i , 1 9 7 4 ;  

S h e i k h ,  1 9 7 6 ) .  By c o n s i d e r i n g  t h e  m e th o d s  o f  t e a c h i n g  

M a t h e m a t i c s  E s h i w a n i  ( 1 9 7 4 )  a l s o  f o u n d  t h a t  when f e m a l e s  a r e  

t a u g h t  M a t h e m a t i c s  t h r o u g h  programmed i n s t r u c t i o n  t h e y  

t e n d e d  t o  h a v e  s c o r e s  c o m p a r a b l e  t o  t h e  m a l e s .  The i s s u e  

0$ s e x - d i f f e r e n c e s  i n  g e n e r a l  h a s  a l s o  b e e n  t a c k l e d  by 

r e s e a r c h e r s  s u c h  a s  Macioby ( 1 9 7 4 ) ,  Fennema ( 1 9 7 8 ,  1 9 8 1 ) .

In  t h i s  s t u d y ,  t h e  c o r r e l a t i o n  a n a l y s i s  sh ow e d t h a t  f o r  

a l l  p u p i l s  t h e  r e l a t i o n s h i p  b e t w e e n  M a t h e m a t i c a l  A c h i e v e m e n t  

t e s t  s c o r e s  and M a t h e m a t i c a l  A b i l i t y  t e s t  s c o r e s  w e r e  

s i g n i f i c a n t .  T h i s  i n d i c a t e d  t h a t  w h a t e v e r  t h e  m a l e  and

a b i l i t y .  The s c h o o l  e n v i r o n m e n t s  i n  w h i c h  b o t h  t h e  f e m a l e  

and m a l e  s t u d e n t s  w e r e  o p e r a t i n g  w e r e  q u i t e  s i m i l a r .  B o th  

t h e  s e x e s  w e r e  a l m o s t  i n  t h e  same p r o p o r t i o n  i n  e a c h  o f  t h e

f e m a l e  p u p i l s  a c h i e v e d  i n  M a t h e m a t i c s t h e i r

s c h o o l  t y p e s  s e e  t a b l e  3 . 1 .
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M a r i t i m  ( 1 9 7 9 )  e x p l a i n e d  s u c h  gap i n  s c h o o l  p e r f o r m a n c e  

b e t w e e n  b o y s  and g i r l s  t o  l i e  i n  t h o i r  d i f f e r e n c e s  i n  

a c a d e m i c  s e l f  p e r c e p t i o n .  K i s  e x p l a n a t i o n  a p p e a r e d  t o  be 

c l o s e l y  l i n k e d  w i t h  t h e  one o f  a t t i t u d e  t o w a r d s  m a t h e m a t i c s .  

Here  t h e  f e m a l e s  v i e w  t h e m s e l v e s  as b e i n g  i n c a p a b l e  o f  d o t .  g 

m a t h e m a t i c s  and t h e r e f o r e  form  a v e r y  n e g a t i v e  a t t i t u d e  

t o w a r d s  t h e  s u b j e c t .  T h i s  s t u d y  as  a l r e a d y  m e n t i o n e d  i o uj’ d 

t h a t  e v e n  i n  M a t h e m a t i c a l  A b i l i t y  t e s t s  t h e  b o y s  s t i l l  

p e r f o r m e d  b e t t e r .  I t  w ou ld  t h e r e f o r e  a p p e a r  t h a t  w i t h o u  

e v e n  m aking s e r i o u s  a t t e m p t s  t h e  m a j o r i t y  o f  f e m a l e s  have  

l e a r n t  t o  g i v e  up a t  t h e  s l i g h t e s t  d i f f i c u l t y  e n c o u r  r> d

i n  s o l v i n g  a M a t h e m a t i c a l  p r o b l e m .  T h e r e f o r e  h o * ^ / *  mvcb
i

t h e  m a l e s  e x c e l  f e m a l e s  i n  m a t h e m a t i c s  i t  s h o u l d  n o t  be

v i e w e d  as  an i n d i c a t i o n  o f  i n f e r i o r i t y  on f e m a l e s .  Tin-

g u i d a n c e  p r o v i d e d  by  r o l e s  and norms c o u l d  a l s o  h a v e

i n f l u e n c e  on t h e  f e m a l e  p u p i l  p e r f o r m a n c e  i n  m a t h e m a t i c s .

The t y p e s  o f  r o l e s  e x p e c t e d  o f  f e m a l e s  do n o t  r i g i d l y

_ -biô  cX
r e q u i r e  m a t h e m a t i c s  a s  a p r e - r e q u i s i t e  a s  do  m a l e s  On 

s u c h  g r o u n d s  t h e  f e m a l e s  g i v e  up and w or k h a r d  i n  s u b j e c t s  

r e l a t e d  t o  t h e i r  f u t u r e  r o l e s  s u c h  a s  D o m e s t i c  S c i e n  e ar 3

t h e  A r t s  S u b j e c t s .
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Along with the above explanation Importance must be 

attached to the teachers as well as single sex or co-education- 

nal schools. The attitudes held against the girls as 

concerns Mathematics by the teachers are bound to Influence 
the kind of Interaction between the female pupils and the 

teachers. Marltlm (1979) found that where girls had low 

academic self perception of their abilities, in correspond­

ing areas the teachers had low perception of girls'abilities.»
The extent of this association could be strengthened by the 

sex of the mathematics teacher. The kind of interaction 
between a male teacher and a female pupil might be different 

from that between a female teacher and a female pupil. At 

the same time the kind of classroom situation where the 

pupils sit to be taught might have some influence 

depending on whether the school is co-educational or single 

sex. When girls sit in class with boys, there is a possibility 
of girls giving up to the boys on Mathematics and therefore 

achieving lower than them. Observations show that girls 

learning in single sex schools are almost comparable to 

boys in Mathematical Performance (Eshiwani, 1974).

Another important point in explaining the differences 
is to do with the stage of development. According to Brown 
(1957) and Rabban (1950), roles become more clear with 

age and this ends the rigour in doing subjects that are thought
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to be male dominant by females. At puberty the girl becomes 

fully aware of herself as feminine person with a definite 

feminine role to adopt. If this role appears to Include a 
rejection of Mathematics and to a lesser but potent extent 

scientific interests then she will react accordingly.

The majority of pupils considered in this study were over 

13 years of age which is puberty stage. Wamanl (1980) found 

in his study that no sex differences in performance in 

Mathematics were observed from pupils of 11 years and beJou/. 
Similar results have been reported in the past. These reasons 

provided here suggest that there is alternative explanation 

to the sex differences in Mathematical Performance. Therefore 

it would not be resonable to view such differences as females 

being inferior to males in Mathematics.

Mathematical Achievement in this study was viewed 

to depend on a number of factors. This meant that any 
variation in Mathematical Achievement could be explained in 
terms of the Independent contributions of the factors 
considered. The factors that had significant contribution

were Computation Ability, Mathematical Vocabulary, Spatial
,

Ability, Arithmetic Reasoning Ability, Sex of pupil and 
Proficiency in English Language. These factors as already 

mentioned earlier account^or <61%. of the variation in 
Mathematical Achievement.
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The other factors did contribute but not significantly; 
therefore any prediction equation would be compoaed of the 

factors mentioned above. This finding Indicate that a sound 
knowledge In Computation, Mathematical Vocabulary, Spatial 

Orientation, Arithmetic Reasoning and Proficiency In English 

Language would make a pupil excel in addition to sex of 

pupil. The differences registered among High-Cost, Medium- 

Cost and Low-Cost schools could be explained in terms of sound 

development of such skills. It would appear therefore that 

these skills are far more developed in High-Cost schools 

than in the other schools, so that they consistently have 

high achievement in mathematics. It Is possible the other 

pupils from Low-Cost and Medium-Cost schools could equally 

develop the skills if given the opportunity.

* This discussion thus far presented can be summarised 

by pointing out that even though pupils in High Cost schools 
had better performance in all areas tested than pupils in 

Low-Cost and Medium-Cost schools, this was more to the schools 
than to the pupils. The three school types differed in many 

aspects which considered together could influence and promote 

whatever the pupils achieved. The poor maintenance in Low. 

Cost and to some extent in Medium-Cost schools as compared 

to the well established High-Cost schools could account for 
the differences in performance by the pupils. ,
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To that extant pupils in Low-Cost and Msdium-Cost couldI
ba viewed to have the potential which is not developed to 

the full. The results of sex differences in Mathematical 

performance and not significantly in other areas is an 

indication that there could be other reasons for it, not, 

necessarily question of inability; . Further research is 

required in this area.

In summary, the discussion of the findings revealed 

the following points.

1. Pupil performance was found to be influenced 

by the quality of teaching and learning 

environment. Both these depend on the level of 

training of the teachers and the facilities and 

equipment necessary for teaching and learning 

in the school.

2. Although achievement in Mathematics was found 

to depend on pupils' ability in Mathematics, it 

was also found that Mathematical Vocabulary 

was very important for the level of Achievement 
in Mathematics.

3. The ability to manipulate space was not well
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developed In the puplle. The poselble reason 
was that pupils lacked enough experience with 
tasks Involving space.

4. Although some explanations for sex differences 

In Mathematical performance have been provided, 

they are not conclusive, so further research Is 
still required.

Based on these points, a few recommendations will be made.

The next chapter will discuss the limitations,

Implications and recommendations oj-the study. It will also

discuss the directions for future research and a conclusion./<
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CHAPTER FIVE

LIMITATIONS, IMPLICATIONS, RECOMMENDATIONS

This chapter will present the limitations of the 

study, implications, recommendations and directions for 

future research.

5.1 Limitations of the study

In any social research there will undoubtedly be 

errors of various kinds in the data. There will also be 

the inevitable sampling errors which cannot be avoided 
easily.

One of the limitations in this study was the genera­

lization of the results to other settings. The main 

point here was to do with the size of the sample considered 

as compared to the size of the population of all standard 

seven children .In Kenya, which was in the tune of hundreds 

of thousands. If such a comparison was made then the 
study would not hold its worth. However, the results of such 

a study served as an indication to the state of events.

It was noted that a study relating to school 
achievements would need to cover all the curriculum areas 

to be able to discover factors influencing school achievement.



This study by nature and purpose, restricted Itself to 

mathematics. However, it was recognized that a wider study 

covering all the areas would provide more concrete Information 

on the determinants of school achievement.

2 Implications of the study.

The Implications of the present results fairly

straightforward. The past researchers (King, 1974;

Somerset, 1974) argued that the pupils' success and failure 
in C.P.E. depended on the quality of the school and the 

quality of the teachers. The main reason behind their 
argument was that the rural children were the victims of 

poor environment and poor teaching. These findings 
appeared quite realistic and acceptable. In addition 

this present study went further to investigate how pupils' 
achievement in mathematics related to their ability in 

mathematics and the nature of the differences that occurred 

among pupils attending the different schools. The results 

Implied that poor environment and poor teaching retarded 

the development of pupils' abilities thus resulting in 
poor achlvement.

Although there had been very few researchers probing

into the qualities of staff and facilities in the schools in
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relation to student performance, it still appeared convincing 

that what the school had to offer to the pupils in terms of 

teaching and facilities to aid in learning and development 

of necessary skills did make a significant difference.

It was clear from some studies, that teaching methods were 

very crucial to higher achievements in the related subjects 

(Eshiwani, 1974). As already mentioned, being in a school 

of high quality was to a great extent influenced by pupils' 

home background. This did imply that the pupil's home background 

was significant to his/her performance at school.

As for sex differences in Mathematical Performance many 
research findings have revealed that male students performed 

better than female students. Although girls on the average 

never do as well as boys in mathematics, it is possible 

that the problem is a psychological, social and cultural one 

and is not of a lack of ability or potential in mathematics. 

However, the poor performance in mathematics by females 

still deserves scrutiny to establish where it originates 
from, its causes and how it develops.

&.3 Rec om m e n da t io ns

From the findings of this study the following re­
commendations are made.
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5.3.1 Improvement of Learning Facilities and Environment 

in Medium and Low-Cost Schools.

Many schools were found to have the majority of the 

teaching staff unqualified. In these schools most of the 

school equipment was lacking as well. Since better learning 

requires conducive atmosphere with exposure to the necessary 

skills using best teaching methods, it would be important 

to uplift the schools by increasing the number of qualified 

teaching staff and the necessary school equipment including 

text books. It is a fact that teacher efficiency depends 

upon the training and the teaching aid-equipments. It is 
viewed that if the schools could have all the necessary 

school equipment, qualified teaching staff and improved 

tuition blocks to provide for conducive learning atmosphere, 

then the pupils could probably develop fully their abilities 
and achieve at higher levels.

5.3.3 Mathematical Vocabulary

The results of this study revealed that knowledge of 

the common mathematical terms was very important in the 

learning of mathematics. It is therefore recommended that 

when teachers are trained on the methodology of teaching



mathematics, special emphasis should be laid on the common 

but Important Mathematical Vocabulary and terms. This would 

be Important since in teaching mathematics, if the pupils 
have to be clear in their minds about what is taught, 

then the mathematical concepts must be explained 

clearly. Formation of concepts can be further strengthened 

by using mathematical models, by giving wider opportunities 

of using and applying the concepts. Pr©f,c»tviuj wi-tf* mathemati­

cal terms found to bear significant relationship with
Mathematical Achievement.

S.3.3 Special Emphasis on Development of Spatial Ability.

This was the only one of the composites of Mathematical 
Ability which had insignificant correlation with Mathematical 

Achievement. This ability involved manipulation of space, 

lndluding Three-Dimensional experience, Geometrical Construc­

tions, Mathematical Models, Tangrams and other practical 

experiences involving space. It appeared that this aspect 

of mathematics has been given very little attention.

It is therefore recommended that special emphasis should 
be put on space understanding and orientation (Geometry). 

Teachers should be well trained to be aware of this 

important aspect of mathematics and the best method of
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teaching it.
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5.4 Direction* for Future Research.

Educational problems of learning and teaching are very 

complex and more Information, further evidence and new 

insight from research programmes are always welcome to help 

educationists and psychologists to set better understanding. 

School performance Is affected by many factors that 

Interact with one another. It Is difficult in any given 

research like this to identify all the factors, but data are 

now available only on Isolated factors that have been shown 

to affect achievement test performance. The combination of 
these isolated factors shed some light on our understanding 
of school performance and Mathematical Achievement in 
particular.

Further research is required to reveal the possible 

Interactional effects between Mathematical Ability, 

Mathematical Vocabulary, English Language Proficiency and 

Type of School. The present data did not provide information 
about the actual experiences and activities that the 

children are exposed to in the classroom as well as out of 

the classroom, teacher-pupil interactions and methods of 

teaching adopted by the different teachers in the three cate­

gories of schools. This study only established the score 

differences among the pupils which was a result of whatever 

experiences, activities and methods of teaching.
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In actual fact there would be a need to carry out studies 

to provide more information on main factors within the 

school environment which contribute significantly to 

Mathematical Achievement and are responsible for the 

differences.

Sex differences in almost every aspect of human behaviour 

have been consistently observed, and the most widely accepted 

explanation for this is that boys and girls are exposed to 

different experiences during socialization (Maccoby, 1066). 
Cross cultural evidence reveals that socialization influences 

how a child acts, feels and thinks (Whiting and Whiting,
1968). On school achievement tasks, it has been demonstrated 

that boys and girls tend to achieve higher scores on tasks 
that are stereotypically and culturally perceived as 

appropriate to their sex differences in performance and that 

the sex-typed socialization practices constrain the child's

development of sense of competency in specific areas of• /
study he/she perceives are not appropriate to his/her sex.

More research is therefore needed to reveal more reasons 

for sex differences. It would also be important to determine 

at what age and stage such sex differences in mathematics 

appear. Even in the teaching process, the teacher-pupil 

Interaction especially between male teachers and femalei
pupils, and female teachers and male pupils should be
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Investigated. The sex differences in mathematics need to 

be identified at their earliest stage so that programs to 

minimize them can be developed.

5.S Conclusion

When human beings are subjected to different learn­

ing environments, the experiences of these environments 

lead to the development of different cognitive skills and 

personality characteristics. In our society today, the 

schools hold the responsiblity of nurturing talent in the 
pupils and helping them in the process of instruction to 

develop certain desirable skills. It is on the level of 

competence in the required skills that decisions are made 

about the pupils for the next stage of formal education. 

The quality of the cognitive skills and personality ■ ! 

characteristics, and their desirability must be related to 
the needs of the society.

Although the main function of the school is to help 

develop talent of the pupils through curricular demands, 

it also creates Inequality through the screening process 

such as achievement tests (C.P.E.) that are developed to 
halt mass access to the few available positions in the
society.
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The latter function can cauae a very serious damage to some 

pupils especially If the schools are not equivalent In 

standard, that Is teaching and learning environment.

This fact Is clear from the fact that even though there 

are Individual differences among pupils, If In the process 

of nurturing talent , which Is normally accomplished

through classroom Instruction and curriculum contents some 

pupils are exposed to better learning facilities, wider 

experiences, better Instruction, etc,than others, then 

obviously they have to lead In the achievement tests and 
get access to the fewer places.

Although It Is admitted that school performance Is 

a multl-dlmenslonal concept, that Is, there are multiple 

contributing factors that Interact to unknown degree, the 

present data have shed some light on the significant Influence 

of the type of school a pupil attends. This suggests that 
when considering pupil performance, the type of school he was 
attending must not be ignored especially in a situation 

where there Is a high variation of the schools.

Educators are always keen on knowing the factors 

affecting the pupils' achievement so that if they can be 
identified then they can attempt to minimise the varlanoe 
in pupils' achievement and optimize the available resources.
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Along with the other factors, we have the evidence that 

factors within the school environment contribute 
significantly to pupils' achievement.

of a school makes a difference in pupils .̂r̂ K-rtUMaJSo if 

the variance in school achievement among pupils has to be 

minimized then the schools have to be of equivalent level 

of maintenance. In addition to this, significant differences 

in performance between males and females in certain subject 
areas would call for further research where they occur for 
either sex.

In conclusion, this has shown that the quality
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KENYATTA UNIVERSITY COLLEGE 
(DEPARTMENT OF EDUCATIONAL PSYCHOLOGY)

P.O. Booc 43844, 
NAIROBI.

TO

I am writing to inform you that I have been granted the 
authority to carry out a research study in Kenya by the 
President's Office. Your school has randomly been chosen as 
one of the sites for the study. This is a scientific 
educational research to be carried out in my personal capacity, 
with the support of Kenyatta University College, Department of 
Educational Psychology, Nairobi. The study is designed to 
investigate into the relationship between Mathematical Ability 
and Mathematical Achievement of Standard Seven pupils of Kenya.
It is hoped that the results of the study may be of help to 
teachers, parents, pupils and curriculum planners of Kenyan 
primary schools.

The main purpose for writing this letter is to inform 
you that I will visit your school any time starting from February 
to March, 1981. During this visit which is expected to take 
two consecutive days, several tests will be administered to 
Standard Seven pupils. Your cooperation will be of utmost 
importance.

Thanking you in advance for your attention to this matter.

Yours sincerely,

RALPHAEL J.A. KAPIYO
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KENYATTA UNIVERSITY COLLEGE 
(DEPARTMENT OF EDUCATIONAL PSYCHOLOGY)

PROGRAM FOR THE ADMINISTRATION OF THE TEST BATTERIES

It is expected that if all is to go well then all the 
testing will take a whole working day as is indicated below,

otherwise we proceed for half day the next day.

Important instructions for the tests will be read aloud

and written on the blackboard before the test. For example:

The pupils will be required to have a pencil and rubber before
the test.

Time Schedule:

8.15 a.m. 

10.30 a.m.
10.15 a.m.: MATHEMATICAL ABILITY TESTS.

12.30 a.m.: MATHEMATICAL ACHIEVEMENT TEST.

LUNCH BREAK

2.10 p.m. 

2.1*0 p.m.
2.30 p.m;; MATHEMATICAL VOCABULARY TEST.

‘♦.00 p.m.: ENGLISH LANGUAGE PROFICIENCY TEST.

If the above cannot be accomplished in one day then we shall 
proceed to the next day.

\
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A P P E N D I X  B

1. MATHEMATICAL ABILITY TESTS

<«)
(1) ARITHMETIC REASONING TEST

(11) COMPUTATION TEST

(111) WHOLE NUMBER COMPREHENSION TEST

(IV) HIDDEN FIGURES TEST

(V) FOARM BOARD TEST 

(vl) FIVE DOTS TEST 

(vil) PROBLEM SOLVING TEST

(b) STUDENT IDENTIFICATION QUESTIONNAIRE

2. MATHEMATICAL ACHIEVEMENT TEST

3. MATHEMATICAL VOCABULARY TEST

4. ENGLISH LANGUAGE PROFICIENCY TEST.

%

\



ARITHMETIC REASONTMG
■•f); *• • M j 1 '*

if; < ' ,‘L i>:i .l ‘ J ; '
9# •••■

This section consists of problems in arithmetic. However, you do not' • • ; i \ . *
lutVM to find the answer to each problem. You only have to tell how the answer
• , „ ; ■ .... .. .i ■ ■ "  1 --------could bo found 

EXAMPLE 0. . I ! ,' i. ,M. S W  '• 'l '•'<* "rr. - ■ U  b
, lV t svX« f j  Y v%,'.f '">M

Jane's father was 26 years old when she was bom. Jane is 6 years old.
How old is her father now?

(A) Subtract
(B) Divide
(C) Add
(D) Multiply

,bi)6

v£qcl1uM 
, of)•' ’ i ‘J

- "i. •» "J ■

('•
(f»
C-
(0

, f .M & v : <W> b • ft 1
Jane’s father is now 34 years old. But, you are not asked to find this.

, i •. V '1 : • 1 ‘1 ‘ • ■ •You are asked how to find this. Since his age is found by adding 28 and
8, choice (C) should be circled.

EXAMPLE 00 ■~.f> / v ; • ■

(A
(E
(.'
C

Desks are priced at Shs. 40/- each. If bought in lot* of 4, the total
' r”price is reduced by Shs. 20/-> tjtyqw much tould ^ desks cost? ~

t »,, - s i *  t-uKi'rffoO \<apia «rtmr,D ‘,::t '

bbA
•ior*. •>«
T 'I ■

(fj
(j

(A) Divide arid add
(B) Multiply and multiply
(C) Subtract and divide
(D) Multiply and subtract
One way to solve the problem would be to multiply Shs. 40/- by 4 and 
subtract 20 from the product. So you should circle choice.(D).

. j'+fn •' i'i ~i f, . . . *■ .f» I 4* J '■> '

Although some problems may be worked in more than one way, only one
the ways will be given among the answer choices. .... <iLi y  v '

-7 ' , i.
You should only guess if you can rula out some of the choices. DO NOT 

EUass wildly. b'hA.
nblviQ t 'J'. (Q



You will have 15 minutes for this section. If you finish before time----------  I'1
io called, checksyou work, ---- *

1 ;-r* . (' *
•r ‘for each question choose the correct answer from those given and mark

. .. ■the correct answer on the answer sheet.with an X. DO NOT WRITE ON THIS QUESTION 
PAPER.

. 0  3J<it»AX3

1. There are 4 quarts in a gallon and 4 cups in a quart.
How many cups are there in a gallon?

; . . .. ■ .a w l  '■■■ *”  '• ..... 'Serf b; o wo!'
A) add.
B) Subtract • -MUTi-diC (A>
C) Multiply • ,jb,v ,j (P)
D) Divide. t..( v (?)

* v; q i (0)
2. An electric planer is set to remove .02 of a centimetre each time a

piece of wood is passed through it. If a board, is put,.through 7 times, 
how much wood will have been removed?. . • .... v

C-. . . . i t * .  ..J V .O l .1  <•:> -««* „1 1-ibb.i v.l bn.
A) Multiply
B) Subtract
C) Divide
D) Add.

...’ i n f

. fc f. io'xio - d  b l s o r f r  %b) soxorfo , •

la*  - erfr , -  V ;  •>£

OC

>fJ:o <* -\0t» ,'erfa !•' ‘‘I*4 <••***»
\c •' nJ oi •There are 54 children at a small holiday'camp. If there are 33 boy3

attending the camp, how many campers are girls?
hbf l  h i T t r .  ( # b t v J u

9Livlb brrc totita-dsa
A) Add
B) Multiply • oUvlb
C) Subtract t^a r ta u i

D) , Divide" , nfC yJ<TitrW  o l *,<{ hi vow >11 r-idrsiil 01

»■ ,) '.<o sio’iio '' i u O - • ;iov ■/.' .3 .-rf ■; ■
A man wants to seed a lawn around his new home. His lot is 120 metre 
7 90 metre (10,'800 sq. metre). His house is centered on the lot and
occupies 2,785 square metre. 'How many square metre of ground may be put 
toto lawn?

B r , -  * . esoJorio  erf/ l o  •vt.o *1 Too t-Sin rB 
Add 
Divide

A)

B)

, | j a,»«u3 yXiro bivorf® »;♦* *

C) Multiply
D) Subtract



I -  v t f -

5. A wholesale fruit dealer sells oranges at Shs. 7 oer kilo and lemons at
3 Shs. per kilo. One day he sold 79 kilos of each type of fruit.t i r.

How much money was taken in?

A) Add and divide
B) Add and multiply
C) Multiply and subtract
D) Divide and divide

6. A cyclist in an international bicycle race has covered an average of 
9 kilometres ©very 20 minutes. If he can maintain the same average*• .... .T*. -i *
speed, how long will it take him to cycle the remaining 8U kilometres ofi . ’ J ’ • l I'..*. •! iO ■. C \JW , O'*. r 1*

■ :u j j  n u  0v>\ . ft ft *0 JV;»oT

i ■ • i '.  t: 1 xmr. ■ >r1t

l i v i d

y l c H l i  : h e ,5 .*•; . P t t c ' j S O '

T" i • C )

• .» ’ . t i

' r

51 * {Ut

the race?

A)
B)
C)
D)

'.'i.' ’ t .d  t.w n l i. tv(1 itilj
fo A . t r t l A m  9 

Ytilsuorfb erft
v. -jil wed yX&jsm .xonrqoA . r 9

Divide and multiply
Subtract and divide 
Add and subtract 
Divide and add.

7.

*/. r v x b  b u t  tjiVitily?. ( A

Jof  I :ir> A (0

i V;vl\l ( >
A grocer sells oranges for 60 cents a dozen. The oranges cost him... i l■»-./ t.M • Cu
30 cents a dozen. How much profit is there on each orange?

1 . t ■'A) Subtract and multiply
.ro

B) Divide and subtract
C) Add and divide
D) Subtract and divide

.erti urao*. Ined \ o  m . - :  nlrtntso A 
t ic  .tot.: o j m e t  t e u t o n  •  bJUtpo 

C"le3c cxn rrdl to\CS . arf2 hrrsq*;

.II

st. / h m  -jt.lv.'
kl , i.

(A
bn.* v l o i Tt.riM (n

A boy works in a shop after school for a total of 10 hours a week. He
also works 8 hours on Saturdays. How much is he being paid par hour.i • j a- -"if r *
if he makes Shs. 20/70 per week?

JsfV
A)
B)
C)
D)

• v; "ioi bloa aaw -\0i* .a.-fR m pboo ..
Multiply and subtract Scoxtouben *xe o.4J
Add and divide

)

Add and divide 
Add and multiply

I t's blv,l(; . t a
•Mvib 1ms t ' ( A

Jonnt .tun f*»xn : Vl'.uM t( .

eLivxfc  br. ri>A (A



l'4*f
t

: i , < ■ •. 1 , i ■9. A housewife took a job which pays Ghs. 65/00 per week. After naying 
taxes she is left with 76% of her salary, and each week 3he spends a 
total of sh3 , 56/00 on lunches and bus fare3 . How much does her job 
increase the family income?

A) Divide and subtract
B) Subtract and multiply
C) Add and divide
D) Multiply and subtract

i C  - i.» P- ’>•’') • r >- <1

•>b *:v .h hot bb.\ </.
bat. i-bt • (M

jnc.aycj;?: biu /HluM < J
i«M’/«b ltn- sb.viO ('1

■d I': «i.: • >n • hi ;
'A

,1 ' -V. ■ ..'.̂ -1 n

. > %r ' . . • * * '  ,

WT <-.T'
10 A rectangular underground reservoir is 15 metre deep and contains

2,000,000 litres of water, when it is full. The short rains filled■ • - i t ' 'the reservoir, but a drought in January caused the water level to drop
8 metre. Approximately how many litres of water were consumed during
, , _ vjittiJitM .tuns ebiviG lthe drought?

ehivlb tut. f w xd'.iw-’. U

■n<'i

A)
B)
C)
D)

Subtract and divide 
Add and subtract 
Divide and multiply

•.I’or.'iluwi! I iu> bbA 
. Li biui ?i>b/via

<0

iHi1 a <Subtract and multiply.
i . »  ■ i .! J  ♦ 1 « T  < b l  '■ "  I ! •  r  ' 1  i‘j

1 1 . A certain part of beef costs Shs. 7/50 per kilogramme. How much beef 
could a mother serve to each of 5 children, if she could only afford to

' j ;■ •'.TtC.i.A bU'j ‘•bj.vi'4 l<-spend Shs. 20/00 for the beef?
ebivib br.r, LLA O

A) Divide and divide
E) Multiply and add•• • t f *’ C) Subtract and multiply

eblvi!. L.tfi (U

rfetT.-v ro/Ia c ni a^ov yod A

1 2 .

D) Divide and multiply. : .a\fb'inTat! •■su.tnc •' v
? V»lw \;v .... ,-'A . . . • ; !  . t

A coat marked Shs. 40/- was 
was the per cent reduction?

sold for Shs. 29/95 during a sale.
, ♦ci'-.Jdin  b.:... V;’

sb.'vib f-.r.-s l LA (fc

A)
B)

Divide and add 
Subtract and divide

.nL.lv ib ba.i bbh (0 
yS'.iiJlwi baa bLA (U

C) Multiply and subtract
D) Add and divide
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13. At the beginning of a month, a car rental organization rented 37 cars 
During the month, 32 or these cars were returned. If, at the end of 
the month, *43 of their car3 v*re being rented, how many new rontals 
had been made?

A) Subtract and divide
B) Subtract and subtract
C) Add and subtract
D) Multiply and add.

14. A corporation duoubled its assets by selling 1,000 shares of stock at 
Sh3 . 75/- per share. What were the corporation’s total assets after 
the stock had been sold?

A) Multiply and divide
B) Add and multiply
C) Add and subtract
D) Multiply and multiply.

15. A certain mother generally squeezes ljjr oranges for a glass 
of orange juice . The average cost of the oranges she bought during 
one year was 40 cents per orange. Approximately how much did it 
cost the family for the 827 glasses of juice that they drank during 
the year?

A) Multiply and subtract
B) Add and divide <
C) Multiply and multiply
D) Divide and multiply.

STOP
IF YOU FINISH BEFORE TIME IS CALLED? CHECK YOUR WORK.
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COMPUTATION
— . h  •«< • I m  n  i • ‘

Thio scale is intended to measure ability to add subtract, multiply 
and divide whole numbers and to add or subtract simplb fractions.

•• . INSTRUCTIONS

There are 15 questions in this section. Write the answer to each of 
the questions on the answor sheet. DO NOT WRITE ON THE QUESTION SHEET. 
ROUGH PAPER FOR WORKING IS PROVIDED.

* <
.  .  • \

You will have 15 minutes for this section" • \

DO NOT TURN THIS PAGE UNTIL YOU ARE ASKED TO DO SO.
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PLEASE DO NOT WRITE ON THIS PAPER
150

1 .  1 3  -  8 = 2 . 7 x U =

3. 9 + 5 + 8

•. r<" . . .

5. 103
+ 7

7. 378
63 

+ 504

56 
x 3

j

9. 32
x 12 10  72

-  65

11 834
49

13 2 ) 412

12  600 
-  123

1 ' - '
14. i/4 + 2/4

15. 1/3 =
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MOLE NUMBER CCMPREHENSICN _ _ _ _ _  ■

All the questions in this section Bust be answered 
on the answer sheet that you will be given by your 
teacher. Mark with an "X" the correct answer.
DO SOT WRITE ANYTHING QN THE QUESTION PAPER.



I n  t h i s  p a r t  t h e r e  a r e  1 2  q u e s t i o n s  o n  n u m b e r s  a n d  h o w  w e  

w r i t e  t h e s .

H e r e  i s  a n  e x a m p l e  t o  s h o w  h o w  y o u  s h o u l d  m a r k  y o u r  c a r d .

E x a m p l e  0 .  '  • '  • ^  - e n i

S u b t r a c t  & 0 7  f r o m  1 , 7 2 5

( A )  S 1 9  A n s .  S x - C K' -I’
( B )  9 1 8  '

(C) 928 A ^
(D) 1,018

(E) 1,622

T h e  a n s w e r  i s  B .  S e e  h o w  b u b b l e  B  t  

X  f o r  E x .  0 .

F o r  t h e s e  p r o b l e m s ,  y o u  w i l l  m a r k  a l l  o f  y o u r  a n s w e r s  o n  

t h e  Q A S ^ S U u t .  B e  c a r e f u l  t h a t  y o u  n a r k  t h e  c o r r e c t  

Oaswa r  f o r  e a c h  q u e s t i o n .

Y o u  e r e  t o  w o r k  a s  m a n y  q u e s t i o n s  a s  y o u  c a n .  Do D o t  

s p e n d  t o o  m u c h  t i m e  o n  a n y  o n e  q u e s t i o n .  Y o u  s h o u l d  o n l y  

g u e s s  i f  y o u  c a r .  r u l e  o u t  s o m e  o f  t h e  c h o i c e s .  DO HOT 

g u e s s  w i l d l y .

> ^  ’ i i r . u c v ?  f o r  t h i s  s e c t i o n .

C  Xi £

i\m V-£JL w A

7 c . - 1 will h a v e



x- TT>« enrir, cc-aj i*. - "r « n

miles. How should this nuaber be a*id?
(A )

(B )

(C )

(D)

(E)

2. Which of the following shows the correct meaning of 
*07?
(A) (* x ten) + (7 x one)
(3) {* x one) + (7 x ten)
(C) ( * + 0 + 7 )  x (one hundred)
(D) (* x one) + ( O x  ten) + (7 x ten x ten)
(E) (* x ten x ten) + (0 x ten) + (7 x one)

3. *00
z±22.

201

In this subtraction problem, we must borrow or regroup 
Which statement below shows hew to do it for this 
problem?
(A) *00 « (3 hundreds) ♦ ( 9 tens) + ( 9 ones)
(B) *00 * (3 hundreds) ♦ ( 9 tens) + (10 ones)
(C) *00 • (3 hundreds) ♦ (10 tens) ♦ ( 9 ones)
(D) *00 * (3 hundreds) ♦ (10 tens) ♦ (10 tens)
(E) *00 = (5 hundreds) - ( 9 tens) - (10 ones)

n i n e t y - o n e  m i l l i o n

n l n «  m i l l i o n  o n e  h u n d r e d  t h o u s a n d

n i n e t y - o n e  t h o u s a n d

n i n e t y - o n e  b i l l i o n  

n i n e t y - o n e  h u n d r e d  thousands

1S2
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*. On the blackboard Joe read the warning:
, ' . Vow "fvH

A MISPLACED DECIMAL POINT MEANS A LARGE MISTAKE!
How doe3 a misplaced decimal point change a number?

(A) One place too far to the right makes the msaber.» . *
10 times too large —  - - - - - - -t. % i r?

(B) One place too far to the right subtracts 1 
from the number 11 a

A,(C) One place too far to the left subtracts 1 
from the number ... - --

'C;

t: v  7  V  \ \ 4< X (v**
(D) One place too far to the left makes the niaaber 

one-half as large
t * , ** . • j  ■ r

(E) One place too far to the left makes the number 
1 0 times too large

V  ’ >

A bank clerk reports that he has 10,000 One hundred

(A) 5^.1,000
(B) 5k.l0,000
(C) SK*100,000
(D) Sk^, 0 0 0 ,0 0 0

(E) Skj.0,000,000
o

he hare? V V #
. 3 ̂

a (2)

€ 3 . a c r
4

f t
1 4

• * 1
L 0 -1

'i SC* «

,C*l



In Circleland, people writes

when they mean 5 8,

a  1 j)

\

when they mean 8 3*».
write the following?

(A) 2359
( B ) 3329

(c) 5 2 3 9

( 0 ) 9 3 2 5

( £ ) 5 3 2 *

What number do they mean when they
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F o r  e x a r - .p le :

anb 1 5 - ^ £ £ A - ,na 125- X v v
How would 321* be written?

w.; x x x

< » > - X X V a a  v

i.o~r>̂ CL : --:r f'.

; *s4l ocJ tr- («.
*7 .t. ,'C- evii GJi X X X ̂ ̂ A A 

w AAvvXXXX 
(E> XXXX aa
•tfdst-'i, £1 j i 'i*' c •-/ *£•' i.\* *,i;ŝ  • . -*0 \C

«** r \ . ' -* IV * -  u* .

,  ■*. * • -  - 3
* “* *• v • - - -  -

p  -. i  t f t  .

I t  .  >% V m s :  ; 7 0

-i•-“' . e l  2i"> i : s .  j c -

Which of the following Is equal to 37 tens?

(A) T$3S 

r {B) iSl
(C) 37
(D) 370
<E) 3700

-,0' id icA$ Ansd A
•lob cctv, vofl ,*>»3ro a^nilliila

OGO.l./filAJ
XO.O£.Ai.(E) 

ouc.co-..,*.?:
I f }  ) | 0 0 0*000, -I)
P 0 H J K 0 0 0,0 0 0 ,0 •-ii- H)
Which arrow point* to the tenth*' place?
(A) P
( 3 )  G

(C) K
{?) J 

- 1

A  A  

A
154



I l  * new  iyfcioM  o f  a iu * ! ^  n o fu t ir w  ua<4 -̂o /£©wuj^  S y m b o l s

/ \  atande for zero Q] etanda for five

<^P atanda for eight Q  atanda for two
Which la the correct anawer to the example?

□ A O- O O A <'
(A) □ o o
(B) o A o
(c) o o o
CD) o o o
(E) G o o

12, If the two middle dlglte of 6348 were Interchanged, the
number would be ,
(A) 100 less . v
(8) 90 leas
(C) unchanged
(I>) 90 moro
(E) 100 more

STOP. If you finish before time le celled, check your work on
thle part. Do not go back to any previous port. Do not 1 
turn this page until you are asked to do ao.
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HIDDEN FIGURES 

INSTRUCTIONS

In thin •action you have • pattern on tba laft. On tha right thara ara 
flva figures* You have to find which one of these flya figures can ha found 
In the pattern on tha laft*

Look at tha asapla question below*

Example 0

A B
Ana. Example 0 )(( B C

C

D S

E

Tha correct answer is A as figure A Is the only figure hidden In 
tha pattern* Tha figure below shows how figure A Is hidden in the pattern*

You sea that thara ara acme extra Unas passing through this figure. 
These extra Unas are to make tha figures harder to find.

. IHere la a sample question for you to try.

Ana. Example 00 L M
/

T h e r e  w i l l  b e  o n l y  o n e  f i g u r e  i n  e a c h  p a t t e r n .  I t  w i l l  a l w a y s  

b e  t h e  s a m e  s i z e  a n d  s h a p e *  I t  w i l l  n o t  b e  t u r n e d  a r o u n d  o r  t u r n e d  o v e r '

F o r  t h i s  s e c t i o n  y o u  w i l l  m a r k  a l l  o f  y o u r  a n s w e r s  o n  t h e  a n s w e r

s h e e t .

B e  c a r e f u l  t h a t  y o u  m a r k  i n  t h e  c o r r e c t  l e t t e r  f o r  e a c h  q u e s t i o n .  

* ° u r  a n s w e r  s h e e t  h a s  f i v e  c h o i c e s  g i v e n  t o  e a c h  q u e s t i o n .  C h o o s e  o n l y  

° n e  a n s w e r  a n d  m a r k  t h i s  u s i n g  a n  X o n  t h e  a n s w e r  s h e e t .

W o r k  a s  q u i c k l y  a n d  a s  a c c u r a t e l y  a s  y o u  c a n .  Y o u  s h o u l d  o n l y  

*u * a s  i f  y o u  c a n  r u l e  o u t  s a m e  o f  t h e  c h o i c e s .  D o  n o t  g u e s d  w i l d l y .

Y o u  w i l l  h a v e  1 0  m i n u t e s
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p o / V M  £>ĉ H2J>
;< $ . a S 2
nccrcnoas

. -* ■£
Is this aectloa you are to tell which two piece* can be put together to 

the square at the left of the rov.
1Loch at £ua;li Q. / iVj

1

rF? C T Z L

| 1 __ :
t _______ I

z ^ z \
® ' ©

1 '» .<-> N  ^ C~7 p  i
It - are to decide which two of the five piece* can be jut together to * \ 

tte square.

r,WVj* H  /a »* »'--S \\ 6
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jtive parst
t

H e  q-_ jtlons In this section are based on five dots in a 
pm, Inert is one inch between each dot. Each dot is named 
with f capitalQ.etter as shown below.

P 0 R S T• • • • •

Vs agree to give each dot many names. Since dot S is 2 
inches to the right of dot Q, we will say another name for 
dct L is Q2, The 2 is written to the right of q 
ac doc S Is to the right of dot 0. Another name for dot 
S i s  R1 because dot S i s  1 lnoh to the right of dot 
R.
»  a ve write an equal sign between two names, we say we 
ht b two names for the same dot. S « 02 or 02 - S are 
t: e statements because 02 and S are names of the same 
dc;. P5 ■ 0 la a false statement because P3 and Q are 
nr - names of the same dot.
la ether way of naming dot S is IT. Here the 1 Is 
w: tten to the left of t as dot S is to the left of
d ; T. We could write 3 ■ IT. Two more names for dot 
S are OS and SO (the 0 is a zero) because the dot
W: Ch i s  zero Inches from dot S is dot S Itself
T* re are seven names for dot S. They are S, OS
HI, 02, P3 end IT. See if you can think of seven names 
fc.- dot R.
Si looks like a dot name but it is not because there is no 
d. 2 Inches to the right of dot S.
A the Questions in this section are sbcut dot names. You. 

« b. read che explanation at any time during the test.



-rc. auaw practice exassless

DC. 0. A O  <1. *  ^ T
Q2-

(A) P 1
(B) <* • -
(C) R . f
(D) S '
(B) T

The correct answer Is S, which Is choice (D). See how
D has been •
Try the next two examples.

EX. 00. .A & C  J> ^  EX. 000.
*

A  &  &f 1 CO Q - P

(A) 0 (A) 0
(B) 1 (B) 1 *

(C) 2 . (c)l 2

(D) 3 • (D) 3
(B) A (E) k

Por this section.
•

you will mark all of your answers on

Your first answer Is numbered 13.
Work as quickly and as accurately as you can. You should £
Qfliy you can rule out 802c of the choices. Do not gueas



&  ?3 -
(A)
(B)
(C) 
(D>- 
CE)

if, 2R -

P
Q
R
S
T

P
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the following questions x stands for one of P, 
and n stands for one of 0,^1* 2, 3 or 4.

Q, R, S

T - Q
(A). P _
( b r  4  s

(C)
(D) 3
(E) 4

? c? ‘i

18. A

C
m

5

20. If T - then X • _____ 2t. If Qn » 17, then n
 ̂U A i a P < - X

< C
* t;

(A) 0
g. - (B) e.Q

tl* ^  ,S-̂ V* N—' ^ —^ c (B) 1
(C) R *•<

.y?
o* o> X fJ f- .v T*^ V (C) 2

(D)
(E)

s
T

(A)
(B)
(C) 
0 >) 
(E)

P
Q
R
S
T

21.

•t'o
- R

If xO - Q, then x -
(A) J P
(B) Q
(C) R
(D) S
(E) T - •'

(A) P «
<B>, Q e. (c) R
(D) S
(E) T

(A)
(3)
(C)
/ r. \

0
1
2 1

5 (d )
(E)£ Vr.n +y

- 23.o—l
s £
*•"> c «- c <• *r
w  r*c X3
f t  _>c5 r>

« 22. If ?n • S, then n • _

t:V*
O (A)

(B)

* -  - •* - v __ -

0 ‘•0 O *-* CT 
1 « ■.•j -

a♦
*

■ r <>(c) 2 a
<.

. "pe
* (D) 3 'i C

(E) 4 •j
j? V

23. If T • Rn, then n ■

3
4

If nS
(A)
(B)
(C)
(D)
(E)

■ Rl, then n
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P Q S T

26. (2T)1 -

}

By using the symbols ( ) mpre names con be given to h dot. Por
example, (Pl)2 names the dot which is 2 Inches rlgl't ol .lie 
dot PI. Dot PI la Q. Thue, (Pl)2 la another m»mo for dot
S.

The name j((Pl)2) names a dot 3 inches left of (Pl)2. Wo have 
just shown that (Pl)2 - S. P i» 3 inches to the left of 3. 
Thus, 3((Pl)2) ■ P. Now answer the £ q

29. If T - (xl)2, then x » _. 
(A) P
( b ) q * \y
(c) R
(D) S
(E) T

30. If (2R)n • R, thon n • _
(A) 0
(B) 1 _
(C) 2
(D) 3
(E) .4

(A) P
(B) Q
(c) R 4
(D) S
(E) T ’

, If 2(Q3)
(A) P
(B) 0
(c) R
(B) 3
(E) T

. ’ ((Pl)l)2
(A) P
(B) ’ q
(c) R
(D) s

• (E) T •

: v >

\ *n >> ih

11

<1. . * "j !«i
K' o <\ v: n) it

11 rt) i *-« *

. j

31. If (nS)2 - 3, tlion n - 
(A) 0 •

. ‘ . (B) 1
• • (C) 2

(D) 3
(K)

jSTOP. If you finish before time is called, check your woik 
’ m  th}? oeotlon. Do not go back to the earlier

cectlohs. .. »* • —. • . <1 <

f .7’
OK

IT

9

b  n

O  . O  • * m *

91

I
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V - ' PROBLEM SOLVING l->i u.fl

' i l l

INSTRUCTIONS

In this section there are 10 problems about several types of mathe­
matics. For each question choose the correct answer from those given and 
mark the correct letter on the answer sheet with an ”X". DO NOT WRITE 
ON THIS QUESTION PAPER. ■ ♦ ,

1 .

2.

You will have 20 minutes for this section.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.* ' 11 i » . * f * I
’ Aril' ?.-/»$W 'itVJU WoH

Tom’s mother cooked 48 potatoes.
She also cooked 64 bananas.
She cooked hew many fewer potatoes than bananas?

A. 112
B. 48
C. 26 
D 14 
E. 16.

j l \ }

\  ^  S *

,-yf '
f*. V

I n  r !
r i i i

.

Ann has Shs. 30 to spend for books. 
Each book costs Shs. 5.
Hew many books can Ann buy?

A. n - 30 - S ■ t /
B. n - 30 * 5 ’f .Jfi

f•
£

C. n - 5 x 30 .U
D. n - 30 ♦ 5. J"OM .1. (. :.i» orlt .il ‘ •
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2

3. Daniel bought a bag of 20 new marbles, 
lie now has 75 marbles.
How many marbles did Daniel have before he £i’■i rW3rj! 
bought the new ones? %

r»;i *>•<•« *! • • >0 * '•.•••' w('.ildtrirj 01 •in sis rtf mMolxe eiHt n)
A.' ' 20' ♦ 75 m n I : ’ •r•

' . ■ 'B. .''75 • 20 ♦ n n w * m  t.'.j io id)1e( * HI o ertl )ftai
C. n ♦ 20 - 75 .JUtfAH WDlt&RJp Hlkr k>
IJ. n * 75 -  20.

1'- i ; ."v < i :’i ibl aaiunim 05 svfcrf JIiw uoY

Suppose you have a marble game.
You drop a marble at A*. It goes to B.
Mow many ways can it go?

.afoot! '

2 2 - OJ - n »A
4
5

2 i CE » • n .ti
•r-

6 OC x 2 “ n .3
The number of ways is not giver\. * qjt „ n .0

• . r’mol5 , 
•*tu ‘jdfe ’
''in ad-3.
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l':2 -I •’ ■ o- »>/ i:
Ajfv t.'iol ’»f >v‘n ■* -i ■ yr.:

■ j?<n * n l h  y i N l - i ' * .vr*> %
)'*'>« * i? t C

*■! "  vy
5. lx>ok at the chart at the below.*Some numbers are needed to complete it.

11What would you write instead of the question mark
(?) in the ring?

i f * * *yi! i
'— ‘—Hr* ' i'v

jj H  •' *•)
H

' !•1.V t',"'"'' I-i..1*—Nega.r.-v-- • -
Hs. cx.

I •! I
A. 3
B. 4 '

M o * » * t u a « . w * > . T » T A t-

S iw > * 5 3 I O

J o A 4 . S
m J L —

T o m 1 * 3 11

Tom . l o I t ? 3 9

■ nc 8
. ■ * * ^ 1  V ■ • 'r\ ♦  . • • •r  i

n
C. ' 10
D. ; 13 
E* Nty answer is not given.

1 \K>
n  UO 
i n
V £ ;«.
V (I)

-If -R
ĵ L.

mV *
,r>«

j .

I - 8 - T, then which of the following la (are) t> jeT
i. r + t - s . rv
ZZ. R - T • 8

**j| . ii.il.(A) I only
(B) ZZZ only
(C) I and ZI
(D) Z and ZIZ 
(S) ZZ and ZIZ

, i *’>■ t • >,* - M  •». T
.i’i tia «wr.q *.!j ^

W  v/v)
0£VC (a) 

(o)
n e  (e). 

, • <->; •(n)
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' The following diagram* ara picture* of loop* of cord. Which on* cannot 
be pulled or twl*ted (without cutting) to form * circular loop without 
• knot1

^zzzjdS

■The picture to the left *hov* the number 3**25» What number la shown 
by the picture on the right?

TrI io.» 1 (!) 
n i  !**■ ii fs)(A) 9999

(B) 9730
(c) 9269
(D) 973
(K) 269



•/
• TKc ytctwa belov ohovi-. that somethin*; happ'in-l to a liirge croup. Hev 

**!%* the gv©up at the loft changed to become the croup at the rightf

o o o o o o

o o o o o o

oooooo
o o

(A) U woo added to It.
(3) 1 was subtracted from it
(c ) It vas multiplied by 1

IT *
(D)- It vas divided by •
(E) It vas not changed .

—i—|—i—
' i • r  i r

4 • 2  3

In the figure above, the line ST is drawn to the sealsl Cl*. M£|V■ • What la the distance represented by STt
(A)

(B)
(C) 
<D) 
(K)

200

175
150
125
100

to 100

M«jCt 
MJWJL-

STOP
IP YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK OK THESE . 
PROBLEMS. DO HOT WORX CM AHY OTHER SECTIOK IN THE COCKLKT.
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A STUDY OF THE RELATIONSHIP BETWEEN 

MATHEMATICAL ABILITY AND MATHEMATICAL

ACHIEVEMENT IN PRIMARY SEVEN CHILDREN
«£ ' o . A

OF KENYA! J

* )
tl ANSWER SHEET

INSTRUCTIONS:

PleaseFor each test there is a separate question paper.• /* k
do not write anything on the question paper.

Now complete the information requested below and do not start 

answering any question until you are told to do so.
For each question choose the'correct answer and mark it 

with an X on this answer sheet. MARK ONLY ONE ANSWER.

For test of COMPUTATION you write down the answer in 
the space provided. •

t *

1. What is your name?

Surname •_______ - ■ •. —  '
Other names .----------------------- -----------;— ;-------- r*

2. What is the name of your school? _ . .
i

3. Are you a boy or a girl? (tick) A. Boy* B. Girl
*+. When were you born?

_ •
• • . ;m

• - »  .  j

5. How old are you? _____ ____________ ■ ■

6 . Have you repeated any class _______________________________

If yes then which class ___________'

7. Do you go jfor after class ooaching in Mathematics or
English _________________________________
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• V

2 -

p *. <

1.
2 .
3.
4.
5.

_ 6 .

7.
8 .
9.

1 0 .
1 1 .
1 2 .
13.
14.
15.

ARITHMETIC REASONING
r : \  r . tl J  i . A

•’AO, fAMar--'AH tjHA '1 » , ’ fI 1 ■*. i .i •.» ̂ Mii'. TAM
1 . A B • iA'-. i :• C / .. J. • D
2 . A B c D
3. A B AY V. ’ c D •
4. A B 1

c • D **

5. A B c • D
6 . ‘ A B . larir c • »• ■ • 1 D
7. A B c D •
8 . A* B ) c D
9. A B Y. 7 0  •* c D• j &<j no _ • • .*1 «,"x: ̂ no a .- *to .

1 0 . A B c D
1 1 .
1 2 .

A B 
. B

M -  >'• c . no n . xynii u  ? t i>
A ; u , c »i t >D

%
.7 • lYjmon wo.

13. A B c . D • V'if iiniu.'. rJ Ob it; •
14. A B c D
15. A B 4 *> c 1 •*-'D ’.•••up , j v * > * T

• « STOP AND WAIT FOR NEXT TEST ‘1 no X n& i.i.•

COMPUTATION (Write answers since th,ere is no 
multiple choice). ;<■ •

a . fjirtW

- / "
ioH jO

: k ? . j.
i;. UO'{ .A

’jiiw r ,

M e  wo.:

uov - v<.1

 ̂ ‘J

—  ^ uo* </I . '
Hr s. I. ntVJ
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WHOLE NUMBER COMPREHENSION
1. • A B C D
2. A B C D
3. A B c . D
*+. A B c D
5. A B ' c D • I -
6. A B . c D • A
7-. A/ 1 B * c D
8 . A B c D
9. A B c D m 1
10. A B c D g
11. A B c D
12. A B c D

STOP AND WAIT FOR NEXT TEST
f • (1 HIDDEN FIGURES . ?

1. A, B C D E• . H2. L M N P Q
3. A B C . D .01 E
>+. L M N P Q
5. A B C D E. .16. L M N P Q
7. A B C D . w -• E
8 . . L- M N P Q
• STOP AND WAIT FOR THE NEXT TEST

FORM BORAD
i. A m C D £ E
2. A B C D E
3. A B C D E*• - t*
**. .A B C D E
5- A B c D E
6. A B c D E
7. A B c D • E
8 . A B c D • '! E
9. A B c D v E
10. • A B c D .8 E
11. A B c D E
12. A B c D 9 t E

STOP AND WAIT FOR NEXT TEST
•
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v *

4 Kens: rH_; /< t i l l '- 'IJOli

•1 • s - t
■y ‘ a AA • i

<i FIVE DOTS t! • 0
A . , u'

fi -* 1 . A B c D E

2 . A B •c ■ i D > , • E
I • _A . V*

3. A B c D
.8'

E

A B c f{ D E

5. A B c D E
• 6 . A B •

c D E
• J . •! •

7. A , < V  B " » * ft V i t i t c A s*c/: a D E

8 . A B • :h. c D E

9.
< . 
A B * c D * E# •

1 0 . A B c D * E

1 1 . A
. r ?

B c D
. £

E

1 2 . A B c D E‘ f. ,1
13. A B c,. D - E

STOP .AND WAIT FOR NEXT TEST % q
rf**

PROBLEM SOLVING.

1 . A B . _
c D . r* E

2 . A B c D • A

3.
f'
A B c D .£

’4» 'n a
q «*. A B Cn I>A E

5. < A B c D E
'i

6 .
•

A B c
/■; , 

D * '• E. 1 '! J * . >1 • ■
3 7. A B c D E
3 8 . A B c D .0] E
T iD . i I9. A B c . St

E

1 0 . A B i *»V ,c... •• '4 D E

S T O P
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MATHEMATICAL ACHIEVEMENT TEST <45 MINUTES)

DO ALL THE QUESTIONS

Read the following questions carefully then choose the 

corrext answer to the problem. (Tick on the answer sheet)

1 . 99 x 98 + 99 x 102 equals

A. 19,790 B. 19,800

, C. 19,890 D. 19,900

2. 125 x 998 x 8 equals

A. 99800 * B. 998000

C. 9980 000 D. None of the above

3. The expression 5 * 2 will not represent a whole number 

if * is replaced by

A. +

C. -

4. If x ■ 4, then 2x - 3 equals
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A. 3

C. 11

B. 3

D. 21

5. If p represents a whole number, then solution set of

4p <16 is

A. 0, 1, 2, 3 B. 0, 1, 2, 3, 4.

C. 1, 2, 3, 4 D• 6 , 6 , 7, •••

6 . If X represents a whole number, then the replacement

for X which satisfies 3X - 6+ 6 « 33 is

A. 3 B. 7

C. 11 D. 15

7. If X * 1 and Y ■ 2, then 2(2X+5Y) equals

A. 14 B. 18

C. 24 D. 146
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If X - a, than (3X) 3 equal*

A. 34 B. 54

C. 108 D. 216

7x 103+4x 10+5x 102+6x 104 equals

A. 500 B. 6754

C. 7456 0. None of the above.

25.012 - 0.08 equals

A. 15.032 B. 16.004

C. 16.040 D. 16.032

Which one of the following represents the greatest
number?

A. 2.3466 B. 2.3447

C. 2.3305 D. 2.346



1 2 . 1 / 8 expreaaed aa a percent la?

A. 2.5% B. 12.5%

C. 37.5% D. 50%

13. The ratio of the speed of a bicycle to the speed 

of a motor cycle Is 3:5. If the motor cycle la 
travelling at a apeed of 45 mllea per hour, then

Ithe apeed of the bicycle Ur miles per hour la

A. 15 B. 27

C. 30 D. 35

14. Which one of the following producta la equal to 

7/15 x 8/13 7 2/5 ?

A. 7/15 x 13/8 x 5/2 B. 7/15 x 8/13 x 5/2

C. 7/15 x 8/13 x 2/5 D 7/15 x 13/8 x 2/6
«

15. 2/3 x 4/5 x 10/16

A. 1/3 B. 2/3

C. 3/2 D. 3/1
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17. +6 + "4 + "5 -

A. 7 B. 3

C. +3 D. +7

18. 2 x 5 x 4 -

A. +40 B. +1

C 1 D 40



1,77

In the following ten questions, l.e. No b . 31 - 40
work out the aolutlon In the space provided In the anewer

sheet.

19. Susan is younger than Priscilla. Valleria older 

than Priscilla. Ralphael is younger than Susan, 

who is second oldest?

20 If the diameter of a circle is 8 , then 3 times the

radius of the circle is?

21. Juma worked for 3 hours and 35 minutes in the 

morning and 1 hour and 55 minutes in the after­
noon. How long did he work altogether?

22. A bus has 75 seats. There are five seats in each 

row. How many rows of seats are there in the bus?

38. A rectangular piece of paper measures 321 cm by
26.3 cm.

A. What is the perimeter of the paper?

B. Write down the perimeter in millimetres.

24. The temperature of a frozen mass of ice was - 20°C. 
The ice was warmed until there was a rise of 

32°C. What was the reading on the scale of the
thermometer?
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MATHEMATICAL VOCABULARY TEST ( 1 0 MINS.)

In this teat, read the following questions carefully 

and then choose the correct answer to the question from 
the four choices given.

1. The total distance all the way round a figure is
«called--------------

A . Circumference B. Diameter

C. Perimeter D. Square.

2. If two straight lines are at right angles, one of

them is said to b e ---------------- to the other

A. Horizontal B. Vertical

C. Perpendicular D. Parallel

\ •
i

3. The numbers 2, 3, 5, 7, 11, 13, 17, 10 are all 

examples of — — — — — — —  numbers.

A. Odd B. Even

C. Prime D. Irrational



If the numbers 3, 5, 6, 7, 0 are added and the

total divided by 5 the result Is oalled the --------— -
of the five numbers.

A. Sum B. Average/Mean

C. Divisor D. Multiple.

In case of a circle the perimeter Is  given the 
name — — — — — — — — — — —

A. Radius B. Diameter

C. Circumference D. Centre •.

When common elements of two sets are considered the 
operation is — ---— — ----- — —

A. Union B. Subset

C. Complement D. Intersection.

What Is true about the opposite sides of a 
parallelogram?

A. They are perpendicular B. They are parallel
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C. They ere tangent to the other

D. They can meet when produced.

The sum of five and six la eleven, 

given to five and six?

A. Sums B.

What name la

Multiples

C. Addenda D. Factors
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ENGLISH LANGUAGE PROFICIENCY TEST (30 MINUTES)

Read the Instructions which appear before each set of 

five questions very carefully before you answer the 

questions.

Which of the words, or group of words is needed to complete 

each of the following sentences.

1. When I have completed my C.P.E., I --------------
something nice.

I

A. Shall buy B. Will bought

C. Buy D. Shall bought

2 . I will not pay -— --—  you deliver the goods.

A. Although B. Because

C. Until D. Lest

3. If you can come to school early you be

able to meet him before the class commences

A. Shall B. Would

C. May D. Can
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Mr. Kanyatta — ----------— ----our country to

freedom
«

A. Lead B. Led

C. Leading D. Leaded.

Choose the word which is nearest In meaning to the 

word underlined In the sentences that follow.

Your failure la the result of laziness

A. Reward B. Fault

C. Consequence D. Cause

We must preserve our old customs.

A. Keep B. Continue

C. Forget D. Remember

He observed him lift the load onto his head.
«

A. Spied B. Watched

C Saw D Noticed
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From the following lists of words numbered A, B, C, 

and D pick out the two words In each that are 

nearest in meaning and writ* aa ahown in the axampla.

Example:

A. Imagine B. Fancy

C. Believe D. Think

Answer: A - B

8 . A. Teach B. Inform

C. Instruct
•

D Show

9. A. Grumble B. Abuse

C. Complain 0 . Tell

Use one word Instead of the words underlined
Sentencea below. Write your one word anawer In the 
apace provided In the answer sheet.

10. Her dreaa la able to be seen through.

11. Hla friend la a grown up person.
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Read the following story carefully and then answer 

the questions that follow.

A STORY

Mr. Onyango once found himself with a hyena, a 

goat and a bundle of sweet potatoes. He lived In the 

little town of Oboch. He decided to cross the Mirlu 

river In his boat and take the three things to his 

father-in-law as presents. His little boat could only 

take himself and one article at a time. He realized that 

he could not leave the goat with the sweet potatoes.

The goat would teat them up! He also realized that the 

hyena would kill the goat If the two were left together.

In the end Mr, Onyango did manage to solve the problem.

On the first and the last trips he took the same goat across 

the river.

12. Which of these trips would have been impossible?

A. Mr. Onyango takes the goat across the river.

B. Mr. Onyango takes the goat and sweet potatoes across 
the river.

C. Mr. Onyango comes back alone.
f • ' Y\ ,

D. Mr. Qnypngo takes the hyenaH across the river.



Which of these trips did Mr. Onysngo do twice?

A. Taking the goat across the river

B. Taking the hyena across the river

C. Taking sweet potatoes across the river.

D. Bringing sweet potatoes back.

Which of these actions would have been unwise

A. To leave the hyena and sweet potatoes together.

B. To leave the goat and hyena together.

C. To take one article across the river.

D. To bring back an article from across the river.

Which of these statements is TRUE of Mr. Onyango's boat?

A. It could carry the goat and the sweet potatoes 
in one trip.

B. It could carry the goat, the hyena and the sweet 
potatoes in one trip.

C. It could carry the hyena and sweet potatoes in 
one trip.

D. It could only carry one article at a time.

Which of the following statements is TRUE about 
Mr. Onyango's number of trips?

A. Mr. Onyango ' could carry all his three 
articles in one trip.

B. Mr. Onyango had to make three trips altogether.

C. Mr. Onyango made four trips altogether.
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(d) Mr. Onyango mad* a total of aavan trlpa.

In each of the questions study the underlined sentence.

Then choose from the four sentences underneath it, the one 

sentence which means the same as the underlined sentence and 

which is also correct English.
]

17. "What shall we do this afternoon?" Mary asked her 
friend.

A.

B.

C.

D.

Mary asked her 

afternoon.

Mary asked her 

afternoon.
Mary asked her 

afternoon.
Mary asked her 
afternoon.

friend what they should do that

friend what shall we do this

friend what should they do this

friend what we should do this

18, Moses went to the shamba to get some maize

A. Getting some maize, Moses went to the shamba.
B. While going to the shamba, Moses got some maize.
C. As he was going to the shamba, Moses got some maize.

D. Moses went to the shamba because she needed some
maize.
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10. Unless hs finds his bicycle, he will be punished.

A. He will be punished if he finds his bicycle.

B. If he found his bicycle, he would be punished.

C. He will not be punished if he finds his bicycle.

£. He will not be punished and will not find his

bicycle.

20 However hard she works, nobody praises her.

A. She works hard, but nobody praises her.

B. No matter how they praise her, she works hard.

C. She doesn’t work hard because nobody praises her 

£. Even if she works hard, nobody praises her.
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