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CHAPTER ONE

I .0. I ntroduction
The foundation stones in the fields of technical

knowledge of mathematics. In the system of education
Kenya an analysis of the enrolment rates or of the numberi n

of appI icat ions

in the numbers for boys and girls.

and drastic drop while the study of mathematics
activity at the University

That girls do not choose to study mathematics forI eve Is.

d i ff i cu11 to accept. sex
difference in the innate capacity for learning mathematics

and sc i ent i sts Kenya« In these circumstances
mathematics educators, curriculum development and
examination bodies often turn out to be the scape
attack by concerned parents and other members of the society.

bodies play a major role in the decision by girls to
discontinue further study of mathematics" cannot be totally

The possibility that factors other than those under the 
control of teachers curriculum designers and examination

tends to be a predominantly male
remarkable

The percentage of girls

it is difficult to explain the scareity of women

a sound background

examination courses is a fact.

Assuming that there is no

in Kenya who study mathematics after Form Four shows a

That they do not do so

mathematicians and mathemat ic^ teachers, women engineers

mathematically oriented courses, especially in the higher

and professional education I ie in

for admission into mathematics classes or

because of lower intellectual ability is a claim very

institutions of learning, will reveal a big discrepancy
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system in

schools to
I c
Th i s

to affect their achievement It

their mathematical potential
part i cuI

1.1.

The significance and need for
becomes apparent when

sex.

ignored and need further exploration.
the

to make suggestions to enable

ar Iy the girls

Thus for example, 
very nature of the structure of the educational

is expected 
girls, and boys to real ixe 

so that each sex and
play an active role in the economic 

development of the Nation especially in the fields of 
engineering, technology^ industry.

study was

Significance of the Problem

in mathematics..

an attempt to

making it possible for girls'
avoid pure science subjects and offer only Domesti 
science subjects such as

Kenya, with its large number of unjsex schools 
could promote towards differentiation of curricula for 
boys and girls

are I i ke1y

needlework and cookery.
identify some of the factors which 

are likely to influence decisions by girls and boys to 
continue further study of mathematics and which

commerce and science.

a s^udy of this nature 
we study the enrolment figures at the 

highest institution of learning in Kenya, the University 
of Nairobi- Table I gives the breakdown of students 
at the university in various faculties by



I :

TotalFacu1ty

0.79499 5034

65.8514 4127

195 204 4-419

I

3566 16.764279714Total s

Figures for Medicine in table I i ncIude enroImentsNote I s
for the recently opened pharmacy and dentistry

which therefore have students in thedepartments,

first and second years only. All other figures
include students in every year of study

Source of figuresI .
University of Nairobi.

Number of 
Women

Number of 
Men

134
29

186
433
350
340
291
961
421
183

135
31

% age of
Women

0.74
0.61

33
73
34
157
22

276
40
36

163
360 
316 
383
269 
686 
381
147

at the University of Nairobi by 
1975/1976.

17.74
16.86
9.7b
29-07
7-56

29-72
9-50
19-67

Table

Agr i cuIture 
Med i c i ne 
Sc i ence 
Arts 
Vet. Medicine 
Educat i on 
Commerce 
Law 
Eng i neer i ng 
(Meeh. & Elec.) 
Architecture 
(Des i gn & Dev) 
Arch itecture 
(Land & Bui Idg-
Econom i cs) 

Architecture 
(Bach, of Arch.) 
School of Journal ism 2

is the Nominal Roll for 1975/1976,

Enrolment figure' 
faculties and sex.
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Whereas
the

principal level pass in mathematics at A I
The implications ofof their entrance requirements-

atta i n

minimum entrance requirements for admission into these

their distance from those faculties although they

for admission

in which the only departmentArch itecturez

In this departmentand Development.

faculties of agriculture, 
law and architecture (Design and Development) they

not requiring a principal 
mathematics is the department of Design

will be considered in details shortly.

eve I s

Either not enough girls

el i g i bIe

enrolment is taken into consideration (16.76%) in

as their male counterparts.

as one

in mathematics to satisfy the rigid

faculties or else women deliberately choose to keep

struck by the fact that the second group of faculties 
(with the exception of Veterinary Medicine) have a

women hold their own when total percent

have the necessary qualifications and are equally

this are obvious.

are grossly under-represented in veterinary medicine, 
commerce, engineering and Architecture (land and building 
economics and for the Bachelor of Architecture degree).

medicine, arts, education.

an A level pass

A special case of interest is the faculty of

The special case of the science and education faculties

level pass in

One is immediately
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of Land and Building Economics and for the Bachelor of

The enrolment figures for the faculties of education
and science show the striking contrasts between the subject

II g i ves the
numbers and percentages of males and females enrolled

and "Science" subjects.for "Arts" in the Faculty of
Educat ion?
Table I I:

and "Science" Groups, 1975/1976.

GROUP MEN WOMEN

526 76.68Arts 245 88.77
160 23.32Sc i ence 31 I I .23

686 100.00Totals 276 100.00

2.

65.85 percent, while in

%age of
Men -

^age of
Women.

Table

The "Arts" group of subjects includes English, 
Kiswahili, History, Geography, Literature and Religious 
Education. The Science group includes Mathematics, 
Physics, Chemistry, Biology and Economics.

at the meagre 4.41 and 0«74 per cent levels.

and females.preferences of males

"Arts"

mathematics for entry, female participation rates are

the female participation rate shoots up to an astonishing
the same faculty but the department

Distribution of men and women in the B« Ed.

Architecture, which strictly need an A level pass in
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the percentages of men and

ly) more than twice
ly).subjects A further

breakdown of student enrolment for the science and arts

the Faculty of Education,
1975/1976.

Men Women

60 12 16-6772 65 58 123 47-15
6555 10 15-39 196 I 14 310 36.77

45 9 54 16.67 265 73 388 21 .60

111. Over the

women
1975) while the

group
shows 1973 to 52.85%

Second 
Year
Th ird 
Year

F i rst 
Year

Year of 
study

89% respect i ve

%age
women - %age 

women.

ARTS 
Total

Table II shows that while

in the arts and

in the Arts groups show 
a steady increase over the three years period for 
(from 21.60% in 1973 to 47.15% in

science groups by year of study in

One interesting fact emerges from Table

Distribution of men and women

as many men take science 
as women (23% and I 1% respect i ve

women who take Arts subjects is almost the same (77% and

in 1975)-

percentage of men in the Bachelor of Education Arts 
a steady decl ine (from 78.40% in

groups by year of study is given in Table III.
Table III:

three years under consideration (i.e. 1973, 1974 and 1975) 
the percentage of men and women has remained almost constant 
in the science group (about 84% and 16% respectively).
Corresponding figures for enrolment

SCIENCE
Men Women Total
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sexes.
This is complicated by the fact that each student takes
two teaching subjects.

one of their subjects may
be made by examining Table IV.
Table IVs brackets) of men and

(%)Men (%)Women

Maths/Geography 27 (3)I
Maths/Chemistry 21 6 (19)
Maths/GeoIogy I ( 0)0
Maths/Botany 2 ( 3)I
Maths/Econom i cs ( 9)14 ( 3)I

(21)35 ( 3)I

Total (61)100 (31)10

it
women graduate

The proportion

Subject 
Comb i nat ion

( I)
( I)

Maths/Phys i cs

Number and percentage (in

The corresponding figure
i «e>

As Table

(16)
(13)

twice that for women.

IV shows only ten 
women graduate teachers in mathematics will be turned 
out over the next three years

A comparison between the sexes
who are taking mathematics as

This analysis would be incomplete without considering 
the actual subject choices made by each of the

women taking mathematics as

In view of the fact that the Faculty of Education has

1976, 1977, and 1978. 
for men is 100.

one of their subjects 
in the Faculty of Education, 1976.

been the only source of graduate teachers up to 1974, 
is not difficult to explain the scarcity of

3teachers in mathematics .

of men who take mathematics as one of their subjects is 
In the first and second years
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of the Bachelor of Education
the Botany/ZooIogy group- The corresponding

figures for Figures for the third yearmen
avaliableare not

Biology and not the Botany/ZooIogy combination*
An examination of the participation rates by •

subjects in the faculty of Science gives further support
to the contention that mathematics at the University

subject of study. I n theI eve I i s
second and third years not
be traced who had taken mathematics
subjects.

Botany/ZooIogy and Chemistry.

To gain further insight into the nature and

As a study of this enormous documentfor EACE^ 1974-
in

Kenya was beyond the scope of the present study.

i n4.

for all the subjects being taken by all the schools

Summary of results for EsA.C.E. for schools 
Kenya, Ministry of Education, 1974«

a predominantly male

a principal

is 43%.

a single girl student could
as one of her major

course, 73% of the women

Of the 30 girls registered in this faculty in the first, 
* 

second and third years (1974/75) only 4 had obtained a

as students were being prepared for

principal level pass in mathematics, while two attained

signiFicance of the problem the researcher delved 
into the Ministry of Education^, summary of results

level pass/while
a subsidiary level pass. Compared to this exactly 100 
men sjtudents (51%) attained 
16 got a subsidiary level pass.

Again the majority tend to specialize in the
biological sciences i.e.

were in
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"D i st i net i on",
"Fail".

The tables

Table V:

810Girls

Notel:

subdivisions namely/
At the time of the study two mathematics syllabi

These were the

234 
(16.54%)

Sex
Boys

Total
1492

Pass
133 
(30.56%)
265
(32.72%)

ana Iysed.

D i st i net ion 
>443?(9.65%) 
80

(9.88%)

Cred It
378
(45 44%)
342
(42.22%)

Fa i I
234 (15-68%)

Government aided schools are partly supported 
by the Central Government and often a substantial 
proportion of finances for these schools is 
raised by private bodies/ communities or self 
help schemes. On the other hand government 
maintained schools are fully supported, both 
financially as well as materially by the government 
which also pays the salaries for the teachers in the 
schools. A third group of schools in Kenya is the 
large number of "Private" schools. These are run 
entirely by individuals or independent bodies- 
Student fees are usually the only source of finance 
for running these schools.

in schools in Kenya.

differences In achievement in mathematics were observed.

"Credit", "Pass" and

figures for results In mathematics and Engl Ish for 
government aided schools of Nairobi province were

Interesting and consistent patterns of sex

For ease of comparison results were categorised into four

which follow (Tables
candidates in each of the four categories of grades.

Distribution of pupils from Government Maintained 
Schools^ in Nairobi, by categories of grades and 
sex in the E.A.C.E. English examination, syllabus 
I 12, 1974-

were being followed
traditional mathematics syllabus T, and the more recently 
introduced modern mathematics syllabus S.

V, VI, and VI I) present the number of
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VI :

Cred it PassSex Tota I

697Boys

Girls 432

African Certificate of Education English examination
do just as well

On the other hand. in every
category of grades except the 'fail' category

in both the

In the traditional mathematics

76
(10.90%)

31 
(7.17%)

D i st i net i on 
Over 65%

219
(31.42%)

I 16
(26.85%)

153
(21.95%) 

75
(17.36%)

249 
(35.72%)
210 

(48.60%)

Fa i I 
Under 40%

36% of the boys-
syllabus 64% ofthe girls
compared to 47% of the boys-

girls

TabI e

syllabi- Thus in the modern mathematics syllabus, 
almost half the girls (49%) failed as compared to

as none of the

in Nairobi failed as

is significant
as boys.

evident that in the East

differences for any of the categories 
at 5% or 1% levels-

boys perform better than girls 
traditional as well as the modern mathematics

From Table V it is

Distribution of pupils from government 
maintained schools in Nairobi, by categories 
of grades and sex in the E-A-C.E. mathematics 
exam i nat i on, syI Iabus S.



sex

Sex Cred i t Pass Total

718179Boys 79 I 21 339
(I I-00) (24.93) (16.85) (47.21)

58 38334 244Giris 47
(8.88) (15.14) (12,27) (63.70)

The Z - test was used to test for

each grade category for English, traditional mathematicsi n
and modern mathematics. Table VIII presents the calculated
Z va1ues«

Z - values for test of significance ofVIII:
differences between the proportion of boys
and girls in each category of grades.

0 i st i net i on Cred it PassSubject Fa i I

0.015 0.28 0.180-91Eng I i sh

0-32 0.810.51 4.05*

0.49 0.77 0.53 3-93*

* Significant at the .05 level.

Mathemat i cs 
(Modern)

D i st i net i on 
Over 65%

Fa i I 
Under 40%

significance of

Table

Tab I e

Mathematics 
(Trad it ional )

Figures in.braces represent percentages in each sex attaining that grade.

differences between the proportions of boys and girls

11
VII: Distribution of pupils from government maintained 

schools in Nairobi by categories of grades and 
in the E-AC.E. mathematics examination, 

syI 1abus T.
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the proportions of boys and girls in any grade category
However in both traditional

and boys

level of significance..01
failed the traditional and new mathematics

examinations than boys.

I .

grossly under-represented or not represented at a I I in
wh i chcourses

3-

The proportions of boys

i s
4- Further evidence for

Nyanza province^! shows that the performance of boys

in the E-A-C.E.
mathematics is superior to that of girl Furtheri n s -

only one school in this province offered mathematics

5.

rely on

greater than that of girls.
5

more girls

and the new mathematics the proportions of girls

Summary of facilities, courses and statistical 
i nformat i on, Nyanza Provincial Education Office, 
Ki sumu.

The study of mathematics at the University levels

in the "fail** grade category differ significantly at the

The main points that emerge from the above are;

This means that significantly

Females are eitheris dominated mainly by

as we I I

at A levels to its girls.

were significant in Engl ish.

a strong background of mathematics.

Thus we find that none of the differences between

There are significantly more failures in mathematics

as the E.A.A.C.E. examinations

ma Ies. 2.

attaining Distinctions, Credits and passes in the
E.A.C.E. examinations in mathematics for 1974,

aided schools in Nairobi.
among girls at the E.A.C.E. levels in^the government
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I .2. Statement of the Problem.

Some of theseI .0.

Why do girls shy away from mathematics and subjects
needing further study of mathematics at the University

I eve 1s?and high school
students who do very well in mathematics atdo girl

E«A«C«E« enter after secondary schooling? Or put in a
What are the

and vocational aspirations of girls who doeducat ional
mathematics examinations andI n

do these aspirations differ from those of boys? Why
mathematics at

school certificate level? What is the part played by
society/ culture^ home background/ methods of instruction

Are there sex differences in
attitudes towards mathematics? If so, is performance

What specific

and/or boys find particularly

d i ff i cu11?

What part does the

and/or boys find very difficult?

mathematics which girls

very we I I in what ways

in producing differences between the achievement of
boys and girls in mathematics.

more convenient and easy-to-test format;

A whole series of pertinent questions arise

mathematics by the sexes?

girls 
mathematical abilities are called for in areas of

What courses or professions

are there more failures among girls in

are as fol lows;

in mathematics related to attitudes towards mathematics?

What is the role of intrinsic factors

from the discussion in section

such as motivation/ personality and innate ability

Are there particular content areas in mathematics which

etc. in contributing towards differential attainment in
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s.
study in Kenya play in putting girls away from

I .3. Limitations of This Study.
I .31 - to

be Examined.
From the discussion in paragraph 1.2 it is evident

that possible explanations for the existence of
differences between the sexes on achievement and

many and diverse.

mathematics but also his overall
subjects that he is taking. as we I I as his attitudes
towards school, towards his teachers and towards
society as study of the I ikely

in mathematics must, by its
be severely restricted to an examinationvery nature.

very few factors leaving out many equally
important and crucial One of these variables
is the innate potential, often labelled Intelligence

I

6. Esh iwan i, G.S 
mathemat ics. 
Na i rob i, Aug.

to the child will not only affect his performance in

Limitations on the Number of VariabIes

var iabies.

a whole.

of a

, 'Sex differences in the learning of 
Maths, Educ. Report Nob 3j Univ, of 
(974, page 13.

causes of sex differences
Thus a

attitudes towards mathematics are

abstract ideas in as few words as possible?

Quotient of the pupils, for which no satisfactory^
i

superior verbal ability of girls as shown by Eshiwani's^

mathematics, which uses symbols etc. to express

j measuring instruments exist for Kenyan Pupils.
Personality variables are recieving increasing

Some of these factors, whether extrinsic or intrinsic

achievement in the
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s

to test for differences 
personality traits- The 

a test was constructed, 
examination of a few 

instruments already exist

1.32: Limitations on the Choice of the Research Sample 
Research in the U.S.A, has shown that during the 

elementary school years sex differences in performance 
on achievement tests in mathematics are rarely found, 
while during the high school years and later on in college, 
differences if found are usually in favour of boys. Assuming 
this to be equally true for Kenyan school children we could 
expect sex differences to begin to appear at the end of the 
primary school and possibly for the gap in the achievement 
scores to widen as we move up the secondary school ladder. 
Hence what is necessary in this case is a longitudinal study 
in which sex differences are examined in relation to age. Thi 
study will be restricted to Secondary School Form 111 pupils 
only for the following reasons: 1) Studies have already been 
conducted using pupils in Form I and Form II. Thus Parkar's 
study (23,1974) used Form I pupils and Eshiwani's study 
(10,1974) used Form II pupils for their research sample. 2) 
Form 111 pupils had covered more than half of the SMEA syllabus 
and could thus be tested over a wide cross-section of this 
syllabus, and 3) Pupils of Form 111 had no major examinations 
immediately prior to or after the study which would affect 
performance. This was necessary to keep the sample to an 
appropriate size and maintain control over the data 
processing. Further, I imited resources along with the 
need to test different aspects of achievement in 
mathematics precluded the gathering of information 
from very large samples.

attention of researchers in the West. However, due to 
difficulties in measuring personal ity variables for Kenyan 
children, it was not possible 
between the sexes on various 1 
only exception was'motivation, for which 
Thus this study will be restricted to an 
measurable traits for which measuring
or can easily be constructed from those used in the West, such 
as attitude scales, cloze tests for reading ability etc-



16

I -33:

who had just entered the third Form oF

With the exception
two classes, which had had

teachers For a term or so, all the school
the First two books oF S.M.E-A. and

. Book Three-had moved we I I i nto The choice oF topics
thus restricted to the content oF S-M-E-A- Books Onewas

and Two-
Fol lowing the traditional mathematics syllabus th i sas
would have meant constructing
achievement tests spanning topics oF syllabus T- Bes i des.

its last phases oF being abol ished- Al 1

mathematics syllabus by 1978-

used in this study were drawn From school
No attempt was made to include schools FromNa i rob i.

rural areas oF Kenya although this would have enabled
valuable Urban-Rural comparisons to be made. valuabie

areas

already switched to the syllabus S«

schooIs

oF pup iIs
The research sample

The majority oF the schools

been covered by the pupils

Due to Financial constraints all the schools
1.34: Restrictions on the Choice oF Secondary Schools

a diFFerent set oF

L imitat ions on the Choice oF Content Areas oF S-M-E-A-

some oF the classes

no mathematics

in Nairobi have

in Kenya will have switched over to the new

i n schooI .

s had covered
oF one or

in this study was made up

in the sense that the eFFect oF strong_FamiIy_ties, 
cu I tural and t r a u e s (which are highly
esteemed in the rural areas) on sex diFFerences on

only those content areas oF S-M-E-A- books which had
secondary school, and it was necessary to examine

achievement in mathematics can be assessed-

Secondly no attempt was made to include pupils

s in and around

sy1 Iabus T is in
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sexes.
Ieavi ng

Thus Tor example,

one group going for modern mathematics
the other went for traditional mathematics lessons.
I -45 Research Quest i ons

In section 1.3 some
of the I imitations of this study were focused upon «

of these restrictions the large number of

specific research questions. This helped to clarify

7.

government
maintained secondary schools with pupils from both

One further natural restriction

(sect ion

Iessons while

practically all the schools

1essons,

and a 
-is.

Besides these two we have the Kenya Polytechnic^ 
which accepts pupils of both sexes, and a large 
number of coeducational unaided school

maintained by the government 
In all, there were two'

In V i ew

I .2, 
a series of questions concerning differences

between the sexes were raised.

i n one girls

are single sex schools.

questions raised earl ier were narrowed down to five

In the statement of the problem 
page 13)

One of these had been used for the Pilot Study, 
the other which was used in the main study.

Lastly, some of the single sex schools, although 
satisfying all other criteria for selection in this study 
had to be left out due to pupils following traditional 
or modern mathematics syllabi within the same schools.

school, girls in the 
same class would split up for mathematics

used in this study.
of the coeducational schools, of which only one was

was in the choice

This is due to the fact that
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to be the focus of this study. The first two of the

I .

and boys is found to

2.

and boys differs significantly?
the

researcher not only to identify the various content
areas
exist but would also

begin to experience difficulties.
decided to construct achievement tests

mathemat i cs« These items were designed so as to make
specific demands on the pupils^ for example, recall

straightforward
This would have made it possible tocaIcuI at i ons.

boys are weak as evident from their performanceor
the item.on

8.

topics covered in the first and second forms in

the performance of girls

indicate the levels

Answers to these questions would enable

in which the performance of girls

wh i ch pup i1s

facts or terminology or carry out simple

questions are;

in a topic at
It was

d i ffer s i gn i f i cant Iy?
What are the particular cognitive levels at which

the different issues involved and pinpoint the variables

Are there specific content areas in mathematics

so as to include 
items at four cognitive levels as proposed by Bloom°, 
and at the same time try to span as wide a spectrum of

in which significant differences between the sexes

locate specific mathematical abilities at which girls

Bloom, B«S«, Hastings, J.T., Madans, G«F«, Handbook 
on Formative and Summative Evaluation of student
I earn i ng< N*Y«, McGraw Hills, 1971.
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The remaining questions follow;
3. Are there differences in the reading ab iI i t i es of

of form Three? If so,
s i gn i f i cant Iy re Iated

to the i r mathematics achievement scores?
4-i(a) Are there differences between Form Three boys
and g iris in their attitudes towards mathematics?

(b) Do girls differ from boys in their enjoyment
of mathematics?

(c) and boys value mathematics equally?Do
(d) Do boys' and
mathemat i cs d iffer s i gn i f i cant Iy?I n
(e) and boys d i ffer in their educationals

and vocational asp i rat i ons?
What part is played by the variabti i .

bringing about differences in ach i evement
mathemat i cs.i n

5-
mathematics achievement tests can be attributed tothe
d i fferences?sex

be greater in sex

schooIs?

th i s study was mathematicsI n

achievement; this was measured at four cognitive 1 eve Is
score being obtained for each

student at each of the four levels.

The dependent variable
Significance of the Choice of the Independent Variables

girls

boys and girls are reading
ability scores of boys and girls

Do girl

(e) above in
es (a) to

girls' scores on motivation scales

using achievement tests^ e

differences in mathematics achievement
A question related to this is;

coeducational schools or in si ng Ie
Will sex

What part of the total variances in the scores on
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The att i tudes 'towards
name Iy, enjoyment

of mathematics subscale, value of mathematics subscale

Research carried out in the West has shown girls
For example.

an
years verbal differences are

Th i s
study attempted to find out if this was true of Kenyan

Th i s can be

i n the s i xt i es re I i es
heavily on the use of symbols, notations and abbreviatiI ons
in expressing mathematical
Does this excessive use of symbol at a special

subjects like Iiterature. art and languages where maximum
of words, phrases etc-use

and unambiguously-
the possibility of presenting girl

higly verbal form needs to be explored-content in a

s1 i ghtelementary school

mathematics scale had three subscales

var i able

disadvantage and make them concentrate their

secondary Form Three pupils-

s with mathematical

s put girls

to outscore boys at different verbal skills.

efforts on

to be superior to boys on

but after the ages of ten and eleven years girls begin

regarded as

If this turns out to be the case then

of pup iIs

important in that much of the "modern"

ideas as briefly as, possible

reading ability, attitudes towards mathematics.

mathematics introduced in Kenya

is made to express ideas clearly

and motivation in mathematics.

The independent variables in this study were

9- Maccoby, E-E. and Jacklin, C-N., The psychology of sex 
d i fferences California, Stanford University Press, I974-

and difficulty of learning mathematics subscale.

educational and vocational aspirations, sex

verbal ab iI ity- 
extensive review by Maccoby^, showed that up to the
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importance of attitudes towards mathematics and its
For

was the attitude to school. He
attitudes towards the school

teacher and towards school work. Hence the i mportance
of attitudes towards mathematics should not be overlooked

reasonably expect that
students' feelings will have
amount of work done, the number of hours of effort put

over-emphas i zed. Highly motivated pupils could be expected

texts and to double their efforts when faced with
impending failure-

the motivation
of difficulty.first sign

and learning of mathematics.pupils' performance

also found that
girls had more favourable
favourabIe

scale may simply give up at theI ow on

a strong effect upon the

related to attitudes and the higher the abiI ity the more

On the other hand pupils who score

International Study of Evaluation in 
VII, Stolkholm: Almquist and Wicksell, 

1967/ page 153-

, found mathematical ability significantly

for Kenyan pupils, and we can

effect on the performance of students in school.
I U 10 example, Husen

I 0. Husen, T-, 
Mathemat i cs .

to persist in their tolerance of difficult problems in the

in and the learning acquired in mathematics.

independent variables chosen for study in this investigation.
The importance of this variable

Motivation in mathematics was another of the

for inclusion cannot be

Again research in the West has pointed out the

This in turn will affect
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Finally, what the students want to be when they

mathematics and the number of hours they
to devote to the study of mathematics- 1f ma Ies,asp i re
to professions requiring a good grade in mathematics
i n the f i na I examinations for admission
accountancy etc- extra efforts will be made to attain

On the other handthese grades. i f fema Ies aspire to
Ianguages i si n

as secretaries and typists
in mathematics

hardly expect girls to
high regard for mathematics, except may be to

This naturally has itsget
set-backs as the study of mathematics is not taken

entry to a profession.
1 .6 - Purposes of the study.

determ i neI .
students who have completed the first two years of
secondary education in their performance on the content

2-

Knowledge, Comprehension, Application and Analysis-

S in the reading

Specifically this study was^carried out to;
if sex differences exist among Kenyan

professions in which proficiency

are will i ng
grow up can be expected to affect pupiI s'attitudes towards

have a

areas of S-M-E-A- Books One and Two-

students who have completed the first two years of

for its own sake but as

or as social workers, where the grade

a means to an end i.e. as an

categorised into the following cognitive levels:

as in engineering.

determine if sex differences exist among Kenyan

may not be important, we can

a good overall result.

determine if sex differences exist

secondary education in their performance on items

essential as for example
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tests constructed
selected from S-M-E.A- Books One and Two.

if sex differences exist in4. determ i ne
attitudes towards mathematics

and 'V' scales for enjoyment of mathematics and'E'

& 12.

b) mot i vat i on i n
- Nisbet Scale modified for use here.

5-
and educational asp i rat i ons

pup iIs in Kenya.of Form I I I
determine to what extent the6.

val id predictors of achievement inare

whole and at each of the cognitive level s.

Statement of the. Hypotheses
were tested in the study.

The first four stated nuI 1 formin fol Iows;
I .(a) There i s no difference i n the overaI I

achievement scores of boys and girls of
Form I I I in mathematics.
There is no difference between boys and(b) Hol2 ’
girls of Form I I I on their achievement

1 I .

I 1912.

Entw i st Ie 
determ i ne

L.R.z Two scales of attitudes towards mathematics. 
Volume 5

considered above

a)

sea I e

by c 1 oz e using passages randomly

if sex differences exist in the

Holl

of Kenyan Form III pupils as determined

as determined by Aiken's

mathematics as determined by the

are as

mathematics as a

ab iI i ty scores

i ndependent var i abIes

value of mathematics respectively, and by Husen's 
for the difficulty of learning mathematics^'

expression of vocational

A i ken, 
Journal For Research in Mathematics Education.
No. 2, March 1974-
Husen, T., Op Cit«, VoJume I, page

The fol lowing hypotheses
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levels; Knowledge, Comprehension,cogn i t i ve
appI icat ion and Analysis.

There i sol3 :
of Form I I I
content areas of School Mathematics of East
Africa Books One and Two.

Ho2I :2. There is no difference between the reading
ability scores of boys and girls

from S.M.E.A. Books One and Two.

Ho3I ‘3.

on Value of Mathematics.

•Tference between girls^ and boys'
of learningscores

Ho34 !

determined by
study in its

adapted form.

Ho4I :4- difference between the educational

aspirations of boys and girls of Form III.and vocational
The fifth hypothesis was concerned with prediction.

E Scale on Enjoyment of Mathematics.

c) H

on Aiken's "V" Scale
^o33 :

on attitudes about difficulties

on A i ken's
There is no difference between girls' and

There i s no

There is no

There is no difference between girls' and

as determined by cloze
tests constructed using a random selection of passages

no difference between boys and girls 
scores

on their achievement test/in various

mathematics as determined by Husen's Scale.

Ho32 ■ 
boys' scores

boys' scores

Entwistle-Nisbet scale as used in this

There is no difference between girls' and boys'

test scores in mathematics at each of the following

scores on motivation in mathematics as
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5. Ho51 : Cogn it i ve
mathemat i cs. Difficulty experienced
I n
Vocat ionaI and the number of hours
of work devoted to mathematics will not be good predictors

mathematics, for boys and girlof achievement in
The alternative hypotheses to the first four are

s i m iI ar, s i gn i f i cant d i fference
under cons i derat i on.

The alternative to the fifth hypothesis asserts that all the.

al I

achievement of boys and girls.

value of mathematics.

aspirations of pupils.

s of Form III.

asserting that there is a
the Var i abIebetween girls and boys on

independent variables considered will be good predictors of

learning mathematics. Motivation, Educational and

level Abilities, Enjoyment of
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CHAPTER TWO

REVIEW OF LITERATURE

I ntroducti on
This chapter will be devoted primarily to

differences insex
achievement in mathematics and on verbal abil ity- The
studies that have been reviewed i n th i s chapter vary
considerably in their depth of treatment-

(18,1962),

In all these studies sex differences were examined
though

The

a review

an Afr i can

a few of the
studies often concerned themselves with other areas

of the relevant Iiterature on

to the fact that only twenty three of the studies as

in some area(s) of mathematics

wes'^ern countr i es >
setting were by Eshiwani (l0,l974)r using Kenyan pupils.

majority of the studies listed here were conducted in 
The only studies located in

This is due

of cognitive functioning such as languages and other 
school subjects (e-g- Foshay et-al. (4,l96l))-

originally reported by the authors could be located- 
These include studies by Milton (1,1964)/ Singhal and 
Crago (2,1971)/ Hancock (3/1975)/ Foshay et- al.(4/1961), 
Rogers (5/1975)/ Jay and Schminke (6/1975)/ Dale 
(7/1962), King (8,1965)/ Wozencraft (9/1963)/ Eshhyani 
(10,1974)/ Labor (11,1974), Uusen (12,1967), Maccoby 
(13,1972), Fennema (14,1974), Callahan (15,1971), 
Stafford (16,1972), Lambert (17,1960), Mu^cio 
Jarvis (19,1964), Aiken (20,1972), Hanna and Lenke 
(21, 1970), Pidgeon (22,1967) and Parkar (23,1974).
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An attempt has been made by the

Besides these studies

located but as the research samples used
often outside the secondary school age range theywere

As
pupils below grade were

Obvious exceptions to thisexcIuded■

Three textbooks were particularly usefulsources•
for this purpose.

Psychology' by Anastasia (26,1958)- Other secondary
sources

Although some of these reportsI i sted above > were
often lacking in s i zes.

, tests used etc.ages
they provided usefulas

missing gaps which would have made the present rev i ew
incomplete in many respectslacking and

Differences' by Tyler

e.g. details, of sampledeta iIs

eIementary schooIs

examine the findings of many studies through secondary

Journals were

are studies I ike

much details as was possible.

13- A Study by Parkar, K.D« (23^1974) did not take sex as 
a major variable in his study, although Kenyan Secondary 
School pupils were used.

Singhal and Crago's (2,1971) in which pup iIs from 
several grades were involved (in this particular case

SIX in
were I eft out.

and by Labor (11,1974) using students from Western
Q- I '3 o I erra Leone

Besides these twenty two studies it was possible to

researcher to present these twenty two studies in as

included reviews in the twenty three articles

information and filled in the

These were 'Gender Differences' by 
Ounsted and Taylor (24,1974), 'The Psychology of Human 

(25,1965) and 'Differential

pupils from grade one up to grade eleven were involved).

several other studies as originally reported in various

a general rule studies involving

it was decided to include them
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An out I i ne

covered by the researchers will
2,1) of this chapter- The second

section (section 2.2) will then provide
the explanations extended by various authors for the

d i fferences in mathematics and on
A few major studies will be subjected

to a thorough and exhaustive treatment in section 2.3 of
An attempt will be made at furtherthis chapter-

interpretations and implications of the findings.

of the research procedures; Finally the fourth section
(2.4) will present a summary of the state of the art with

view to point out the direction of present trends ofa
sex differencesresearch on in mathematics. An

with the present trends.
2. I .

on Sex Differences.
Research studies conducted in the West have

a

cognitive functioning. Hochsch iId

fol Iows;

shown that girls and boys differ from each other in

I
An Outline of the Findings of Research Studies

section (section

attempt will be made to show how this study fits in

multitude of ways:- physically, psychologically as well

existence of sex

a summary of

discussion of the methodological problems and criticism

of the major findings on the areas

as in some behavioural aspects and in certain areas of 
'4 ..., sums this up as

be given in the first

14. Hochschild, A.R-, ”A Review of Sex Role Research" in 
Changing women in a changing society, Ed- by Joan 
Huber (Ch i cago and London: Un i vers ity of Chicago 
Press, 1973)/ p- 253-

verbaI ab iI ity.
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"The sexes

manual dexterity i-e- switt and deft movements of the
hands,^ and in perceptual speed and

Both genetic

As far back , compared the
performance of 385 boys and 757 girls using var i etya
of Engl ish and Arithmetic tests, to find u

sex
He found boys to be superior

tasks and in the selection of good reasons to explain
statements such as "New York is larger than Boston
because 
when it came to writing opposites to words and in the

15.

measurab1e

percept ion, 
(Review by Ounsted and Taylor, (24,1972))-

reasoning Ability of Children", 
? p. 90 as quoted by 
Teacher, Dec. 1963. p. 486.

differ in the way they think (Maccoby,
1966) percieve (Bieri, et.al., 1958)

selection of good definitions and meanings for words or 
poetry.

Bonser,F«G- "The i 
Contribution to Education. 
Columbia University, 1910) 
Wozencraft in Ar ithmet ic

which even wins some games)-" Page 253-

i n ar ithmet i c

The performance of girls was superior

in spatial

tend to have an

I ess rea1«"

aspire (Horner, 
1968; Turner, 1964) experience anxiety (Sinnick, 1956) 
daydream (Singer, 1968) and play competitive games

differences, small to be sure, but no

exploitative strategy, women an accommodative one.

real,

memory; males are

(Uesugi and Vinachke, 1963). (Men

Generally, females are found to be superior in

researchers in explanation of these differences- 
as 1906, Bonser'^

super i or i n

as welI as environmental factors are considered by

mechanical and numerical skills.
and organization and in mathematical reasoning.

reasoning and arithmetic computation tasks, in completion
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and 1930's several

similar resuIts
now

famous for adults and for
WAIS and WISC respectively.ch i dren, way that

wouId be at advantage or
He rejected al I thosed i sadvantage■ items on wh ich
differences were found during testing.

.th ink di ff erent I y
from women".

Stroud and Lindquist

s i gn i f i cant subject
i ns i gn if icant

The variables under study
included language, reading, workstudy, vocabulary
and verbal comprehension.

In the l920's

involving 50,000 pupils

by L i neo In

WechsI er (30, 1941) attempted to construct his

studies, for example
(27,1927), Woody (28, 1932) and by Pease

16

The Measurement And Appraisal of Adult 
Balt i more: Willi ams and W iIk i ns,

superiority over boys in

from 300 different schools

intel I igence test scales

a part i cuI ar

consistent and on

gains favour the boys'*-

17- WechsI er,D., __________
Intel I igence, 4th Ed -, 
1958^

18. Stroud,J.B« & Lindquist, E.F. Sex Differences in 
Achievement in the elementary and Secondary schools. 
Jour, of Educ. Psychology, V33r 1942, pp. 657 - 667^

the who Ie a

appreciable sex

concluded, "Girls have maintained a

ne i ther sex
i n such a

16. For example Lincoln's finding was that girls excelled 
boys i n read i ng ab iI ity at the eIementary schooI I eve I .

I 8 , after an extensive study

(29^1930)/ were carried out with

However as various studies using WAIS and WISC (e.g.
Strange and Palmer, 31, 1953) reported finding sex

I 7 , had to concede.

tests, save in arithmetic, where small

differences on certain items Wechsler
"... that men not only behave but
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Hobson (32, I 947)z Havighurst and Breese (33/1947)

studies
involving Junior High School Children and found boys

Hobson's study was concerned with both general and
specific abiI ity performance of eighth and ninth grade

On the generalpup iIs.
Anderson Group IQ test, which has.
of verbal

Thus for the eighth grade students

I 14.5.

Girls were found

comprehens ion subtest.

students >

I n

then trying out new approaches.
i nteI I i gence, verba I ab iI i ty,were

conducted separately two factor analysis

Sweeney (34/1953) reported his

equated for general

of experiments in problem

set,restructure and organize their concepts i-e- 
discarding the first system of organizing the facts and

on problem solving.

a ser i es

a high concentration

He found that males were significantly better

Even when the sexes

at solving problems where it was necessary to break a

to do with manipulation of numbers.

doing significantly better than girls

sub-tests while boys were superior on space and verbal

a slight but significant
fema Ie super i or i ty.

to yield scores on spec i f i c ab iI it i es.

but no differences were found on N, which was the ability

items, he found

better on the word fluency^ reasoning and rote memory

intel I igence test. The Khuhlmann

solving involving college
f i nd i ngs i n

The "Test of Primary Mental Abilities" was used
the average IQ of boys was 111.0 and that for girls was
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mathemat ical abil ity and various background factors he

of this thesis/ showed significant differenceson page 69
i nvoI V i ng the

(36,1954) found significant

No differences between the sexes were foundof boys >
"mechani caIon

cons i dered- no
differences were found on number tests

i dent i f i cat i on.counting or
Kostik (37/1954) controlled for factors such as

personal ity traits in
in their abil ity to

and tasks.
McDavid (38,1959) found girls more often imitating

adults performing
the same task attacked the problem set to them without

Terman and Tyler

ar ithmet i c"

found that boys excelled girls

similar problem

Also at Kindergarten and below.

looking for assistance.

adults who were seen by them solving a
whereas boys who had also seen the same

in favour of men on problem solving skills

involving simple

and non numerical problems.

what are commonly known as

transfer or apply skill and knowledge to new situations

intelligence, reading ability, practice effect and certain

A study by MiI ton (35/1957) considered in details

solution of straight forward problems, and of numerical

found the differences still persisting.

tests at all the age levels

"Story problems" in favour
differences in arithmetic tests requiring reasoning in

a study on high school seniors and

restructuring of the initial set or 'EinsteI Iung' for
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oF ch iIdren from

mechani cs
of English and spe11ing. There were very few s i gn i f i cant

Girls outscored boys ind i fferences > mechan i cs of
Engl ish at the fifth and eighth grade levels and in
arithmetic fundamentals at the eighth grade level. No
differences were found between girls and boys on the

of 1372 undergraduates
enrolled at the University of California. The i nterest i ng
hypothesis tested was that women who have high interest
and ability for mathematics mascuI i ne than

ab iI ity.
AppI ication of the t-test showed no differences

of male mathematics majors and femalebetween scores
mathematics majors.

mathemat ics majorswere
and male non-mathematics majors on the mascuIinity-

between the

non-mathemat ics

reading vocabulary test-
Lambert (l7zl960) examined the

all 48 states in the United States.

only average mathematical

re I at i onsh i p

femininity scale.
found on the masculinity - femininity scale

samp IeFem i n 1 n i.ty.. sea I e

found in the mean scores of ma Ie

Clark (39/1959) compared boys and girls

a MascuI 1n ity-

a carefully chosen stratified sample

However significant differences were

women who have

using a

The six subtests

between arithmetic abiI ity and scores on

Also no significant differences

are more

mean scores of f em a Ie mathematics majors and fema Ie

arithmetic reasoning, arithmetic fundamentals.
in the battery included reading comprehension

in grades
3/ 5 and 8 on the Cal ifornia Achievement Tests, using
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majors. art IcIe
shows that the correlation between mathematics ab iI i ty

very smaI I -

IX:

Reproduced From Arithmetic Teacher, January I960, p.2O

Group I(Maths. Majors) Group II (Non-Maths. Majors)Sex

0.008 -0.025Men
0.156 0-005Women

mathemat i c i ans.

study using 413 sixth
in which

included measures on conception oF quantity, numberTh i s
number process and of meaningful mathematicalsystem.

The 206 boys and the 207 girlsvocabuI ary «
the study were compared on the basis of
obtained on the measure oF quantitative reasoning and
Intelligence Quotient.

Found on intel I igence test scoresdiFFerences were

Lambert postulated that among girls

Tab I e Correlation Between Arithmetic Test and 
Mascul i n i ty-FpmininityScaI e .

"Quantitat i ve Reason i ng".scores oF pup iIs

raw scores

were obtained on

Muse io (18,1962) conducted a

Although no signiFicant

who are good at

grade pupils From 14 classes in three schools.

and mascul inity oF interest For both men

arithmetic it is actually the more Fem i n i ne who become

Table IX, reproduced From Lambert's

i nvoIved i n

and women i s
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Neither general i nteI I i gence
sex

summed up the
to I Iows;

important, therefore, to ensure that

w i th

perceptual configuration without being
Th i sdistracted by its context"- ab iI ity

his superior performance on the rod and frame test.I n

less able to totally
Id and depend more on the

surrounding visual field in which the given figure
pattern they were trying to graspor

Further^ women made 1arger errors whenembedded.
misleading cues were present.

disregard the visual fie

, have shown that the male

20. Witkin, H.A.,
N-Y- Harper: 
(25,1965) on

et al.. Personality Through Perception, 
1954, p- 156, as quoted by Tyler, L.E. 
pages 256 - 257-

implications of the study as

was reflected

His findings were that women were

maintain a

significant differences were found on the measure of

nor computational

differences as are thought to exist in the areas of

his more analytical attitude is able to "abstract and

"It wouId seem

quantitative reasoning.

Witkin attributes this

19- Muscio, R.D-, 
reason i ng

'Factors related to Quantitative 
in the 6th. grade. Arithmetic Teacher,

May 1962, V 9- PP- 258 - 262.

interests, attitudes, personality etc., that may affect 
the direction and quality of learning." (page 262).

20Witkin and Others

or 1ocate was

abiI ity could account for the 
Muse i o'differences found in the study.

the instructional program in arithmetic considers such
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stimulus had to be Judged independently of its
surround i ngs.

Jarvis (19/1964) tested 347 girls and 366 boys of

and reasoning.
placed into three groups according to

intel I igence Quotient Scores. The majorthe i r

I .Q.
However, i n

ar ithmet ic fundamentals
adept except in the high l.Q. group where boys were
slightly superior to ^irls.

(7/1962) reviewed earlier researchesDa 1 e

students from single sex schools and from coeducational
finding was that in general boys inHisschoo1s«

do better than those
and that there

frommay
Further

I ess marked
Dale considered thetendency to drop weak subjects-

with which they could have analysed the true situation.

boys' secondary schooIs
girls

coeducat i onaI secondary schooIs

group of girls

be similar differences for girls, with 
being superior.

The pup iIs were

coeducat i onaI secondary schooIs

their greater dependence on the surrounding field

levels were si ightly superior to their peer

cI ass and had a

a V i suaI

comparing the relative attainment in mathematics of

sixth grade in arithmetic fundamentals

in arithmetic reasoning.
girls were found to be more

In single sex

However, this fails to explain why women's performance

to what he calls "Passive acceptance" of females and

were from a lower social

rather than utilising the available perceptual clues

findings were that in general sixth grade boys of all

he noted that girls in coeducational schools were younger.

was poorer in the rod and frame test, where
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part played by two factors namely the teacher variable

He suggested that these could havetypes of schools-
an

Da 1 e

to say;

degree) chemistry gives toa
occurs

rather more frequently among co-educated than among

in mathematics
of pup iIs from ** grammar" schooIs

in coeducational
respect i veIy. of 46

secondary schools were Scores of
obtained on three tests- These were the

Nat i onaI federation of Educational Research Maths Test
One, Raven's Progressive Matrices which is

The major findings were that boys and girls in
schools did consistently better than those insex

coeducational schools in the "modern" category of

The

pp-

with that of pupils
A random stratified sample

s i ng I e

s i ngle

schooIs

secondary schooIs-

Iesser

important effect on the achievement of boys and girls.
21 , had th i sWith reference to the choice of subjects

11, An analysis of Research 
attainment in mathematics in single 

maintained Grammar Schools, Educ.
VI I I, 2, pp. 155 -160.

sex schooIs.

pup iIs were

single sex "modern" and

a test on

those who are

In the grammar schools coeducated

"modern" and "grammar"

also studying mathematics; this

boys did better than boys in 
performance of girls varied from test to test-

involved in this study.

segregated girls". (Page 14)-
King (8/1965) compared the attainment

and the amount of time devoted to mathematics in the two

non-verbal reasoning and the Step 3A Mathematics Test.

"Nor must we ignore the support which the study 
of physics and (to

21. Dale, R-R-/ Coeducation 
on Comparative 
sex and coed. 
Research,



38

The overaI 1 comparison of the results of boys and
on the three tests is summarised in table X.

Reprod. from Educ. Research, Vol. 8, 1962/63, 156.p.

Test Sex Mean N S i gn i f i cance

0.05'--

68.98Boys 1305
0.01*Girls 29-55 1251

Boys 31 -29 1305
0.01*Girls 29-55 1251

22.

on their performance on Step 3A maths test (p^.Ol).
Maccoby (13/1966) made an extensive review of

Boys 
Girls

46-35
47.09

1305
1251

girls

Tabl e

Step 3A Maths 
Test

Raven's 
Progress i ve 
Matr i ces

s on the tests

Hence girls were significantly superior on the test 
on non-verbal reasoning (p<-05) and boys were superior

N.F.E.R. Maths
Test I

Maccoby, E-E& Jacklin, C-N-, The Psychology of sex 
D i fferences, Stanford; California University Press,
1974. Al so Book review in American Educ. Research Jour.
1975, V 12, No. 4, pp- 127 - 139-

A more up-to-date version of
22her findings have been reported in a recent publication

X: Overall comparison of boys and girl 
used in Dale's Study.

literature on sex differences in cognitive functioning
and in social behaviour-

in which attempts were made to include major research
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recent Iy« According to Maccoby, in the area of verbal

were
Most of the studies

However,
begin to outscore

differences were not found in every study.

rough estimate "

nthan boys ..«
be distinct stages in the development of verbal skill S/

before the age of three and another at about theone age
I ittle sex difference in between

on verba I skills. Maccoby's
review of literature on mathematics ability showed no

differences on performance on number conservationsex
tasks or on enumeration^ in preschool children. Dur i ng
the early school years
found in the mastery of numerical operations and

In the age range from ninemathemat ical concepts.
review found that sex differences

when found were usually in favour of boys.
of thirteen, the results of most studies become more

23- Maccoby,E«E-

Educ«

eI even

after the age of ten and eleven girls

” , and Jack I i n. 
Intellectual Functioning", 
Plural istic Societ 
lest ing oerv icesj

to thirteen, Maccoby's

found to be in favour of girls.

a standard deviation higher

On the 
question of variability in verbal ability, Maccoby^^

After the age

ability sex differences up to the

girls score on

the ages of three to

noted that as a

reviewed found no consistent sex differences.

findings of studies on sex differences conducted

of eleven, with very

an average about a quarter of

as we I I, no sex differences are

Maccoby further suggests that there may

si ight, but the trend was for the differences if

C.N., "Sex differences in 
In Assessment in a 

styed . Anastasia, Princeton: 
/New Jersey, 1972, p. 38 - 49.

boys at different verbal skills, though again sex

elementary school age
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invariably found to be super i or. However, Maccoby
points out that the

varIes
to study.

Project Talent ) to I ess thanI n a
"in

significant differences between
of

d i fference On
, cone Iuded

I I when the
superiority of boys becomes consistent on
of populations and tests/*(p. 41)

week program.s I X

the S i ngha1

schoo i
The i r

dev i at i on (as

in the New York State prior to and after comp Ieti
Pup iIs

situation regarding variability 
between girls and boys

24- Project Taient^ initiated by Flanagan, J-C- was aimed 
at surveying the Talents of youth and relationships 
such as personality variables,abiI ities, interests 
etc- are under study-

25- Maccoby, E-E-, Op- cit-, page 41-

and Crago tested the hypothesis that girls and boys 
from migrant families do not differ in their

Singhal and Crago (2,1971) tested economically 
disadvantaged children from homes of migrant families

**Sex differences remain minimal
in her review;

fifth of a

a w i de range

consistent in their findings and boys are a I most

a standard

standard deviation (as
Study") to no

considerably from study
Figures of between two thirds of 

24

I ng a
who participated ranged between 

ages of five to sixteen years.

var i ab iI ity 
girls* and boys* performance were quoted by Maccoby.

Overall Maccoby concludes that there is very little sex 
in variability prior to adulthood■ 

25Spatial ability Maccoby

a large Swedish

gains in reading ability and arithmetic-

and inconsistent
until approximately the age of 10 or



41

ob-bained higher mean grade
both reading and the arithmetic pretestsi nscores

After the programme
it was found that reading thanI n

ar ithmet ici n arithmetic thanI n
read i ng.I n
One of the more recent reviews of I iterature on

in mathematics achievement is by Fennema
(14,1974).

was made for
al i
s i nee I 960. The review

At the preschool level three out of four i nvest i gators
ignificant differences between boys and

The fourth study by Rea and Reys (40,1970)

At the elementary
school

Two

performed

standardized achievement test.

the learning of mathematics by boys and girls were found.
One study by Hervey (41/1966) assessing ability to solve

sex differences

findings were that girls

and boys gained more

verbal problems before instruction showed that boys 
solved significantly more problems than girls.

(4'2/1970) and the other

reported no s

girls gained more

girls.

A review of 36 studies examining sex 
differences at three age/grade levels

included studies on preschool.
Early Elementary and Upper EIementary/High School children.

important studies reported in referred Journals

found girls' scores

at most of the grade levels.

significantly higher on number, 
geometry, recal I and total scores.

level no consistent significant differences in

categorize items and a

studies,one by Lowery and Allen 
by Wozencraft (9/ 1963) found that girls 

significantly better than boys- The dependent 
variables in these two studies were abil ity to
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Wozencraft, whose study on
s ignIf icant Iy

in which boys

Nine studies reported

significant differences that consistently appear between
n Fennema reviewed

(grade nine to
el even) Two of the studies reported

and boys >

in tests ranging from
Topology and Geometry, discovery of patterns,arithmetic 
reasoning tests to standardized achievement tests.

the learning of boys and girls

al I

subjects.

as their

Boys 
were reported significantly better on some of the tests 
in eight studies e-g- Jarvis (19,1964) on tests on 
reasoning ability, Muscio (I8,I962) on quantitative 
understand i ng« Fennema^^

years were used as

is dealt with i n det ails

no significant differences

vocabulary,Wozencraft (9,1963) on arithmetic computation 
and Parsley (44,1964) on arithmetic fundamentals.

three studies using high school pupils

no significant differences between girls

page 71 of this thesis, also found girls 
better at Arithmetic Reasoning, but no significant

samp Ies«

differences were found in arithmetic computation.

on tests measuring mathematics learning ... there are no

and girls in their preadolescent and early adolescent
Fennema examined twenty studies in

26. Fennema, E-, Mathematics Learning and the Sexes:
A Review, Journal of Research in Mathematics Education, 
May 1974, page 128.

concluded cautiously for the 
fourth to ninth grade pupils that "In overall performance

E ight 
found girls better in some of their tests, for example, 
Olander and Ehmer (43,1971) on a test in mathematical
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pup I I s.

while Easterday and Easterday (46,1968) found differences
As "the studies reviewed

at the high school

between sex differences and cognitive factors with two
methods of presenting mathematical content to ninth grade

were randomly assignedpup iIS a
to one of two treatment groups where they studied through
different programmed texts. One text used a verbal mode

presenting concepts and principles of linear order
The two texts were Judged to be parallelre I at i ons.

choice test was givenin content.
to both groups after completion. This test contained

and measures on the
were obtained by taking scores on the

I eve Is Bat the two cognitive A
also given to the subjects after 4retention test was

weeks to test for retention of learning at the two
One of the comparisons made on theI eve Is a

algebra pre and post tests for ninth grade

I n th i s study^ I I 9 pup i I s

A 33 item multiple

definite conclusions were drawn for this group by Fennema.
Finally, Hancock (3/1975) studied the interaction

cogn it i ve 
dependent variable

dependent var i abIe 
test of the criteria

a figural mode of

a standardized test

was between the sexes.

These were studies carried out by Bhushan et.al.

in favour of tenth grade girls.

Significant differences in favour of boys were 
reported by Backman (47,1972) on

(46,1 968) on
(45,1968) on Plane geometry and Easterday and Easterday

of presentation, while the other used

items at two cognitive levels

1 n th i s case

level were too few in number no
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With respect to the

The results
oT comparisons between the sexes extracted from the

scores of

Extracted from Table 7#

Ma Ies MeanVar i able Females Mean T-values.

5-26Criteria Test I 6.31 2.24*
Cr iter i a Test I I 5-45 6.48 2.22*
Criteria Test Total 10.71 12.79 2.60*
Retention Test I 5-984-57 3.02*
Retention Test I I 4-06 4.83 I .85

8.63Retention Test Total 10.81 2.89*

Further
comparisons for treatments within sexes showed that

dependent var i abIe

s i gn i f i cant Iy

MF|

Table XI: Experimental Group 
Dependent Variables.

i n the

27. Hancock, R-R. Cognitive Factors and Their Interaction 
with Instruct ionaI Mode, Journal For Research In 
Mathemat ics Educat ion, V 6, No. I, January 1975/ 
Page 44-

the hypothesis tested was:
Y| , there is no difference

As we can see from Table XI, females were superior

t - 1.98 was taken as significant with p = 0.05 & 
df = 52.

means and t

author's article are presented in table XI.

mean scores of the male and female groups.

27 Jour. Research in Maths. Ed. '

males who studied the verbal program did
better than males who studied the figural program.

on five of the six criterion measures.
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suggesting that there could have been a greater
willingness on the part of females to
experiment or that boys of ninth grade

I earn i ng task i f the
i s consistent with their cognitive

dill gent Iy
An earlier study by

female subjects scored significantly higher on subtests
I eve I -

the existence of sex-differences in achievement.

extensive research Iiterature on these factors will not
Carey (49r 1958) suggestsbe reviewed in this study.

that the poor performance of girls on achievement tests

soc i a I i zat i on. His study consideredd i fferent i a I
children's aspirations as to what they wanted to be
when they grew up.

seventy five percent of whom wanted
The responses of boys

A I though 
genetic factors play an equally important part, the

regardless of the cognitive fit.
Hancock (48,1972)

selected occupation being

apply themselves

using verbal and figural modes of

He found considerable

measuring achievement at the highest cognitive

to be either teachers or nurses.

may be due to less favourable attitudeSto mathematics.
Looft (50,1971) attributes sex differences to

to apply themselves to a

Various reasons have been put forward to explain

preferences, while girls

Hancock explains the amazing superiority of girls by

responses of girlsr

presenting concepts on I inear order relations found that

instructional material

involve in the

unanimity in the

are more I i keIy

were more variable, the most often

2.2. Reasons for the Origin of Sex Differences
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Firemen and FootbalI player. (51/1 973) Found
a deF i n ite

Jenk i ns

contributing to diFFerences between
perFormance by science and mathematics. H i s
Finding was that
perm i tted some

Thus For girls
a combination oF domestic

societal demands For girl
and boys to be

and aggressive.
the bas i s
For

oF

between the sexes.
diFFerent trignometry and algebra texts to Find that

oF these texts create the impression that womenseven
and their activities are comparatively dull and

texts presented mathematics as
An examination oF 4/100 pages oF instructionalenterpr i se.

sex-role stereotyping in texts, 
achievement tests and curricula in promoting diFFerences 

Rogers (5/1975) examined eight

soc i ety

relationship between encouragement by parents.
Se I I s

teachers and peer groups and the decision by pupils to 
oF 

years/high school mathematics.
(52,1974) looks at the role oF cultural and ' s

sex diFFerences.
considered the role

and responsible

take more

a mainly masculine

years **an approved course in
subjects may be substituted partially or wholly For 
science and mathematics other than arithmetic" reFlects

the 1950's boards oF education, 
iF not encouraged, through award oF grants 

diFFerentiation oF curricula.

s to be obedient, nurturant.

as I ate as

over I 5

independent, selF reI I ant 
Barry et.al,, (53,1957) also emphasized 

importance oF cultural rather than biological 
Sario and others (54,1973)

pressure in
sexes in

insigniFicant- Similar results were Found by Jay 
and Schminke (6/1975) who showed that mathematical
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sex stereotyping revealed definite evidence of
For example.

verbal problems show men far more active than women.

only 42 dealt solely with women and 82 included both.
Some researchers have examined the role of personality

i ndependence, conform i ty,

For

i n
the following words;

"An

ignore these stimuli i n
favour of internal thought processes <>> Dependent
children have been shown to be more distract!bl e

i nternaI
interrupted perhaps because of their greater

independence in boys and conformity-passivity- 
dependency in girls act

example Maccoby (55/1966) hypothesized that

The role

28. Maccoby, Eleanor, Ed., The Development of Sex
D i fferences Palo Alto: California, University of

of dependency
28 and conformity is fully explained by Maccoby‘^°,

individual who is dependent and conforming 
is oriented toward stimuli from other people; perhaps 
he finds it difficult to

as mediators of differences

inequal ity of treatment of the sexes.

traits such as aggression.

materials used in school mathematics for evidence of

sex-typed personality traits such as aggression

processing is

There were 282 problems involving men exclusively.

passivity, anxiety and extraversion in contributing

in intellectual performance.

Stanford Press, 1966, page 43-

(Rau, 1963); their

towards sex differences in mathematics achievement.
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to be acted upon by the environment. The independent
Page 43. Aiken (73,1972)

interaction with factors affecting attitudesthe i r
A 97 item

inventory was administered to 85 boys and 97
girls in the Sth grade. The difference
between the means of the mathematics attitude

ly).

found to be related to attitudes towards
computations, mathematical symbols and terms

The father

the attitudes of males but was not related to the
On the other hand, the mother

for ma Ies.

was

interest into
and other verbal persuits.

non-significant (3«47 and 3-56 respective

variable was more significant for females than
attitudes of females.

Besides theseattitudes towards mathematics was

and achievement in mathematics.

by Aiken was that attitudes towards mathematics 
directly related to interest in problem

variable was a

examined the relationship between age and sex and

The dependent conforming person is passive, waiting

solving tasks in general, but inversely related 
language arts, social studies

scores of males and females was found to be

and word problems in mathematics.
significant factor in determining

One interesting conclusion reached

orientation towards interpersonal cues

person takes the initiative."
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Besides Attitudes towards mathematics there have been

Aggress i ve

et«
disrupted by anxiety and failure and that the levelswas

of aspiration of boys were strongly linked to reality.
The levels of aspirations of boys were determined by

degree of circumspection. Walter and Marzoffsome
(57,1951) found the discrepancy score between aspiration

Stafford (|6,I972) considered thefavour of boys.
of.six environmental factors which could contribute

factors considered include attitudes towards

ordinal position in family and personal ity correlates .

attitudes towards mathematics
find mother-son but notwh i ch

i t

problem solving abil ity and further, that parental 
attitudes determine the right climate for favourable

Stafford pointed out that studies, for example, by Berry 
(58,1958) show that attitudes towards mathematics were

ro I e
The six environmental

as was shown by studies

in the sense that one must continually destroy existing

attempts to I ink certain emotions, for example.

and performance of boys and girls

statements and substitute these with new ones.

A current theory views mathematics as essentially

more favourable in men and clearly correlated to

Lough i n 
al., (56,1965) found that the performance of girls

a male activity and aggressive in nature.

aggressiveness to specific intellectual abilities.

mathematics, sex role identification, father absence.

to sex differences in mathematics.

about four times in
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father-son attitudes being correlated.
The part played by

brought to the 1 ight by Milton^

Stafford reviewed the findings of two separate

findings for women.similar
In the area of personal ity correlates Stafford

reviewed studies by Nakamura (61^1958) who found a
negative correlation between tendency to conform and

solving ability and by Sanders (62,1960) who

score
verbal ab i1 ity.

Stafford concluded that Personality variables were
correlated to mathematics ability.

Research Studies Considered in Detail2.3-

The

i

!

differences in the learning of mathematics among Kenyan 
students was carried out by Esh I wan I (10,1974)-

study recognized the existence of
shown by research in the West and set out to find out

problem

of the usual mathematics scores being higher than verbal
A study by Landy (60,1969) reported

sex differences could be reduced.

This was a reversal

found pupils more dependent on authority if they
higher on problem solving ability than on

scores for men■

One of the very few studies deal Ing with sex

as reviewed by Stafford,

than mathematics scores for men.

sex differences as

who found that by changing the character of problems so
as to make them less appropriate to the mascul ine role.

sex role identification was

studies, which considered the role of father absence.
One was by Carlsmith (59^1964), which found that if the

father was absent from home verbal scores were higher
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to what extent the findings hold for African High
The chief aim of the study was toSchool students.

differences exist in achievement and
The study

mathemat i caI
vocabulary of science terms and computation in predicting

Table
and girls in the study.XI 1

each of theTab I

from Res. Rep. No.3/

IPI PI Total sCCA

63 62 18055

Girls
174(2 Girls Schools) 60 6252

115 124 354H5TotaIs

Within each of the four high schools, the three Form II
of the followingclasses were randomly assigned to one

treatments:

Reproduced with modifications 
1974/ University of Nairobi.

/

Distribution of pupils 
exper imental group.

Boys
(2 Boys Schools)

the achievement of boys and girls in mathematics.
gives the distribution of boys

retention in mathematics among boys and girls.
also considered the role of attitudes towards mathematics.

e XI I :

reasoning, vocabulary of mathematical terms,

by sex in

determine if sex
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Programmed Instruction (PI), Conventional Classroom

Initially seven pretests were administered to all
the pup iIs. The results are reproduced in Table XIII.

Var i able
SD SD t

136.50 14.83I. Attitude towards Maths 136-3412.24 .1 1
10.12 3-64 10.36 .603-29

6.17 6.122.23 2.25 -20

8.25 2.644. Arithmetic Reasoning 7-49 2.41 2.89*
2.58 3.485- Probability Pretest I .72 2.25 4-09*

3-285-53 5-93 2.77 I-24
6.18 6.013.44 2.99 .47

favour of boys was found on the
significant differences in

SI ight

mathemat i cs.
d i d

boys didthan boys on
The

(Pl) group was taught

6- Comprehension (Maths Voc.)
7« Comprehension (Science Voc.)

Boys
Mean

Girls
Mean

Approach (CCA), and Intergrated Programmed Instruction 
(IPI).

sI i ght1y betterScience vocabulary-
the Five Dots test of reasoning while

A significant difference in 
arithmetic reasoning test while

s i gn i f i cant Iy better 
programmed Instruction

Surprisingly, girls

Table XIII: Boys versus Girls 
t - values.

EXTRACTED FROM TABLE 5- MATHS EDUC- RES. REPORT No- 3 
AUGUST 74 P- 10-

2- Five Dots (Reasoning)
3- Fractions (Computations)

on the Arithmetic•Reasoning Test.
a unit on

(Pretests) Comparison and

favour of girls was found in the probability pretest.
differences in favour of boys were found on attitudes towards 

Fractions, (Computations) and Comprehension of
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a teacher and
The two achievement tests were administeredprogram.

XIV gives the results of these three tests-
Significant differences were found on the second achievement

TabIe 4
The t-values for sex differences

the first achievement. second achievement
are presented in9

XIV.

groups.

Test PI CCA IPI

I. First Achievement Test +3«I9'^ -9-75^^ -0.12
2. Second Achievement Test-1.95 +0.76 -2-38^«’

-0.623- Retention Test +5-38*+7.57*
I eve I.

favour boys.

I . The t-values were computed from the data in tables
3 and 4/ page 7 and 8 respectively, of the Report.

probability through a programmed text, the Conventional 
Classroom Approach (CCA) through a teacher and the 
Intergrated Programmed Approach (IPI) through

XIV: t-values for differences between boy 
girls in the PI, CCA and IPI

Table

Tab I e

Table
as caIcuIated

analysis was performed by the present researcher using 
the means and standard deviations as quoted in 
(page 8 ) of the report-

test in favour of girls.

s and

2. A minus indicates that differences are in favour of 
girls, while a plus sign indicates that differences

To compare the performance of the 
sexes in each of the three treatment groups, additional

followed by a retention test six weeks after instruction.

* Significant at .01

for each group in 
and retention tests
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XIV that boys gained
measured by the retention test

of instruction.
2.31 I. COMMENTS;

The study provides useful information on overall
and boys. On five out of the

seven tests administered prior to the experiment no
s

an

It issexes.

paral1 el« of
the findings from one achievement test to another could

initially superior (as foundbe that as girls were on
probability) an attempt should

have been made to adjust for achievement
the criterion tests using these. was very I i keIy

test while the position was reversed on the second

1 n

It is clear from table

Th i s

wh i I e

scores on

s were found.

comparisons between girls

the reason for the overall t-values showing significance

significantly more as

girls gained more than boys through the Pl method

program was
A possible explanation for the reversal

the pretest scores on

ignificant differences between boys and girl
The only case of significant differences favouring girls 
was their performance on the probability pretests, 

experimental study of this nature, 
difficult to control

in favour of one of the sexes in the first achievement

when the instruction was through the CCA and IPI methods

it is very 
all the extraneous factors that might 

affect learning and possibly explain the reversal of the 
performance on the achievement tests by the 
not clear what steps were taken to ensure that the 
content as taught by the teachers and the
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achievement test- Possibly other explanations could I ie
in the "Hawthorne effect".

showed that there
in attitudes during the first termwere sudden changes

but the gains had evened out by the end of
He attributed this to the novelty effect.the program.

study the instructionIn Esh i wan i's on for twowas

Whether the CCA group were told they wereweeks >

aware of th i s
from their means on first and second achievement tests

respectively on the second achievement test.) When
the effects of the "Hawthorne effect" had worn out the

above
(5.38 for CCA, 4.78 and

Although

achievement and attitudes towards mathematics.

Form I pup iIs

on test.)

, from Nairobi schools

means of the CCA group shoot up to values wel1

The study used intact Form I classes which were

as evident

and boys on

was a

comparisons were made between girls

The only other study located in a Kenyan setting 
study by Parkar (23/1974) involving 219 students

the study did not take sex as a major variable ,

It appears

and IPI on the first achievement test; and 5-41 for

randomly assigned to two groups, a Control and an

Parkar's study in 1974, using

as if the CCA group was not

the PI and IPI group means.

(7.20 for CCA as compared to 10.71 and 9-8 for the PI

involved in an experiment is not known.

from six classes in two different schools.

CCA as compared to 8.60 and 7.80 for PI and IPI groups

5«2I for the PI and IPI group respectively
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The Control group was taught the
contents of SMEA Book One through the traditional chalk-

the experimental
group learnt the contents of SMEA Book One through what
Parkar labels "Programmed Work Cards"- Three att itude

used i n th i s study .seales These were:were
Attitudes towards mathematicsI .
Attitudes about difficulty of learning mathematics.2.
Attitudes towards the place of mathematics in3-
soc i ety.

Re I iabiI ity data for these scales or for the achievement
not g i ven in the study. Three tests assessingtests are

achievement of the groups were given at the end of the
first, second and third terms of the school Ayear.
summary

the section on comments-

Group

-5.04* +4-25*

-5.55* +1.15 +7.29*

*: Si

Second
Ach i evement
Test

Th i rd
Ach i evement 
Test

First
Ach i evement 
Test

Exptal Boys
Versus

Exptal Girls
Control BoysVersus
Control Girls

Table

talk, teacher dominated approach while

evel - A pl us of boys.

prove useful for reference in

The t - values were obtained from Table 
141, 142, 143) 0+ +he thesis.

of the findings on achivement tests is given

5% I 
in favour

5>ignificant $t 
differences i..

as a process

in Table XV, and will

I, 2 and 3 (Pages

sign indicates

XV2 Table of t — values contrasting 
performance of boys and girls in Parkar's study, 
1974.

exper i mentaI group.
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At the end ot the program the achievement tests were
were

again made. A summary of the results is presented
in table XVI .

att itudes towards

attitude towards mathematics.
Final Iy

had had in their attitudesex groups
scores during the experiment.
Again the results are presented XVII.
Table XVI:

6 and 7/ page 150/ 152 and 153

Group N

process

64 -I -34-0.59 +0.47 +0.7940

Control Boys 69
versus

Control Girls 38 +1 .72 -2.77^^ +2.25 +3-28*

Significant at -05 level.

D i ff i cuIty 
of

1 earn i ng
maths«

Place of 
maths 
in
soc i ety«

Extracted from table 
of Parkar's thesis

in table

Exptal Boys 
versus

Exptal Girls

s i gn i f i cant changes

Aga in girls

Att itudes 
towards 
Maths as

mathematics while boys had on the whole

Total scores
Att itude
Sea I e

Comparison of boys and girls

Table of t—values contrasting performance 
of boys and girls, on attitude scales after 
the program in Parkar's study (1974)-

g i ven to pup iIs.

a more favourable

a comparison was made to find out which

showed more favourable overall
in experimental groups
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t

Group t

-0.97I .
-I .652.
+0.653-

Control Group (Girls) -I .424-

improvement inindicates an attitudes over theA + sign
None of the tyear of program.

performed
both the groups on the first test of achievement.i n On

the second test/ girls

in the control
group, where slight differences favour the boys. The
performance on the third achievement test shows boys
doing significantly better than the girls in both the

groups.
On Iy two were

Table
summary of the findings.

vaIues

attitude towards mathematics scales

significantly better than boys

Experimental Group (Boys)
Experimental Group (Girls) 
Control Group (Boys)

Table XVI1: Pretest and Post-Test attitudes scale 
scores: A Comparison for Boys and Girls.

XVHI gives a

were significantly better than

values extracted from Parkar's Thesis,
Tab Ie 8 Page I 54 -

values were significant.

given to the pupils during the course of the study, one 
at the beginning and one at the end of the study

in br i ef, girls

boys in the experimental group but not so
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4z and 5 of

NGroup

process

64
-I .70 -1.18 -I .12 -0.9940

69
+0.47 -0.58-0.59 +0.38

A + sign on the left of the t-values indicates that the
difference favour boys

had
attitudes on all the three scales, as well

the total attitude seal e.
boys had more favourable attitudes on the 'Place of
Maths in Society's scale and on the overall

However none of the differencesthe attitude seal as
sign ificant for either group-were

Exptal Boys 
versus

E xpt al Girls

Pretest 
on 

maths

Pretest in 
att itudes 
towards 
maths 
total 
scores

D i ff i cuIty 
of

I earn i ng
maths

PI ace 
of

maths
i n

soc i ety

favourabIe

The t-values were obtained from Tables 
Parkar's Thesis page 145/ 147-

Tabl e

Contro1 Boys 
versus

Control Girls 38

sI i ghtIy more

scores on

as on

For the experimental group, girls

as a

XVIII: Table of t-values contrasting performance 
of boys and girls in Parkar's study on the 
attitude scales.

In the Control group
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COMMENTS:2-321.

Parkar's study has provided the present researcher

achievement and attitudes towards mathematics in
secondary schools of Kenya-

the close agreementI s
findings of Parkar's study and in the findings of
research studies carried out in the West■
and boys used in the study had just left the primary
school and begun their secondary school education. At
the end of their first term in secondary school^ girls

significantly better than boys in both the Controld i d
The situation had not

Exper imental
no

During the third term there is
BOYS did significantly better

both the groups. XVIII hasI n
shown the attitudes of boys become slightly more

the Control group) while the attitudesi n

towardsof

it would be unsafe to general ise or drawWh i I e
useds i zes

if the first year of secondary

favourable (as

As Table

conclusions from the rather small sample

than girls

girls

performance of girls.

The girls

girls became considerably I ess favourable 
mathematics during the first year of secondary schooling.

What is most surprising

changed much by the end of the second term.
did significantly better than boys while

significant differences were notable

in the study (number of boys is 123 and number of girls

on sex differences in the

is 109) it seems as

and the experimental groups.

a total relapse in the

schooling has a strong influence in bringing about

in the Control groups.

with valuable information regarding boys' and girls'
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co

Table XIX:

Boys % Girls %NN
(32.1%) (7-0%)178 21Credit above
(15-5%) (12.9%)86 39Bare pass
(52.4%) (80.1%)291 142Fa i I
( 100%) (100%)302555

Numbers and Percentage of Boys and Girls in 
each Category of Grades.

Data compiled from Labor's article, Afr.Jour. of Res.Vl^l974

changes in the attitudes and achievements of Form 1 
pupils- One would expect to find attitudes of primary 
school children to mathematics (whether traditional or 
modern) to carry over into the secondary schools. This 
may in turn affect their performance in the secondary 
school. It was necessary to reproduce t - values from 
Parkar's thesis so as to summarize his findings as 
clearly as possible.
2.33. A study seeking evidence of relative attainment 
in mathematics of boys and girls in single sex and 
coeducational schools was carried out by Adonis Labor 
(11,1974) using 17 secondary schools in Western Sierra 
Leone. The subjects were 857 pupils who sat for the 
mathematics papers in West African School Certificate 
and G-C-E. exam of June 1972. The 17 secondary schools 
included five girls' schools, nine boys' schools and five 
—educational schools. Mathematics achievement scores

were the reversed stanine grades for the School Certificate 
and G.C.E. mathematics examination. These grades were 
categorised as "Bare pass", "Credit and above" and "Fail". 
Table XIX was drawn up from the data given in the article 
and shows the overall number of boys and girls in the 
three categories of grades considered for mathematics.
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the start I i ng
figure of 80«I % A I most

aim of the study was to compare theThe main
sex and

XX reproduced from the
indicates the percentage in each of the categoriesJournal

sex
The proportion of boys and

Contraryfailed
schooIs

91-2% of the girls

fa iIed•

Reproduced from African Journal of Education, Res.Dec-74,VI

Grade Category

Credit and above

69 36 17 3Bare Pass

Fa i I

384 (100%) 234 (100%) 171 (100%) 68(100%)Total

139 
(54.2%)

18 
(23.1%)

39 
(32.7%)

62 
(91.2%)

3 
(8.8%)

I 80 
(76.9%)

of grades considered for boys and girls in single

from single

TabI e

Single Sex Schools
Boys Girls

Coeducational Sch-
Boys Girls

Examination of Table XIX reveals

TabI e

to expectations, figures for coeducational 

showed that 63-7% boys failed while

H5 (67-3%)
176 
(45-8%)

as the failure rate for girls.

attainment of boys and girls

five times as

coeducational schools-

many boys got a credit or above as girls.

XX: Number and percentage of boys and girls in the 
three grade categories in single sex and 
coeducational schools.

girls who reached "barely passed" grades shows startling 
discrepancies- From single sex schools, 45-8% boys 

as compared to 76-9% girls who failed.

and coeducational schools.
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Finally the 2. - test was used for contrasting
pairs of proportions of candidates obtaining "Credit

The proportion of

= 3-91/ and p<c-Ol).( z value
Sex differences were also considered among the

"bare pass" No significant differences

of grades-
from coeducational

and the

2.331. Comments■
(7,1962)

do better
According to Labor

and above" grade in mathematics- 
tt

Credit and above" for boys was significantly greater

This study gave further support to Dale's
coeducational schools

(z value

group of pupils.

their counterparts in coeducational schools

sex schooIs

sex schools

is higher than that in

were found between the proportion of boys and girls 
from single sex schools in the "bare pass" category

proportion of "pass and above" grade for boys was

However, significant differences between

higher than that for girls irrespective of the sex 
of pup iIs in the schooI .

s 1 nthan that for girls in both the single
= 7-90 and p<.0|) and coeducational schools

finding that boys in
than boys in single sex schools.
the finding that the failure rate among girls (91-2%) 
in coeducational schools

boys from single sex schools and girls
schools were found (z = 2.82, p^^.Ol) in this category.

The author concluded that the proportions of 
"pass and above* in mathematics for boys and girls in 

single sex schools were significantly higher than for

single 
(76-9%) is contrary to expectations.
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However, it should be noted that this depends very much

The very fact that girls have been placedof schooIs .
will

that in

and pup iIscho i ce are
i n the

do by excluding subjects

Thus for example, whoever has heard of woodwork
subjectsor

Obvious exceptions
I ike Tanzania and China, which have

Hence coeducational schools could
act as transmitters of cultural and traditional values in

sex schools by restrictingexactly the same way

women"«

performance than theon

pupils in the choice of subj’ects and encouraging the belief 
and science for men and domestic science forof "mathematics 

Thus it is felt that Labor should have examined 
teachers (availability, qualifications and

are countr ies
d i vers i f i cat i on/vocat iona I •za'tlon o'f secondary education

the single

b i as secondary schooIs■

in coeducational schools

experience 
coeducational schools

as the

in the set up of the two types

as the school

sex schools

single

It is often the case

sex and

a po1 i cy of

traditionally reserved for the opposite sex from the school

a I together.
metalwork and engineering drawing being offered as

performance in mathematics.

of subjects available to the pupils

same ways as the single
encouraged to take subjects appropriate to their sex.

coeducational schools there is a greater diversity in the

large number of factors such as whether thereon a

variables such as
) and choice of subjects in 

as well as factors such

not necessarily raise their

and where girls are taught technical subjects in technical-

to girls in single sex girls' schools.

time tables, number of periods devoted to mathematics etc- 
in the two types of schools- These, it is felt by the 
present researcher, would have had a bigger influence

are real differences
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are or

that the failure rate among girls in Western Sierra
Leone

does not mean anything

what category of schools were used.

2.34.

One of the variables in A

in reading
science, geography and

The mathematics test had 5 itemsnon-verbal abiI ity.
computation, 7 verbal problems, 5

basic concept items and 9 problem sequences. OveralI,

An interesting finding of
the study was that boys varied more from country to

fifth of a standard deviation abovea

test •
also did

). Other variables(in ten out of the 12 countries

country (falIing
a I I countr i es).

However, th i s

single

relatively better on the non-verbal tests

pilot study was conducted in June 1961 and was reported 
by Fashay et. al. (4,1962).

as the tests used were different and possibly the

Girls performance was

It is not cI ear

the girls over 
best on the reading test and poorest on the science

requiring simple

study of achievement in mathematics using students from 
13 different countries were reported by Husen (12,1967)

sex schooIs.
mere fact that pup i1s

is much higher (80%) for girls than that of girls 
in Na i rob i (55%)■

in coeducational schools
A comparison between pupils

girls did better.than boys on the mathematics test in 
11 out of the 12 countries.

A total of 9,918 pupils

a total of 45, was sex.

comprehens ion, mathemat ics.

This was found in each of the 12 countries. Girls

spread over 12 countries were tested

syllabi followed are not the same.

in Western Sierra Leone and Nairobi schools reveals

The findings of a major international comparative
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of relevance to this study cons i dered i n the pi1ot
study were the effect of the father's level
educational and occupational status on the achievement

and boys. F i nd i ngs
from country to country.

occupations in Germany did better than

The main study was conducted in 1964 using fourboys.

Ib, 3a and
3b respectively-

In the words of the
authors the aims of studying sex differences were, to
determ i ne;

n

and
whether sex differences are reflected in

«.. and
to understand how sex roles i nterest

mathematics, plans to take further mathematics andin
attitudes about difficulty of learning mathematics- u

Husen (12,1967) page 204-

For example^boys whose 
fathers were i n the unsk iI Ied and sem i-sk iI Ied

mathematics courses but also achievement of boys

views of the role

girls.

of girls

Girls

girls..

with fathers in clerical category perform better than

compared to computational problems
are related to

s of

on these variables varied

These were labelled Target populations la.
students in the final year of secondary education.

a group consisting of mathematics students in their

of men and women influence not only the taking of

final year of secondary school and non-mathematics

girls were involved in the study.

the way in which cultural

verbal as

sample groups, two from the thirteen year age groups.

In all nearly 39,000 boys and 34,000
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An attempt has been made by the present
researcher to summarize Husen's

XXI .

Table XXI:

Var table Find!ngs

Total Maths Score:

Verbal Problems:

were

cases >

diFFerences in Table

Summary oF Findings 
Achievement by boys and girl

SigniFicant diFFerences were Found 
in Favour oF boys in all Four target 
populations Boys showed greater 
var i ab iI ity i n the i r ach i evement.

in Husen's Study oF 
s in Mathematics.

Findings on sex

Computational Problems: Clear diFFerences in Favour oF 
boys were Found in all populations. 
Girls were superior to boys in 
Israel, U.S.A, and Sweden . The 
variance between countries and sexes 
was SigniFicant in all

Interest in Mathematics: Boys show signiFicant Iy greater 
interest than girls in all populations. 
The correlations between sex and 
interest range From 0.09 to 0.12. 
Only in England, Sweden and France 
did girls oF population 3o show 
greater interest.

Clear diFFerences in Favour oF boys 
were Found in all populations. Only 
in Israel were girls superior to boys.

Plans to take Further Mathematics: No SigniFicant 
diFFerences in population 3o and 3b. 
Boys more Frequently plan to continue 
and girls to cease study oF mathematics. 
Only in Populations 3a girls oF three
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67.

Fi nd ingsVariable

Plans to take further mathematics:

S a

sex

The summary in table XXI hardly does2-341 - COMMENTS;

to all the findings of Husen's study on sex
mathemat i cs ach i evement■ However, if

influenced the course of the

Very 
found. 
case of

XXI: Continued from PageTable

any single study has
present research undertaking then Husen's study could

few significant 
The on Iy
girls find i ng 

easier than boys was 
In F i nI and and 
boys find mathematics 

easier than girl

Sex of School 
Single sex schools:

Difficulty of Learning Mathematics: 
d i fferences 
s i gn i f i cant 
mathemat i cs 
i n IsraeI . 
Nether Iands.

any justice

Boys were significantly better than 
girls in all populations on 
achievement in mathematics. No 
significant differences between 
boys and girls on interest in 
mathematics. Only in Australia 
and Israel were girls superior to 
boys in the single sex schools.

countries plan to 
study mathematics more than boys.

Coeducational Schools: Only In population 3b were boys 
significantly better than girls. 
In populations 3a differences almost

* disappear.

differences in
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study proved to be

inspiration when in doubt■

d i fferences■
('=' 73,000) . The present study useds I zes

examined in

it >
This study

used seventeen achievement test booklets containing
A rather ambitious undertaking this!about 320 items-

leaving 17 tests-were

As some of the world's leading
i nvoIved i n

any

were
psycho Iogy

that;

solving achievement and
solving will be reducedsex

pup iIs«
This study examined i4*Husen's study used

between this study and Husen's

Husen's

relationship between masculine

on Iy 600
Husen's study had 48 variables

Husen's study used very large sample

No wonder more than a quarter of the original 25 tests 
However at the time

M i 
males and 66 females, 

class at Stanford, tested the hypothesis

a) there
identification and problem 

differences in problem

a total

I s no

most useful and was often the only source of
be said to be the one.

made for between sex variance

There are more similarities
than there are

rejected,
felt necessary to span as much of the S.M.E.A.it was

text books as possible-
mathematics education were

Husen's s
cr it ical comments.

I ton (Ir1957) using 129 students, of whom 63

of ten tests containing some 174 items.

author it ies in
itudy the study is ceported here without

from an introductory

b)
when adjustment is
contributed by sex role identification-

Twenty problems involving two types of problem
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differences between men and
.02 level of significance. S i gn i f i cant

correlations between problem solving skill
identifications were also found both withinro I e sexes

Milton next performed an Analysisand across sexes.

the sexes persisted when adjustments were made for
Mi I ton showed that after

solving.
According to

Final Iy to
could be accounted for by the scores on the

ro I es
to acquire problem solving skills.

implied that females will not develop problem
better problem so I vers.

sex differences on problem

Ten were

In every case

mascul in ity-fTemininityscores.

adjustment the significant 
solving skills

findoout what portion of the variance within

women were significant at

solving skills were used in this study.
straight forward questions solvable by direct means,

s and sex

mascuI i ne are

a sex
Mascul inity-femininityscale Milton fitted the variables 
to a regression equation. For both men and women the 

the mascuI inity-femininityseales were found

were no longer significant at any level.

while ten needed restructuring in which it was necessary

the -01 or

of Covariance to determine if the differences between

Milton this 
solving skills as long as they identify with feminine 

and relearning of sex roles will be necessary

to change the initial set for solution.

scores on
to be significant contributors to the variance in problem

Mi1 ton cone Iuded that men who are more
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2.351. Commen'bs
What are classed masculine and feminine

poles in Milton's study vary from society to society.
ithin society the poles of females and

in Kenya, urban populations mayFop example.vapy.
distinctions between male and femalenot see the same

popuI at i ons.would the mope consepvative pupal

Often thepe is
impoptant factop to considep wouldIt seems that a mope

solving

What happens insk i1 Is.
pevepsed, and whepe men fop example engagepoles are

act i V i t i esi n
Hence the papt played by experience

impoptant-

One

i n

po I es

ma I es

which ape pesepved in the West fop females, 
29,

wou1d be mope In this case experience would

be the papt played by expepience and specific tpaining. 
impi ies that the mascul ine poles

Even w

a pevepsal of sex

Milton's contention 
apppoppiate to developing ppoblem 

a culture in which the sex

of men and women.
poles as

ape mope

20 Lambept (40,1960) found that the mope feminine women 
become mathematicians pefuting Milton's eapliep 
finding. This indicates the vepy apbitpapy natupe 
of the scale. Besides, the coppelation between scopes on 
this scale and mathematics achievement was vepy 
smalI •

p I ay
of the abi I it ies 

of the few studies that found sex diffepences
a study by Wozencpaft (9/1963)

and vice vepsa

favoup of gipls was
using a pandom sample of 5/708 pupils fpom gpade thpee 
and 5/059 pupils from gpade six^fpom a total of 121

equalizing pole and bping about a convepgence 
of the sexes-
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schooIs. Approximate Iy ten percent from each school
of random numbers- Eachwere

h igh IQ I eve I -
given to measure knowledge skills and understanding

The tests mainlyof
factuaI I earn i ng.

than the means of boys. For pupils of low and middle

For

When comparisons were made for
intel I igence and low

intelligence groups of the sixth grade the differences

An interesting finding was thatclass intelligence group.

years while for girls this difference

and 2-7 years respectively for boys and girls. In
broad program of

abiI ity.

elementary school mathematics-

arithmetic computation the scores of sixth grade girls

slow boys In the third grade the

measured lower cognitive behaviour i.e.

A series of tests were

only for the middlewere significantly in favour of girls

average and a

selected using a table

conclusion Wozencraft recommends a

On arithmetic reasoning the mean scores of girls were 
significantly higher at the 1% level of significance

between the bright and
difference was I 2

Figures for sixth grade were 2^ years

intelligence levels, the girls* mean scores were

low, an

work in which pupils can work at their own levels of

was significantly higher than that of boys at the 2%

grade was divided into three IQ levels, a

However, at

significantly higher than those of the boys.
the sixth grade the difference between the sexes does 
not reach the 4% level of significance.

high intelligence, middle
level of significance.

was 1«I years■
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2.361. Comments
Wozencraft's study has pointed out the fact

that differences exist not only between sexes but also
and that these differences are

2.5 years at the sixth grade and 1.5 years at the third
implies that some pupils ofTh i sgrade >

7th grade work wh i1 e
of doing 4th or 5th grade work. Also the differences

increase during the primary
One could expect to findschool years. a

situation in Secondary schools
between the pupils not

I I I and I V the
differences between the bright and dull w i den. Se1ect i on
for Form Six again narrows the gap by bringing together
the brighter pupils.

ser i OUS
Hence a need for alternative programsof dropouts.

from 17 classes with
The

attitudes towards mathematics and the other was onon

have passed their first bottleneck of selection after 
C.P.E. and gradually in Form II,

s i m i I ar

Thus in Kenya^the problem

others were only capable

approx i mate
scale consisted of two parts, one having 22 statements

work i ng on

are capable

so wide in Form I when the pupils

within sexes

within sexes appear to

as wide as

I s more

which the less bright can master effectively.
Callahan (15/1971) used an

as well, with differences

attitude scale.

as at each bottleneck there-are large numbers

constructed by Dutton to gather data on the attitudes 
of eighth grade pupils from a single Junior High School

A total of 356 pupilsin New York.
enrolments of 23 pupils each were used.
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the likes and dislikes of pupils. Pup i1s were asked

ranging from I to 11, the latter, score being the

Analysis of the data showed that 44 boys I iked6.
(24% andmathemat i cs

The number of boys who showeid
extreme dislike for mathematics was 12

ly). Girls and boys
Al so

much more stronger disl ike for word
problems than did boys-

Comments2.371 ■
used in this studys I zes

make it difficult to draw general conclusions on the
likes and dislikes of girls and boys. Further only

statistical testsor
used to find outwere

Mere comparisons of
to draw definite

on achievement tests and
The main points which

from the review are as follows;emerge

(7% and 4% respect i ve

performance
attitudes towards mathematics

2.4- Summary
The foregoing review of literature compared the

of boys and girls

i mposs i ble

The small sample

to 7 girls

grades were involved.
if the differences between boys

and girls 
differences make it next to

as compared to only 28 girls 
15% respectively).

as compared

extreme position for dislike.

a scale

showed about the same

Also no

Girls showed a

cone I us i ons.
of the State of the Art.

to indicate their feelings by checking on

one school was used which means several age groups

A neutral score was

were significant.

dislike for mathematics.
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At the nursery and early primary schoolI)
sex

V i rtuaI Iy non-ex i stent«are
i n

For children in the Western countries differences2)
ach i evementi n

tests first begin to appear towards the end of the
The differences consistently favourprimary school

boys in the secondary school years«
The three studies for African children at the3)

secondary school levels reviewed here found
significant differences favouring boys- These were
the studies by Eshiwani, Parkar and Labor- The
differences were
study -

4)
in Western countries differences were often found
in favour of boys when the higher I
abilities in mathematics were being tested. However/

level cognitive abiI ities the differencesat 1ower
favour of girls-

The review of literature pointed to

However/ studies like Staffordmathemat ics-i n

The present researcher views that

eve I cognitive

I eve 1s

5)
of environmental factors contributing towards

the performance of boys and girls on

(16,1972) have suggested that innate factors are

differences on achievement tests in mathematics
This was reported

differences between the sexes on their achievement

most studies but these were not reviewed here-

not so consistent in Eshiwani's

In the upper primary school and secondary schools

a 1arge number
were 1n

more important-



76

equal Iy i mportant. Evidence for this comes from the
d i fferences

absent during the primary school Some of theyears.
environmental factors considered
contributors to sex differences in mathematics by
researchers in the West include attitudes of pupils

differences in educational
parental encouragement^cuIturaI and societal pressures,

in the personal ities

Much of the directions for the conduct of the present
study and for the choice of variables for exam i nat ion in

in the West examine
differences on achievement tests in content areas ofsex

I eve 1s«

The present study also examines the
performance of boys and girls at different content areas

levels i.e. Knowledge, Comprehension,at four cognitive
As jt would have been

impossible to justify the choice of one content area

differences in as many areas of the S.M.E.A.
as poss i b1e «

the study came from the studies reviewed in this chapter.
The more recent trends of research

studies by Carry (69,1970), Carry and 
Weaver (70,l969)r Husen (12,1967) and Kilpatrick and 
Mcleod (71,1970).

Application and analysis

For example
mathematics with items at different cognitive

sex role stereotyping and differences

sex differences it was decided
to examine sex

in mathematics are virtuallyfact that sex

of boys and girls.

over another for studying

towards mathematics, differences in social ization.

as important

both environmental as well as innate factors are

and vocational aspirations.
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S'fcudy have been shown "fco be important by
in the West-research studies

Chapter One, section l-33z due to I imitationsout I n
i nstruments

of the variabIes^the choice of these was made
Thus attitudes

educational and vocational aspirations were the
chosen for study-

West is the teacher variable.

to omit i n sect i on
in Chapter One of this thesis.I -3- Three different

These were expository, discovery and laboratory methods.
It was proposed that the three methods would have
differing effects on the learning by the
certain mathematical concepts-

i n th i s

var i ab1es

This var iable was

of non-availability o‘f suitable measuring

teaching methods were to be the focus of the study.

sexes of

with some degree of circumspection.
for some

towards mathematics, reading ability, motivation.

However, as pointed

initially included for study in the draft proposal

One variable which is considered important and which

preceding the research, but it was found necessary

has so far not received much attention in studies in the

it in view of the 1 imitations out I ined

The independent variables chosen for examination
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CHAPTER THREE
DESIGN OF THE STUDY

3.0. I irbroducfc i on
This chapter gives

and procedures used in obtaining and processing the data.

involved in the development of the achievement test

and the attitude towards mathematics scales.
The pilot study is the subject oT discussion oF

sect ion 3 -2. item and scale analysis
data results and the major findings are reported in this
sect i on.

main study.
administration procesures, methods used for scoring the
tests and coding the responses are outlined i n th i s
sect ion.
3,1. Construction of the Tests
3.11. The Achievement Test Battery

During September, October and November 1975
test items were constructed to cover the 35 chapters
of School Mathematics of East Africa Books One and Two.
Initially the items were written out on 3" X 4" cards
of four different colours, each colour representing

sources of data and the type of the research design
a description of the

battery, the student questionnaire, the close tests

Its aims, purposes.

Finally section 3.3- gives a description of the

Section 3>1 considers in details the stages

The research sample, its selection, test
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Various systems of

could have led ■to 'the construct ion of “the achievement
tes't ba-t-tery and "to -the
var i OUS Examples of these
systems are
1972).

col leagues provided

Only the broader cognitive level categories such as
Knowledge, Comprehension etc. were used
that Bloom's subdivisions of these into finer

ab iI ity to recal I facts, carry
Igorithms etc. were extremely narrow and too

However, these sub-categories provedspec i f i c«

At first the selection of items

and their classification by content and level was
Much of this could be attributed to thehaphazard«

fact the objectives of a chapter i
not clearly stated. Thus no clear strategy forare

item as belonging to a certain chapter couldan

overall objectives of a chapter was through
examination of the questions at the end of the chapter

This task was further complicated by theitself-
fact that the content

chapter often representing one or two

classification of items.

as proposed by Fraser (63,1972) and Gronlund(72, 
However, the Taxonomy of Educational Objectives 

produced by Bloom (65,1971) and his

a part i cu1 ar

in the S.M.E.A. books

a careful

areas of several chapters overlap ,

out a

classification were available to the researcher which

placing
be used and often the only means of finding out the

an adequate out I ine for the

sub—categories, such as

classification of items to test

cognitive levels.
useful for the classification of items into the

cognitive level objectives.

a particular cognitive level.

as it was found
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a different
Thus for example, the chapter on coordinateschapter.

(chapter 4 of Book One) presents and tests factual

I imited sort of way to the
reading of coordinates and loci.

of coordinates. This is not to

mathematical concepts in the S-M.E-A. books i sa major
On the other hand this could beweakness of the texts.

of the strong points of the S.M.E.A. texts.one
developing and applying concepts already learnt
and at the same time

I eve I . Thus, for the constructionhigher cognitive
It was necessary to combine together theof the tests

single heading.
to find sufficient number of items to represent each

1 eveIs adequate Iy. As mentionedof the cognitive
items had been written out on cards. Theear I ier

next screened through, reviewed and assesseditems were

for content

To make the taskalternat i ves.

it was decided to use onlyof marking easier
items.cho i ce

(chapter II, Book One) which has questions

analysIs

relevancy and clarity.
mu 11 i pIe

on the further

This process made it easier

imply that the use of a spiral approach to presenting

content of several related chapters and place them

appl icat ion and analysis

1200 items over 500 were rejected as being unsuitable

introducing the concepts at a

under a

later on in the chapter on I Ines, curves and equations

cognitive levels while the application and

validity, ambiguity, appropriateness of

This is built upon

of the concepts being taught appeared in

information, applying it in a

From an initial collection of nearly
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The remaining 700 items were
given further scrutiny by a mathematics teacher and
finally the items were submitted to the supervisor,
for examination in late November. The screening process
had

large number of which had to be rejected.
However attempts were made to raise the number of these
items so

I eve 1s.test for
3.12 Description of the Major Categories in the Cognitive

As mentioned in section 3-11 four major categories
from the cognitive domain of Bloom's Taxonomy of educational

These were knowledge.object i ves
A 1 though

two more higher IB I oom g I ves
Synthesis and Evaluation, it was felt that these

well outside the objectives of S.M.E.A. and aswere
A brief description of the cognitivesuch were I eft out■

levels fol lows.
Know!edge is defined as the remember i ng

the lowest level
doma i n. Underof learning outcomes

this category
knowledge of facts, terminology and algorithms. An

item in this category is;example of an

of previously learnt material and is 
in the cognitive

evel categories, namely

al I

levels, a

as to keep them to

i.e. application and analysishigher cognitive levels.

Domain into which Items were Categorised

were involved in this study.

instructional objectives tested include

a particularly detrimental effect on items at the

comprehension, application and analysis.

for use in the study.

a minimum of four, in each
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s'tands forThe four in the numeral 5O42_.Q . I . Test 01 . s I X
A. Ones

are required to recall andpup iIs
a

ly Question Four,

to multiply out; 12

Items requiring translationof material.the mean i ng
numbers),

which goes a step beyond

the s i mp1e
the lowest level of "Understanding".

i nterpretat i onin translation and

are
expressed asQ.2> Test 01.

E. None of0. lOIOIlA. 1 I 101
these•D. 101 I I10001 IB.

The bar chart gives the price ofq.6- Test 08.
six months of 1975-

in;

E. None of 
these

Examp Ies
the fol lowing;

algorithm necessary

represents 
of items

i n base 
two is;

Similar
p I ace

In this quest i on
state the value of the second digit which has

^^eJ ght

as the abil ity to grasp

a bag of
maize during the first

a numeral

The price of maize was 800 sh.

C. Six si xes

Comprehension is defined

Test 01, tests for knowledge of 
I25|9 X 6,2-

B. Si xes

included in this category, 
remembering of information and also

(e-g- words to numbers?, interpretation (e-g- 
reading information from graphs, charts, figures etc.) 
and extrapolation (e-g- estimating trends in data) were

D- Thirty 
Six sixes

value of two, in base six.
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A. Jan & Feb. C. May
B. March D. Apr iI
E. May and Apr iI

materi alAppi I cat ion refers to the abiI ity to use
Th i s

are requ i redincludes questions in which pup i1scategory
to solve problems^ make comparisons.

Examples ofon.
category are;

Which of the fol IQuest i on 21,
baseI n seven

A. I I E. 15C. 13
I 2 D. 14B.

step further than comprehension in that

are
odd and prime

inQuestion 4z Test 02.

play both tennis and football in the
cl ass i s;

C. 8A. 6 E. 12
D. 10B. 7

Venn diagram showing twoTo solve this,pupils draw a

questions placed into this 
Test 01 : ow i ng expressed

already learnt and apply it to

20 play football and 6 do not play 
any game. The number of pupils who

a c

is both prime and odd?

constructing charts, graphs and so

new situations.

and analyse data by

lass of 44 boys, 28 play tennis

pup I . - -
ten and then examine the results to find out which

This goes a 
___Ils translate the numbers from base seven to base
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work out the number in each set ini ntersect i ng sets,

f the number who play both football and tenn i s

Final Iy, Analys i s refers to the abil ity to break
its components so that its structuredown mater i a I i nto
Th i s for abilities such

d i scover i ng

category follows;

Question 5z Test 01: A number system in base three uses the
symboIs X, ++, ... to

two, three.
I n th i sfour, .

A. xe C. +0 E. ++©
B. 0+ D. ©X

item goes beyond the comprehension and applicationTh i s
i n

and they must apply their

1 eve 1s, thecontent areas at the four cognitivemajor
a test somixed initems were

randomly spaced withinwasthat

Th i sthe tests.

= 1 iz4: 4-k : 4-:

I eveI cai I s

never

knowledge of number bases and place values to give the

in the base ten.

numeral for five-
2,13, Final Arrangement of Items in the Tests

After the selection of items for each of the

each of the levels
a random order within

terms of x

that pupils are given symbols which they have

was necessary to ensure that pup iIs

relationships, constructing and criticising proofs etc.

may be understood.

and then solve for x.

correspond to zero, one.

as solving non-routine problems.

+, 0, +X,

system five is represented by;

An example of items placed into this

stages
met before for numerals
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items andlevel
subtest^
been necessary.

The Student Questionnaire3-14-
For the pilot study

Questionnaire was constructed For obtaining general
concerning pupil interestxand background.i nFormat i on

InformatI on
educational and vocational status was sought.

3.15. The reading ability Tests (Cl

From the S.M.E.A. Books One and Two. Care was taken
to avoid choosing passages beginning in the middi

oF deductions or mathematical prooFs. The
wasFirst

the passage were reproduced.

Operat i ons
Thewere/as

to guess

3.16.

used in the pilot study was

i nstrument■

€ r f

also to cut down on the number oF

selected randomly

Attitudes Towards Mathematics Scale
The mathematics attitude and motivation scale

reproduced verbat i m-
FiFth word de I eted-

had Four subscales.

every
graphs reFerred to in 

such as +/

a 48 item, Likert type oF

Initially Five passages were

as c1ues

These were

Any Figures, diagrams or

a sixteen item student

e oF

taken as distinct words.

Th i s seale

oze Test)

on variables such as sex, age oF pupils.

a series
sentence oF each oF the selected passages

The succeeding sentences had

a large number oF which would otherwise have

X, etc and symbols such

students had to use the remaining words 
the words that had been deleted.
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d i ff i cu I ty learning ma'thema'b i cs/

mat: he mat i cs.

Further the correlations between the
two scales were 0.64 showing that they

Husen's scale on the attitudes aboutthe same thing.

mathematics subscale wasThe motivation in

48 items in the attitudes towardsthere were
Students werescale used in this study.mathemati cs

31 .

a

The enjoyment and value of mathematics
30

, and have high

mathematics subscale

were 
developed by Entwistle

study - 
constructed by the researcher.

general seale
Items for this scale

the difficulty of learning mathematics which had 
coefficient of reproducibility of between 0.89 and 0.92

a high

scores on the

an enjoyment of mathematics subscale. a subsea1e on

were not measuring

internal consistencies of 0.95 and 0.85 respectively.
When Aiken analysed data by sex on these two scales

scales were developed by Aiken

and a scale on motivation in

Thus in all.

the mean scores of men and women were found not to be
significantly different on either of the scales.

a value of

30. Aiken, L.R. Two scales of attitudes towards 
Mathematics. Journal of Research in Mathematics 
Educat ion, Vpl.5/ No. 2, March 1974.
Entwistle, N« Scale on General Motivation developed 
by Entwistle and adapted for use here. Rep- In 
Br- Journal of Education. Psych. 1971

drawn from a on mot I vat i on 
and Nisbet^^

for the thirteen year olds, was used in this
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asked to respond to each of the statements by
of five alternatives. These were

'Strongly agree'agree'.
and 'strongly disagree'.

-I, and —2, respectively withweighted 2,
The weightspositive statements.
No points were given for itemsnegative statements.

which were omitted.
The Pilot Study3.2.

In January 1976
information on the tests and to clarify and

I n
for

of 40 Form I I I
students which

reported by

convenient to usefound more

to
to gather a
to the same

to gather
determine the exact steps and procedures to be followed

Factors such as age, 
composition etc. were taken into

category as the other secondary schools

at the same
duplicate the efforts separately for girls and boys-

in the same
be used in the main study.

sample of boys and girIs,subjecting them

teachers)^ ethn i c 

consideration for the selection of the sample.

carry i ng
the pilot study a representative sample

included 19 girls and 21 boys was used.

These alternatives were

a coeducational school

choosing one

a pilot study was carried out

Th is made it easier

were reversed for

conditions of testing, timing etc., while

I, 0,

It was

time making it unnecessary to have to

'uncertain', 'disagree'

level of ability (as

marking the tests, coding and arranging data and 
out the statistical analysis necessary.
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Item and Scale Analysis of Tests used In the3-21 .
Pilot study■
For each of the achievement tests the test

of measurement were computed. Besides these for each
of the items in the achievement tests the item mean,

item standard deviation and item d i scr i m i nat i onthe
index was found.
item standard deviations and ind icesitem d i scr i m i nat i on

item was to bean
improved upon or rejected altogether, andreta i ned.

As
items were made using values of facilitydec i s i ons on

i nd i ces
(66,1969, For ease of referenceand Morrison

XXII.

Facility Values

40 to 60 Above 60Below 40

I ndexD i scrmn■
Difficult Accept EasyAbove 0.4
D i ff icu11 Easy0-30 - 0.39
D i ff i cu11 Marginal Easy0.20 - 0.29

RejectReject RejectBeIow 0.20

1mprovable

this table is reproduced here. Table
P- 67)-

rel iabiI ity, test standard deviation and standard errors

suitable ones.

decisions were made as to whether

Table XXII: Range of facility values and discrimination 
indices for decisions on items.

a rough gu i dereplaced by more

On the basis of values of item means.

and discrimination indices given by Macintosh
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XX I 1 I :

Rel« Coeff« Rel -Coeff.Test Title

shows that out of the 25 tests,. 5 tests hadThis table
of 0-30 and less. These were the tests

and Sines and Cosines- These testsre I at i ons
average more than 75 per centwere

in constructing itemsitems -

to rep I ace
decided to omit these tests

Reliability Coefficients of Achievement Tests 
from Pilot Study Data-

0.88
0-32
0-42
0.08
-0.70
0.67
0.40
0.15
-0.93
0.29 
-0-49
0.57

Test Title

TabI e

Integers&Rat i onals 
Mapp i ngs
Drawing & Measuring 
Angles
Order & Punctuation 
Reflect i on
Similarity & Enlargmt 
Natural Numbers 
Linear relations 
Logar ithms
Sine & Cos i ne 
Coord i nates

0.57 
0.79 
0.80 
0.74 

& Identities 0.40 
0.80 
0-70 
0.60 
0.45 
0-30 
0-47 
0.87

unacceptabIe

Number Systems
Sets
Fract i ons
Number Patterns
Equat ions 
Rotat i on 
Stat i st i cs 
Area
Polygons & Polyhdra 
Vectors
Computat i on
Pythagoras theorem

Thus generally items which had discrimination indices 
below 0-20 were rejected- Similarly items with facility values 
above 60% were regarded as too easy.

Kuder Richardson Rel iabil ity Coefficients for the tests 
were calculated using Stanley's approximation to K - R formula 
20 based on the top 27% and bottom 27% of the candidates. 
Table XXIII gives the values of the reliability coeff i cIents 
calculated after the pilot study.

a fresh start
on an

rel iabiI ities
Order and Punctuation, Natural Numbers,on Angles.

this study it was

these would have considerably upset the timing of

L i near
found to contain

As
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These

of 0.60 to 0.88. These
A

of Pilot Study Data on the Achievement Tests3-22.

deta i1ed
wasanalys i s

earni©d out■
most of the tests

used would not
analys i sused.

between the

as
The t

enjoyment of mathematics etc.

has been reported in 
submitted to the Supervisor

between the sexes 
value of mathematics.

A four way
testing the hypothesis of no differences

Draw i ng 
Logarithms, and Coordinates, 
had reliabilities in the range 

with slight changes of Items, 
carried out and

altogether from the achievement test battery-

on variables such as reading ability.

size of samples
as such as

convenient in
performance by content areas and levels, 

well as interaction due to levels, sex or content
test proved useful for testing differences

Analysis
To gain insight into the nature of the 

statistical analysis involved in the testing of the 
hypotheses as set out in the propose I,a

of the data from the pilot study sample
This was not in any way intended to prove

tests were accepted
detailed item analysis by tests was

a separate "Pilot Study Report"
in February, 1976.

or di saprove any hypothesis
be valid for the small 

of variance was found most

Besides these, ten tests had poor reliability 
coefficients in the range from 0.29 to 0-60- 
were the tests on Number systems. Equations and Identities, 
Polygons and Polyhydra, Vectors, Computation, Mappings, 

and Measuring Solids, Similarity and Enlargement, 
The remaining nine tests
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method of pivotal condensation

independent variables used in the study (e.g. reading

The Major findings 6f the Pilot Study3-23-

I) or
between the performance of girls and boys

in mathematics«on
There are no significant differences in the

on

3)
at the four

cogn it i ve
s i gn i f icantwere

as
tests).on

performed bestsIn on

establishing a regression equation relating the 
dependent variable (mathematics achievement) to the

by Ferguson (67^1971) was found more convenient in

performance
levels tested were found, differences in

A itken's

.05 levels
their overalI achievement

were;
There are no significant differences at the .01

appI i cat i on

a whole

as out I i ned

the pilot study sample

Books One and Two.
Although no significant sex differences In the 

of the pilot study sample

at the .01
, boys and girls considered together

2) 
performance of pupils in 
tests assessing mastery of topics from the S.M.E.A.

ability, aspirations of pupils and attitudes towards 
mathemat ics)-

the performance at the four levels
level for the pilot study sample

( I .e 
general the pilot study pupil 

items, followed by comprehension.

Despite the limitations of the pilot study in terms
of sampi ing and the poor rel iabil Ity coefficients of some 

from
of the tests the major conclusions drawn/the pilot study
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it was found that boys

mot i vated and had

correI at i on

s I X
motivation, enjoyment of mathematics.

ach i evement as

THE MAIN STUDY3-3-
3-31 -

P‘
the

they had more than 75 percent unacceptableas

items
Thus the tests on Angles, Order and Punctuation,0-30-

Linear relations and Sines and Cosines
Besides these.were

which were found to have "improvable"
ma i nre

study as

Dur i ng
jIstudy were redesigned taking into consideration 

item and scale analysis data for each of the items
The loss of items was fairly high- As

Natural Numbers,
excluded from the main study-

reading abil ity, 
of mathematics and difficulty of learning

and tests-
noted 5 out of the 25 tests were totallyal ready

On the attitude subscale

The mu 11 ip Ie
mathematics than girls-

va I ue

a who Ie•

coefficient calculated was 0-424 showing that the 
independent variables considered (namely age.

found mathematics easier.

a higher value attachment to

rejected,
and the rel iabil ity coefficients were less than

tended to enjoy mathematics more, were more strongly

Surprisingly enough, girls

difficulties arose in

knowledge and least we I I on analysis items.

mathematics) were poor predictors of mathematics

Preliminaries: Test Revision
February 1976, the 25 tests used in the

-three other tests,
I iabi I ity coefficients had to be left out of the 

finding enough testing
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3-32.

I s

Table XXIV:

Group

813 2Target Population 23
2 I3Research Sample 6

as 
(Append i x V). 
items

Number of 
Boys' Schs.

Number of Number of
Girls Schs. Coed.Sch. Total

Selection of the Research Sample for the Main Study 
The sample used in this study consisted of a random 

stratified sample of six secondary schools drawn from 
Nairobi Province- All the schools were category A 
fully maintained schools. There are four main categories 
of schools in Kenya- These are category A, B, C and D 
schools. The majority of category A and B schools are 
fully supported by the Government, are foften well-established 
schools with between 3 to 6 streams in each form Category 
C and D schools are mostly unaided or semi-aided single 
stream schools. The majority of private schools fall 
in this category- There is a total of 22 category A, 
fully maintained secondary schools in this province 
and these constitute the target population being aimed 
at in this study- The distribution of schools by sex 
in the target population and in the research sample 
laid out in table XXIV:

Distribution of schools in the Target 
Population and in the Research Sample.

sessions in the three stream schools- This left a 
total of seventeen tests- Seven of these had acceptable 
reliability coefficients in the range from 0-70 to 0-88 
and these were therefore used in the main study with 
minor alterations- -The remaining ten tests which had 
rel iabiI ity coefficients between 0-30 and 0-70 were 
completely revised before being used in the main study.

The final result was seventeen separate test booklets, 
each having between 16 to 21 items- Al I the items were 
of the multiple choice type- Copies of five of the tests 

used in the main study are included in the Appendix 
Appendix VII records the classification of 

into cognitive levels for each of the seventeen tests.
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representative random sample of 6 schools/
Three of these werestratified by sex were selected-

The sixth

m i xed schooI -
However,

to f i nd out

instruction

be
i nThere were

th is school
It

was
In this way it was

seiect ion

quarter 
sex) -

schooIs

boys' schools and two were girls' schools-
Only two girIs*schooIs were chosen

effect to be 
in coeducational schools

and any differences observed would have to

explained in
only two coeducational secondary schools

smaI I er or

this wou

rema i n i ng
the proportion of girls in this school was very small 

of the total of 106 students in Form lll)-

alI the students from each of the

as on

as one of these had been involved

as girls and boys

was a

Thus a

(30 out
decided to use 

classes within the schools-
as all the schools had

study is the same as
of the total population of schools for each

the proportion of girls'
that for boys (approximately a

a mixed school was necessary asThe choice of
Id have made it possible for the researcher 

if sex differences are just as large, 
altogether absent in coeducational schools- 

would have enabled the teacher variable and its 
more rigidly controlled, 

would have undergone the same

the whole there are fewer girls' schools-
chosen for the main

terms of factors other than instruction-

Nairobi Province and
with the pilot study it was decided to use the only 

school for the main study- Unfortunately,

Also it

Form 1 I I
hoped to avoid bias in
pupils streamed according to ability or according to 
subject combinations (Arts or Science and General),



95

which results in the cleverer pupils being put
sc i enceclasses offering pure

Table XXVcI asses.pup iIs
g I ves
by sex.

Table XXV:

Total sNo. of Pup i1s

107ISchoo I
410I 292Schoo IBOYS

1083Schoo I
764

30
20471School 5GIRLS

103School 6
614

One girl s'had four streams.
The ratio of boys to girl
originally intended to bethe research

it turnedin practiceHowever,2 to I -
al I the

This was due to

tested during the last week of the

school term.

approximate!y
ly 382 of the boys had

of the schools

i nto
tt

subjects and the weak"

Distribution of Pupils in the Research 
Sample by Schools and by Sex.

sample was

Only one 
school had two streams.

out that on 
variables involved in this study.

due to other disturbances especially

scores on

1 ending up in the 'General'
the distribution of pupils within schools and

absenteeSsm or

Attendance in girls' schools was more

Schoo 1
(MIXED)-------

School 4

in the schools

s I n
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of absenteeism.
requested in

who had missed a test and the

returns were
tests were sent to the researcher by

who were absent >

of the girIs*schooIs had twolevels-
The mixed school also had three1 eve 1s-
All the schools had pupils withI eve Is-

Th i s may not be
One of the

One

Test Administration Procedures3.33.
Testing Problemss3-331 .

another the headmaster

of three
allow more

interruptions in theth i s

and to complaints by other

for testing-
stact after break and proceed into the 

The remaining three schools

than a
One of these compromised by allowing

normal school schedule

streams for "A"
streams for **A 

ethnic and social backgrounds- 
status of pupils.

giving tests to pupils
almost 100 percent.

For one
of the schools chosen in this study would not 

single morning and afternoon session

a teacher who had
In one case completed

regular and there were very few cases 
Often the cooperation of teachers was

or handicapped pupils.

reason or

testing to 
following afternoon.

have the testing done during the

s i m i1 ar
true for socio-economic
boys' schools draws its pupils from low socioeconomic 

background pupils, orphans
of the girls' schools draws its pupils from high 

status homes with parents in well paid

as the headmasters claimed

to wait for more than a week for pupils
Only one of the boys' schools had classes doing "A" 

Similarly one

soc i oeconom i c 
professional occupat i ons-

preferred to
mathematics periods only,

would otherwise lead to
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subject teachers who would Hence
it was necessary to give the testsin these schools

during the normal periods for the mathematics Iessons•
This often meant that each class had to be visited

week in these
further comp I icated by the factTh i sschooIs- was

that some of the streams had only five periods
for mathematics while other streams in the same school

In general the
of the mathematics teachers was sought in

carry i ng
three schools-

i nof squeezing
i nto asess i ons

It was therefore necessary to strike

ava iIable« AI 1 theand the maximum time

cl oze
in the pilot studyto al I the pupiIsg I ven

two week period with awh i ch was
it was decided to administerFinal Iy.

cloze test and Attitude

SeaIe to

separately for the administration of the tests and the 
testing had to be spread over

without over-burdening the teachers

cooperat i on
out the test i ng

s i ngle cl ass -
the General Questionnaire, 

all the pupils but to allocate randomly

as a

a week

as was done

Thus there was at one hand the problem

three schools-
between the number of tests to be given to

seventeen
test and Attitude Scale could obviously not be

spread over a

as Iong

a sufficient number of testing 
and afternoon 

single morning/session in three

of the schools
and on the other hand using isolated 40

miss their lessons.

in the classrooms in these

or pup i1s
minute periods to complete single tests in the other

a balance

had as many as nine periods per week.

each class
achievement tests and the General Questionnaire,
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■fche seventeen ach 5 evement *663*68

minimum o'F *three of "them.a
to have

This made it possible to have at leastin each school <■
schooIs

schooIs -

s itt i ng
II each boy or girl sat the General

3.34-

one

levels being tested were recordedat
Responses toonto

items

Initial 1y,compu'tof’

scoredata was
•for al IBr

i nconveni ent

a I 1 the

all the seventeen achievement tests administered

3 to response C etc- 
but this turned out to be highly

s itt i ng
50 girls randomly chosen from the girls' 

each o*F the seventeen achievement tests.

computer coding
in the General Questionnaire were also coded
to enable the researcher to use the University 

services for analysis of the data.
of I to response A, 2 to

mark being given for each correctly answered
In each test the total score and subscores

response
general questionnaire

and made it necessary to recode this.

so that each class sat

The achievement tests were marked manually.

so as

coded g i V i ng a

80 boys randomly chosen from the boys'
each of the seventeen achievement tests and

tests «
Test Scoring and Data Coding

Hence/ i n a
Questionnaire, the Cloze test, the Attitudes
Questionnaire and between three to six achievement

items in the

further it was decided

quest i on.
the four cognitive

sheets.
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'A'want to do your
for 'No' and'2'

'Uncer-fca i n' -'2' for

more
for 'No'.

responses
of t;he ifems so as to obtain

As previouslyeach

up.
J abor i ous

i nvoIved.

-I,

us i ng the
Hence these weights

were
statements, and the order
statements ■

and '0'
The biggest probl 

to the Attitudes Questionnaire

scales were 
computer for analysis 
column by themselves.

as the signs occupy

a total for

em facing the coding of the

a we i ght of 5 &

4 being given 
being reversed for negative

in all

resort i ng
of the four attitude subseal eS.

observed the attitude tests had items randomly mixed 
made the recording process extremely

especially as 47 items

were
-2 as employed in the pilot study for the attitude 

found inconvenient when It came to

For example, the responses to the question; "Do you 
levels after Form four?" were

initially coded as a
This was later changed to the

2, and I with
a separate 

changed to St 4r 3/ 
for positive

'I' for 'Yes',

was in the

useful form of '2' for 'Yes', 'I' for 'Uncertain'

This
and time consuming.

Also the codes, +2, +1, 0,
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CHAPTER FOUR

FINDINGS.

Introduction4-0.
an outline of the techniquesThis chapter gives

description oF the findings pertinent
in chapter One,to

A discussion of the Analysis of Variancepage 23
used for testing theprocedures

d i fferences
Mod i f i cat i onscogn it i ve

using Analysis offor data analysis
The

out I i ned i nserv i ces i suse
This is

of means.

wh i ch
The t-test wass i gn i f i cant.levels weretests or

of differences between
the attitude scales andonmeans
educational and vocational

In sect i on
of the re»gression analysis carr i ed out to

s i gn i f i cantdeterm i ne

and on

The results of the

pred i ctors
Sect ion

Var i ance.
of University computer 

followed in section 4-13 by

s i gn i f i cance

4.20 presents the results^ of the data 
the basis of the results indicates

Compar i sons
of the particular

asp i rat i ons
4,14 deta iIs 

which of the variables were

null hypotheses of no

of achievement in mathematics are given.

between the sexes, the tests and the four

whether 
one are rejected or accepted.

were necessary

of analysis and a
each of the hypothesis as given

sect ion 4-12.
a description of Duncan's New Test for Multiple 

This was used to establish
differences in the means for

These are described in section 4«ll«

used to test for
of boysj and girls

the other variables such as
and reading ability scorer

levels is given in section 4>l«

analys is
the null hypotheses as set out in chapter
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Analysis of Variance
This is followed by the results

ab iI ity scores

a

not re
Th i s

4.1 -

simple one way

One Way ANOVA Research Situation-F i gure 1s

u

s i gn i f i cance

u n«l

sample means.

A simple

findings of compar
and coeducational schools-

OF STATISTICAL TESTS USED FOR

“ 2 “4

on the three

on the achievement tests are

of n

i n sect ion 4.21.

the "realness" or

description
ANALYSIS OF DATA.

4,10. Analysis of Variance
Figure Ldepi 
Figure I

analys i s

U| r ^2' ^3' ^4’“’' “n 
different populations 
the research issues concern 

of differences in the population or 
The dependent variable is assumed

asp i rat ions
The results of the regression analysis

description of other findings

represent the means
on the dependent variable and

l^depicits the research situation of a 

of variance design.

sex schooIs

g i ven
of the comparisons between boys and girls 
attitude scales, the personality variable, reading 

and the educational and vocational
of the Form III pupils (section 4-3 to 4-6).

are included in

section 4-70- Finally,
lated specifically to any of the hypotheses is 

included in section 4-80- This includes, for example, 
isons between pupils from single
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to be normally distributed in each of the populations.
To test for hypotheses concerning the equal ity of the

F*d i str i but i on

in testing the null hypothesis of
between the means of the samples. These are;

Observations are drawn randomly from aI .
normally distributed population.
Observations represent random samples from2.

andpopuI at i ons,

Variances of the populations3.
While the basic question

means

sources
variability due to experimentalone

asconditions or
Thus inetc.

var i at i onattempt i s
into its components.

of pup iIsthe score
of scores of pup i I s on the tests

was

was
source

I

distractions
made to break down the total

in the scores.
In the present study, the dependent variable is

sample to another, 
uncontrolled variables such

These were the content
The total variation

attributed to three factors.

on the mathematics achievement tests.

concerns the equality of the

it is the sample

are equal>

a research design an

no differences
basic assumptions for the use of an

There are three

variances which are analysed.

levels of items i.n the tests

means the F - distribution is used.

of the tests, the cognitive
and the sex of pupils- Thus the total sum of squares 

partitioned into sums of squares representing a 
of variation due to content, cognitive level

Each score on a test, represents the effectys of several 
of variability such as internal variation from
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attempt to show the

of squares.

13 ISej iRes i dua I.Ifes^

in total scores in the study-Breakdown of variation

separated into the differences

of a pup i1 in

due to what are known as
Bes i desma i n

interactions (Tests

There isby
by Sex)»one

of squares for differences betweenIn

sum

Test 
by

Leve I s iSex

Tests 
by

Tests 
by 

LeveIs 
by 

Sex

components
effects due to tests, 

three first order
and Levels by Sex).

pup iIs
cI ass i f icat i on.

|W ith i n

I Leve

io nJ 
Cells!

s, within the test by level

second order

this there are
Levels, Tests by Sex,

interaction (Tests by Levels

between Cells

Leve1s 
by 

Sex

of squares 
with level

Figure 2 is anand sex of pup iI .

a residual

The total variation was
and differences within cells, a cell

a particular sex

Figure 2:

containing the score 
test at a certain cognitive level.

Ils were then analysed into

I eve Is, and sex.

steps followed in the partitioning of the total sum

addition a sum
removed from the variation within the 

interact ion, Ieav ing

group for a 
Differences between ce 

sum of squares

[Total Vari at i

[Between Cel I

pup iIs was 
tests by levels

which expresses the interaction of
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with content or test and level factor,

and a pup i1 . Further
for each pup iI to

it each of the tests and therefore al I the subtestss
included in them/ with the result that each of the cells

of the samescores

i n wh i ch
the Research Study-

2ILeveIsSex
Know I edge

Comprehens i onBoys

AppI icat ion

Analys is

Knowledge yi

Girl s
Analys i s yi yi yi

Note:

X
I

X I

X I X
I

X
I

X
I

X
I

/X -
2

y : 
I

X2

rX 
2

^1

(CONTENT AREAStTESTS)
3_______ 4 17

’‘2”

X I

X
I

x,/X2-.

^1

forty pup iIs in 
clearly by examining table XXVI, 
Table XXVI: Layout of the Data in

for Boys and Girl 
the same order -

X,,

in the pilot study it was possible
a content area.

s contained the

four way analysis of variance was used in the pilot

^1

one boy at each level and

Therefore a

study - a four way in that each score could be

This can be seen more

X /X « 
I 2

classified in four, ways i-e. as belonging to a sex.

within the sex factors, but within each sex was crossed

a score 1 i ke

a cognitive level

In the pilot study the 'pupil' factor was nested

"l'

: indicates the score of 
test -
indicates the score of one girl at each level and 
test -

x , X 
1 2
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A

done for the pilot study.was
As mentioned earl ier each of the

achievement tests were administered randomly’seventeen
Inspite of attempts by the researcher

to
sat each of. thethe same

discovered that eventually some of theit wastests,
administered more often than others with thetests were

This was
and other

was
In one

and afternoon session, for testing, the entiremorn i ng

(e-g-
unknown reasons.

Mus ic Club, 
called away to rehearse for appearance on Voice of

Besides this subject mortality

X nX4r---X3,^2'

to the pup iIs- 
control the distribution of tests

number of boys and girls

involving some 20 girls

4.11, Modifications of Analysis of Variance Procedures 
for Data Analysis in the Main Study.

X| ,

result that more pupils sat 
while, too few sat another.

so that approximately

a certain test than

There were a number of

necessary
further aggravated by pupil absenteeism

Thus, for example, in one class when

to use the same layout of the analysis of variance as

cell contains scores such as

of Form III, was

reasons for this.

incomplete answer sheets e.g. missing

Kenya Television.
pupils 'disappearing' after a test or two for

In the main study it was no longer possible

x| or y| represents the score of the same pupil .

d i stract i ons.
the researcher turned up for testing half the class 

out on punishment for truancy on the previous day-
of the girIs^schools which had allowed only a
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frequenc i es >
assessed when it is pointed out that out of a total
enrolment of over 410 boys a regression analysis could
be carried out only on 382 boys, who had scores on I

each of the variables under study.
In the present case, for the achievement tests the

involved would have been erroneous

Squares
One wayof sources

analys i s
wh i ch

the alternative to the case of

as
By this method it was

This

by Kirk

ce I I
The magnitude of the problem

although mentioned by most

out of this
of var i ance procedures based

situation was to undertake the cumbef'some

as each Sum of

ava i1 eble 
enabled the researcher to use the computational 

for unequal but proportional cell

would then contain the variation from a mixture
including two or

of the cells by a

more main effects-

random process so

pr i nc ip Ies, 
statistical texts as

11 frequencies, is rarely treated in details
It was therefore .decided to el iminate

can be

on the least squares

as described for example

cell frequencies ranged between 134 and 171/ and using 
the usual formulae for computing the Sums of Squares

procedures 
frequenc i es, 
(68,1968) or by Glass and St&nley (69/1970).

names) resulted in unequal and disproportionate

equal ce
by the authors-
data from certain

to achieve balance in the sense of equal or 
proportional cell frequencies.
found that for each of the seventeen tests, scores were

for random samples of 82 boys and 52 girls.
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4.12.

Two sets of data were submitted to the
University computing centre for punching and subsequent

However, the use of therunning on the computer.

program packages which have
Thus for example, the

Mod i fy ing

A One Way
(S04A)

and was
The first set of data punched and run

were
each of the four subtests. The

for Knowledge, Comprehension,percentage scores
and Analysis

Program

for this set of data, separately for boyswere run
SfPE provided frequency count results

rigid
two way analysis program available catered only for

package

Use of the University Computer Facilities for 
Data Analysis

of Variance package was available
we I I

scores were 
SFPE and Regression Analysis Package XDS3

computer was Iimited by the fact that data had to be 
analysed by the available

input and output formats-

as total mathematics

and girls.
for each of the variables and also gave values of means

as well

as finances.

same card.

var i ables.
the scores of pupils on the seventeen achievement

The attitude subscale totals.

in terms of time as

tests with scores on 
set of data punched onto computer cards andother 

eventually transfered to a magnetic tape included 
pupil responses to the General Questionnaire and the 
Attitude Scales.

twelve by three by two factorial design.
the program for use here would have proved expensive

App1 i cat i on
also recorded on the

Analys is
useful for testing the significance of certain
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XDS3

I 4 vani ables.

Following rejection oF the null hypothesis oF

As the numbers oF

were
and the

This has been done For example inin the table-
Duncan's table oF percentage

po
Error
number

must exceed in orderdiFFerence

to

was

ranked in 
diFFerences between the means were entered

table XXX, page ||6
entered using the degree oF Freedom Forints was

Sum oF Squares and values oF r, which is the
The

W r

4.13. Supplementary Analysis Following the Analysis 
oF Vari ance«

0.O5)
where q^ 
points^ is the level
and r is the number oF steps separating the two means.

= Ap'"

gave the results oF the regression analysis For

MS error
n

obtained From Duncan's table oF percentage

oF steps separating the two means.

For this the means

and standard deviations For all the variables.

Formula as:
W , that a comparison r

be signiFicant was given by Duncan's

signiFicant Iy From each other.
tests involved was 17 this would have meant using
the t-test 136 times (2 X 17 X 16) to make all pairwise

Duncan's New Multiple Range Test was used

oF signiFicance (O.Ol or

compar i sons.
to make all pairwise comparisons.

order oF size in the Form oF a matrix

no diFFerences between the means oF the samples it was
necessary to Find out which particular means diFFer
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4■I 4■ Multiple Regression Analysis
The aim of performing a regression analysis

aspirations of pupils. and mot i vat i onvocat ional
compared to the scores

Thismathemat i cs ach i evementvar i able i-e « scores >
for the hypothesis

var i abIes >

One of the

Correlation, R-the
us

Tovar I
wasfind out

F
2 ) / (N - k - 1)(I - R

and
R is the Coefficientcases BN is

where k i s
the total number of

found using the square of the correlation
32

significant the F ratio

Th i s tel I s

Independent
I f the re I at i on

was necessary
to explain the variance of the dependent variable by 
estimating the contribution of each of the independent

The amount of variance shared by two

32- This was not possible as it later turned out 
that correlation between the independent 
variables were not zero.

on the dependent

the number of independent variables

variables such as attitudes, educational and

on prediction, and

coeffIc i ents
obtained from the multiple regression was

scores as

r2

statistics
Coefficient of Multiple 
about the magnitude of the relation between the 

iables and the dependent variable.

was used:

was to study the relation between the independent

variables was
between the two variables
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If the calculated F ratiocorreI at i on.
for k and N-k-l

Table XXVII:

PFSource of Variance

1.5859-18 48 1.10 n.s.

I .242,244
0.786,7325,269-40

10,284-58 6,799Totals

27-94
779-85
560.54
66.71
7.05

734.83

Sum of 
Squares

Degrees of 
Freedom

27.94
48.74

4-17
2.35
15-31

I 
16
3 
16
3 
48

Mean 
Squares

001
001
001
QPl 

»025 
opi

of Multiple

22.53 
39.31

186.85 238.56 
3-36 
3-01 

19-63

Sex (A)
Tests (B) 
Levels (C) 
Sex by Tests 
Sex by Levels 
Tests by Sex
Sex by Tests by 
Leve1s
Pup i1s 
by Level
Residual

w ith i n Sex s 2,780.10

be significant.
4.20. FINDINGS OF THE INVESTIGATION
4.21. Results of the Analysis of Variance on the

Achievement Test Scores
Table XXVII presents the results of the Analysis 

of Variance on the achievement test scores of the random 
samples of 82 boys and 52 girls, who sat the tests.

F - ratios of the mathematics achievement 
test scores for effects of Sex(A), Tests 
(B) and Levels (C) and their interactions.

This analysis of Variance was repeated using the scores 
of a random sample of 50 boys and 50 girls- The

was greater than the tabled F value 
degrees of freedom the relation between the independent 
variables and mathematics achievement was taken to
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II). Compar i son

beizween 'the two tables showed that the results in

ident ical in every respect, exceptboth the cases were
that the sex by levels interaction was not

wh iIe in the 82i n

The
of Variance

There are significant differences between the1 .
their overall performance on the achievement
Thus the null hypothesis of no differencestests >

between

2.

tests assessing mastery of
Thus

I(c) asserting that there
var ious

of SMEA Books One and Two is rejected.content areas
significant differences in theThere are3-

and girls

abiI ity
that there

s i gn i f i cant 
general conclusions drawn from the Analysis

(boys

Thus the null hypothesis

s i gn i f i cant
random samplethe 50 boys - 50 girls

of Form 111 pupils i.e. boys and girls

the performance of Form 111 boys.and girls

topics from
the null hypothesis

the achievement test scores in

analys i s 
included in the Appendix(Appendix

cons i derat i on■

performance
considered together) on subtests assessing their

I s re

are no

of Variance summary table for this

are as fol lows?

differences on

at the four cognitive levels under

of Form I I I pup iIs

boys - 52 girls the sex by levels interaction was 
at the 2.5% I evel of significance.

case 1s

Jected.
There are significant differences in the

sexes in

performance
considered together, on

the SMEA text Books One and Two.



1 12

are
the Knowledge/ Comprehension/ Application and Analysis

4-

Thuson
and

var i OUS

interactions betweens i gn i f i cantThere are no5.
sex
However/ these

Thus we can conclude that at

Knowledge/ Comprehension,

6-

only from

sex are

4-22.

The analysis of variance showed that there are

scores
used to find out which of the sexes the differences

and levels.
test to test but also by levels.

rejected.

s ign if i cance.

and cognitive levels at the 1% level of significance.
significant at the 2.5%

I eve I of s i gn i f i cance- 
the 2.5% level of significance, there are no differences 
between girls and boys in their performance on

Analysis and Application

significant differences between the achievement test 
of Form III boys and girls. The t - test was

the tests is dependent on the sex of pupils.

interactions are

no differences on the achievement test scores at

the null hypothesis of no differences between girls 
boys of Form III on their achievement test scores in 

content areas of S.M.E.A. Books One and Two is

cognitive levels is rejected.

7. The
not significant at the 1% level of

?>ftx Differences in total scores on the Achievement 
Tests.

interactions between tests, levels and

There are significant interactions between
tests and sex i.e. The performance of Form 111 pupils

subtests.
Significant interactions occur between tests 

Thus the performance of pupils varies not
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Table XXVIII records the means, standardfavour.
deviationsand t

as

percentages <

Table XXVI I I :

t—va1ueStandard Dev i at i on PMeanNumberSex
10.96141.406382Boys .013.922
11.08635.657204Girls

the overalI mathematics

occurach i evement scores

used in this study were
A basic

assumpti on

compar i ng means

The
was;

F = I.023

for 203 and 381 degreesThis is

equal>

4.23. Test for Violation
V_ar i ance

the variances 
calculated F-ratio

less than the tabled value

To find out
used to test the hypothesis that

The sample groups
random samples of boys and girls.

of the t-test or the ANOVA for

vaIues

of the Homoqeniety of
Assumpt i on.

Means, Standard Deviations and t-values 
for comparison between the sexes on 
overall scores on the Achievement Tests.

var i ances are

(11.086)2
(10.961)2

Hence significant differences in 
in favour of boys-

for comparisons between
the sexes on the overalI scores expressed

homogeneous.
study the F-ratio was

of the two populations are

i ndependent
for the use

is that the sample
if this was true for this
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Hence it was concluded that the variancesof freedom-

rejected ■

The

are
Table XXVIV: Reliabil ity

(2)(I)(2) Test Title(I)Test Title

0.860.470.66 Computat i on0.57Number system
0.580.570.78 Coord i nates0-40Equations
0.470.320.76 Mapp i ngs0.60Area

0.550.45 0.780.42

0.590.30Vectors

--  ■ - Coefficients of tests reconstructed 
after the pilot study.

Drawing & 
Measurement

Polygons &
Polyhydra

scores are homogeneous.
4.24- Differences in the performance of Form III 

students on Achievement Tests-
As mentioned in section 3»2I, Chapter 3z tests 

which had reliability coefficients below 0-30 were 
which had reliability coefficients 

completely overhauled.

These were
Area, Polygons and Polyhdra,
Computation, Coordinates and drawing and Measuring.

Iculated reliability coefficients for these tests 
Table XXVIV.

Tests
in the range of 0.30 to 0.69 were 

the tests on Number Systems, Equations,
Vectors, Mapp ings.

of the two populations on their mathematics achievement

N B (I) Column I records the reliability coefficients 
as obtained in the pilot study.

(2) Column 2 records the recalculated reliability 
coefficient from the Main Study data-

reca
recorded in
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comparison

1nfact,

the pa i rw i se

1evel•

Other tests which were fairly wellother tests-n i ne
done

The Form I I I

The least well done test

was
Surprisingly the

Compari sons among
The Form III pupil's performance 

number ten, the test on "Polygons and Polyhdra".
ontrasts between the means of this test 
of all the other sixteen tests was 

After this came test

the pup iIs score
DUoiIs obtained

Three Dimensional Geometry/ Statistics

on which the Form III

on whichinclude the test
47% and 46% respectively-

between 40% and 60% marks on the tests

on "Sets" and

significant differences
the seventeen tests used in this study, 

the results of Duncan's multiple
carried out for the all Pairwise

"Rotat Ion"

However, comparison 
that the difference in

and the means
significant at the 0.01
number seventeen, the test on "Percentages and regions".

with the means of other tests shows

and on
the test on Equations, 

pupils scored an average of 29%-

means is significant only with

pup I
on fractions, 

the test on Area-

For comparison purposes the rel iabil ity coefficients 
obtained in the pilot study are given. Thus it can be 
reasonably assumed that the reliability coefficients 
of the achievement tests lie between 0-47 and 0-88-

The analysis of variance summary table revealed 
between the performance of

pup iIs on
Table XXX, gives

procedure 
the means of the achievement tests-

was best on test



-1-16-

Table XXX : Comparison or Means Of Achievement Tests For Form III.
Test Title Mean

I

j
1

ItI 1

I
It

I1 iIL

f

14 5 6 8 9 1032

.80 .84 .86 .88 .90 .91 »92 ^92 .93 .94

12 13 14 15 16 17
.95 .95 .95 ,9e .96

I

I 
i

Rank Difference Between Two Means
Shortest Significant Range

i

I
I

s'” 
t,.i8

(,.13
6.14

: fo.lg
(,.95
1.U

" I.SI
7.47

I
1

I
I

1

4.64

4.46
5.41
S.54

1
i
1 
I

- .10 -61 -6?: I.o" I OS 137 l.ui l.«i 3.514.32
- .51 .5« .4oi .If 1.17* |.33''l.Trt.-»S.»^|.<Wa.l^'2‘(3 3B(‘4.11

- .01;.34..44 -71 •»> 11^1.27 1.37 J.M 1.641-12 I. O3.lf
A* < . . . .T .. . I t'fi,

~ "I * I I ** I • • l*"^*k* ** • • I"" •**"*" *

' - .V5-.VI •‘^1 .'!>1 .«s!.42ll.C<f'.251.63'1^13.32
i- .27 -36 .?!-67 I •6'/'1.101.4^ 156 3.27 

i } -

I

Rank Difference Between Two Means
Shortest Significant Range

Equations 
No. Systems 
Vectors 
Pythag. Therm. 
Computation 
Number PatteiTns 5.86 
Rational Nos. 
Coordinates 
Mappings 
Area 
Statistics 
3- Dim. Geom. 
Fractions 
Rotations 
Sets 
Pei?cent. Region. 
Polygons & Polyh. <|.|8

i2^1.3^ 
,.46.47 .-%41.12’1102.%*’ 
• ./ ^1. « l.r-'

I

j__ L
*Significant at .01 level of Significance

i - .28 .36 201
' - ,.08 114

I ;-.''7J •

Differences Between Means of Tests.
■J ■ ' ' '' I I----------- -

- '.22 .32 3d 1.221.27 (.54 2.i^ 24*;2.1423?
w,

.21'.37.65; .73 744’ 
,11;.33 .61 .tl 2.*^ 
- J.16 .47.52 7.71

Notes on Table XXX ;
The Standard Error Of Means was O.2-t7»

2. The values of the Shortest Significant Ranges were 
as follows ;

5. A difference Between two means is significant if it 
exceeds the values of the Shortest Significant Range as entered 
in Note 2 above. The rank difference between two adjacent means 
is two, and those further away have rank differences of three, four 
and so on.

.Cfl;.5S.56».feO.77-93''}.2i‘
*

- .6|'.O5\23.3«.66.74 245

- .04
I ~ 
!

- <51 >^0* 123''2-1^2*1325^421
_ I’jr, .‘VO I«V . v I. A W' •'

■■31'.Ivi -li 111’i.-2o;i.v/;i4f |.6i[t.«5i‘l3?3.fc4
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in •fche performance of the4-25’. D i fferences

form I I I Pupils on Cognitive level subtests.

also showed that the

form I I I pup iIs
i .e.level abiI ities.

TabIa XXX I
of the tests.

scores

whether the items were
AppI i cat i on

significance
each of the cognitive

records the results of comparisons
The means

as were

pup iIs on

New Test on

Comprehension, Application or Analysis.
Multiple Comparisons was used to test for 

t of differences between the means at 
levels for the pupils-

between the means
table XXXI are the percentage

The Analysis of variance 
differ significantly in their cognitive

pup iI performance depends on 

testing Knowledge,
Duncan's

test on Number Systems was also poorly done 
also the tests on Vectors , Pythagoras theorem 
and Computations, Number Patterns, Rational 
Numbers, Coordinates and Mappings (Scores between 

30% - 39%)- Thus we can conclude that there are 
significant differences in the performance of Form III 

tests assessing mastery of topics from S.M.E.A.

recorded in
obtained at each cognitive level.
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KnowledgeAna lysisCogn it i ve

16-00-5^13-66*8.41*30.41Analys i s
7.59*5.25*38-82
2.34*44.07

46.41Knowledge

I eve 1 -.01

fol Iows;

For a
For a SSRof Four between means
For a

the means
Thelevel of significance.

between
smal 1

items

In general

Form
an average

the

items were 
ifferences are found between the

Compre- 
hens i on

AppI i cat i on 
Comprehens ion

rank difference
TabIe XXX I

AppI i- 
cat i on

obta i n i ng 
highest Cognitive 

(30.41%).

of 46.41% while

poorest

shows that all the six pairwise comparisons 
for each of the cognitive 1 eve 1s were

Table XXXI: Comparisons between means of total cognitive 
level subtest scores for pupils of Form III.

the performance on

were asShortest Sign 
rank difference 
rank difference

(though s
Knowledge

I I I pup iIs

level i.e. Analysis, was the

Si gn i fi cant at
Freedom for Error Sum of Squares was 2340-

S was 0.198- The values of the m
Ranges (SSR) 
of two between means SSR =0-72

. of Three between means SSR = 0.76 
= 0-78-

difference
and Analysis 

ignificant) d
and Comprehension means (2-34*)-

do best on subtests for Knowledge items

Degrees of
The Standard Error of Mean, 

i f i cant

Means
(as %age)

between
significant at the .01 

the means of pupil scores for knowledge
largest (16-00) while
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Sex by Tests Interaction.4.26:
of variance revealed that there wereThe analysis

interactions in the performance

performance
the t-test.us I ng

for the tests.

TabIe XXX I I:

t-vaIue PdSDSD
n. s .
n. s.
n ■ s.
n ■ s.

0.05
n.s.
n .s.

-0.083.04 0.179.22I .549.14 n.s.

1 .80+0-745.10 2-35 n.s-
n > s.

n.s.

+2.16 4.31 0.017.86 2.70 5.70 2.30

-1.18 2.69*8-06 3.16 0.016.88 2.13

indicates differences favour girls-A minus

1 No. Systems
2 Sets
3 Natural Nos-
4 Fractions
5 No- Patterns
6 Equations

Boys
Mean
5-22
7-36
6.02
6.62
6.04
5-26

7-70
7-10
7-02

5-84
4.62
5.44
6.66
6.08

2-95 
2-18 
I .77 
2.61 
2,16 
I .48

2.84
2-70
2.28

I .70
I .98
2.31 
2.01 
I .80

4- 50
7-42
6- 34
7- 28
5- 68
4-02

6-52
6.38
6.44

2.47
I .92
2.51
3-14
2.12
I .87

2.80
2.74
2.62

2.27
2.50
2.84
2.72

+1.18
+0.72
+0.58

I .32
0.15 
0.74 
I .14 
0.84
3-36^'

I .66 
0.42 
3-05* 
0.83

Girls 
Mean

+0.72 
-0.06 
-0.32
-0.66 
+0.36 
+1 -24

-0.72 
-0.20 
+1 -50 
-0.38

2.12^
I .33
I .1.8

n.s.
0.01

5-30
5-64
5-16
6.46

n.s.
0.01

standard deviations
Means, Standard Deviations and t-values for 
comparisons between sexes-

. I 2 Vectors
13 Computation
14 Rational Nos.
15 Mappings
16 3 dimensional 

Geometry
17 Percentages# 

Regions

Test Content 
No.

significant sex by test
To find out more about this the

7 Rotation
8 Statistics
9 Area
10 Polygons and 

Polyhydra
I I Pythagoras 

theorem

on the tests was compared
of Form I 1 I pup iIs.

of boys and girls
Table XXX1 I presents the means and
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were

were

s i gn if icance,

other test-
super ior to boys on eight of

Regions at
but

Boys did

4.27.

To gain further insight

into the nature

Significant differences between boys and girls 
found on five out of the total of seventeen tests.

girls

us I ng
each of the achievement tests-

interaction Sum of Squares was not

Three Dimensional Geometry
better than girls, at 5% level of 

the test on Rotation.

significantly better

for
for the sex by levels

,01 Ievel-

This was

Sex by Levels Interaction
The analysis of Variance using the random sample 

sex by 
found

on one

On three of these^boys were significantly better than 
. at the 1% level of significance- These tests 
the tests on Equations, Rational Numbers and

Boys were significantly

significant at the
of these differences between the sexes

on eight tests-
on four of the tests and girls

of 50 boys and 50 girls revealed no significant 
levels interaction- However, this interaction was 
to be significant at the 2-5% level of significance 

the total research sample of 82 boys and 52 girls 
However, the F-ratio

in nine tests, girls

on only one test.

remaining seven 
were not significant-

GirI s'performance was
the tests. However, significant differences were found
in favour of girls only on the test on Percentages and

the 1% level of significance. On the
tests differences favoured girls

Thus in al I, boys were superior
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the performance of boys and

standard deviations and t—
for the Iowest

level i-e- Knowledge-

the test on
Table XXX 1 I I

d tTest Title S-D. PS.D.
n -s.
n.s.
n -s >
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.

n.s.

n.s. '

the t-test was used to compare
levels for each of the tests.

I .80 
2.74
I .76
I .70
I .78 
1.46 
2-22
I .62 
2.00 
2.80
1 .60
I .20
I .70 
2.08
I .260
I .94
I .98

I .52
2.90
1 ,82
I .74
I .72
I .30
1 .86
I .46
1 .96
2.66
I .74
I .64
I .80
I .78
I .78
I .30
2.16

I -34 
1 .04 
1 .06 
0.60 
0.57 
0-68 
I .20 
0.97 
I .26 
1 .04 
0.88 
0.78 
0.86
1 .09 
1 .13 
1 .06 
0.91

1 -05
0-73 
0.31 
0.99
0-39
1 -31
1.43
0.85
0.17
0.74
0.71
2.65^^
0.65
1 -39
2-39^ 
3.02* 
I .10

+ .28
-.16 
-.06 
-.04 
+.06
+.16 
+-36 
+ .16 
+.04
+.14
-.14 
-.44 
-.10 
+.30
-.52 
+ .64 
-.18-

1 .21
I .16 
0.89 
0.68 
0.93 
0-84
1 -33 
0-92
I .07 
0-86.
1 .09 
0.88 
0.65 
I .07 
1 .05
1 .06 
0.74

n.s.
0.01

n.s.
0.05
0.01

cogn it i ve
better than girls on the Knowledge items in

Three Dimensional Geometry-
: Comparison of boys' and girls' Scores on 
Knowledge Items by tests-

girls at the four cognitive

Boys
Mean

Girls
Mean

Number Systems
Sets
Natural Numbers
Fract i ons
Number Patterns
Equat i ons
Rotat i on 
Stat i st i cs

Area
Polygons Polyh.
Pythagaras therm.
Vectors
Computat i on
Rational Numbers
Mapp i ng
3—Dim. Geometry 
Percent, Regions

Table XXX1 I 1 gives the means, 
values for comparison of boys and girls

Boys performed significantly
test Number 16,

A minus sign in column headed 'd' means girls were better.
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did significantly better than boys■

Thus overall, boys'performance was superior to that of

the other hand did better in eight of the

between scores on
XXXIV.

S i gn if i cant
on
For

items

scores on

GIRLSBOYSTest Title
dS.D. tMeanS.D.Mean P

.48+ .080.73I .00I .08 I .40 n .s.Number Systems

Comprehens i on 
differences between boys and girls

This is the test on Pythagoiras Theorem-

0.68 I .04 
0.95 I .01 
0.54 0.70 
0.79 
0.82 
0,94 
0.61 
0.98 
0.93 
0.98 
I .02 
I -37 
0.86

n .s n .s 
n .s 
n .s 
n .s 
n.s 
n.s 
n.s 
n.s 
.05 
n.s 
n.s 
n.s 
n.s 
n.s
n .s

I ;t§ 
2.18 
I .24 
I .16 
2.12 
2.22 
I .84 
2.16 
I -94 
I .44 
I .90 
I .46 
2.26 
I .92
2.00

.55 .42I .-to’
I .96
I .04 
0.90
I .86 
2.30 
0.66
2.23I -60
I .68
I .72 
1 .18 
2.28
I .52
2.14

Girls on
Knowledge subtests and the differences were significant

On two tests
These are the tests on Mappings and the test on Vectors.

al I the

eve1s.

0.89 
I .08
0.74 
0.94 
0.98 
0.93
0.84 
0.65 
I .01 
0.76 
0.73 
0.90
I .60
0.64

performance of boys and girls 
which were in the tests.

-.08+ .08
.22 1.22

-96
.21

iris

Natural Numbers 
Fract ions
Number Patterns 
Equat i ons 
Rotat i on 
Statistics 
AreaPolygons Polyh.
Pythagoras Therm- 
Vectors
Computat i on 
Rational Numbers 
Mapp i ngs 
3-D i m.Geometry 
Percent, Regions

5% or 1% I
Table XXIV: Comparison of Girls' and Boys' 

Comprehension items by tests.

were found

on Iy one test. 
other tests the differences between the

on comprehension level

girls on

The results of comparisons
subtests are presented in Table

Knowledge items In nine tests, and in only one

on two of the tests-

.20

.26

.26 I-56
-.08 .45
.18 1.03

-.07 -40
-34 2.45^

-.28 I.44
.18 I-06
.28 I.61

-.02 .99
.40 1.34
.14 I-23

were not significant at the

case were these differences in favour of boys significant.
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the results of comparison betweenTable XXXV gives
items placed in theon

S i gn i f i cant
s

found on the AppI icationwere
in favour of boysthe differences were

Girls* performance wasat
in foursuper i or

PtdTest Title
s;d.S-D-

n-s-
n -s -
n«s«
n«s.

n -s.
n.s.

of boys and girls scores on 
items by tests.

I .12 
I .84 
0.58 
I .44 
I .08 
0.92 
I .80 
I .38 
I .90 
2.90 
1.12
I .00 
I .32 
1.18 
I .48 
I .30 
2.64

0.81
0.75
0.93

1 .22 
0.81 
0.95 
0.75

n.s.
.01

n.s.
.01
.01

n.s.
.01
n.s.
.01

A minus sign in the coloumn headed d means girls were better.
* Significant at .05 level.

Number Systems 
Sets 
Natural Numbers 
Fract i ons 
Number Patterns 
Equations 
Rotat ion 
Stat ist ics 
Area 
Polygons Polyh. 
Pythogaros 
Vectors 
Computat ion 
Rational Numbers 
Mapp i ngs 
3-Dim. Geometry 
Percent, Regions

n.s.
.01

0-73 
0.71 
0.78 
0.96 
0-79 
0.81 
1 .48
0.84. 
0.68 
0.91 
0.69 
0.80 
1 .29 
I .23
0.86 
0.93 
I .02

BOYS
Mean

GIRLS
Mean

1.71 
1.13 
0.13 
I -53 
1 -56 
3.56^ 
0-76
2- 67^ 
0-10 
0.00
1 .67 
5-28^^ 
0.32
3- 31* 
1 .79
3- 82*
4- 13*

I .38 
I .68 
I .60 
I .20 
I .32 
1.50 
2.04
I .84 
1 .78 
2.90 

theorm- I-36
I .92 
I .24 
2.04 
I .78 
2.00 
2.04

0.75 
0.83 
1 .68 
0.90 
0.65 -.12

.00 

.24 
..92

I .19 -.08 
.86 
.30 
-72 
.60

al 1 the six cases

were insignificant.
Table XXXV: Comparison

Application

App1 ication level of cognitive 
differences between the performances of boys and girl 

subtests on six tests in all.

0.78 .26 
0..7I --I6 
0.77 -02 
1.13 -.32 

-24 
.58 
.24 
.46

I n
the 1% level of significance.

of the tests but the differences

the sexes on their performance
ab i1 ity.
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XXXV shows that boys did significantly

test on Percentages and Regions-
Finally, table XXXVI presents the result of comparisons

Test Title p
n «s >Number Systems

2.36’^ 0.050-70 0.34I .300.73I .54Sets
2-00* 0.050.91 -0.36I .08 I .440.90Natural Numbers
I .88I -38 2-14 I -39 -0.52I .62 n -s.Fract ions

1 .84 0.920.65 -0.140.65I -70 n»s.Number Patterns
I .460.86 0.90 0-79 0.24I .14 n.s.Equat i ons

0.89 0.76I .00 0.32 I .92I .32 n -s -Rotat ion
I .08 0.18 0.811 .24I .14I .42 n.s.Stat i st ics

0.48 2-14* 0.051 .01I .23 0.93I .40Area
0.85 -0.600.64I .28 I -34 0.40PoIyg. & Polyh. n.s.

0.84 0.64 0.63 2-02* 0.050.300.94
0.480.84 0.98 0.82 0.08I .06 n.s.Vectors

0.800.60 0.951 .03 1 .07 -0.20 n.s.Computat i on
0.851 .08 0.69 0-06 0-351.02Rational Numbers n.s.
0.680.78 1.14 -0.14 0.750-92 n.s.Mapp i ngs

I .60 0.57 0.40 2-50* 0.050.992.003-Dim. Geometry
0-78 0.92 -0,260.86 I .12 I -55Regions n-s.Percent/

d___
0.10

t___
0.65

BOYS
Mean
0-96

GIRLS
Mean
0.86

S-D-
0.86

S-D.
I .03

An examination of Table

between boys and girls on the analysis subtests-
Table XXXV 1 : Comparison of boys and girls on Analysis 

items by Tests.

Pythclgvrcis Therm.

A minus sign in the d column means girls were better- 
* significant at .05 level.

better on application items in the tests on Equations, Statistics,
Vectors, Rational numbers. Three Dimensional Geometry and the
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These Tour

Area/ Pythagoras theorem and three dimensional
which girls' performanceThe only case in

items from thewas
test on Natural Numbers.

Thus the additional
the nature of the sex by level
to be most useful in pointing out the major features of
the differences in performance at the four cognitive

to draw the following generalI eve 1s.
i nteract ion analysis;

Sex differences on the Knowledge subcategoryI .

It was

Hence

pup iIs «are

eve I of cognitive ability

It is possible

girls just about
found that on two of the Knowledge subtests

as compared

sexes on their

analysis carried out to determine

on five subtests in all.

as often as they favour boysui

significant differences favour girls 
to only one favouring boys significantly, 
the overall differences between the 

the Knowledge I

Significant differences between the sexes were found

on sets/

scores on
not significant for the Form 111

geometry.
superior to boys were the Analysis

of boys at the 5% level of significance.
subtests contained the Analysis items from the tests

conclusions from the sex by levels

s interaction turned out

Four of these were in favour

of cognitive level are very small and tend to favour
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Sex differences on the Comprehension2.
subcategory are virtually non existent for Kenyan

S i gn i f i cant d i fferences

were
On the remainingboys -

d i fferences
level of cognitive ability.the Comprehension

i ntoGirls begin to show clear signs of fading3-
performance is compared with

aab iI ity.
own.
seventeen tests.

4-

found on five subtests.

differences favour girls.
percentages for the Analysis items

found. The differences were not

I eve 1.

secondary school pupils.
found on only one comprehension subtest favouring

favour of boys.
total scores for boys on Application items, expressed

the background when their

sixteen tests the differences

with the corresponding

significant at the .01

for girls^s

that of boys at the Application subcategory of cognitive
It is here that boys come into a class of their

percentages for girls-
Boys maintained overall superiority on subtests 

level of Cognitive ability.

for boys were compared
ignificant differences in favour of boys

one case

on the i r

scores on

with the corresponding percentages

This was further confirmed when the

on four

Overall there are no significant

Significant differences were
of which differences favour boys and in only

When the total

were not significant.
between the Form 111 boys and girls

at the .05 level were

scores expressed as

as percentages, were compared

Significant differences were found on six of the
In al I the six cases they were in

assessing the Analysis
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IN

Three items in the General Questionnaire were

%ageVar i able
nI.PI an to do "A

2.PI an to attend Univ. Boys

I eve Is
Boys
Girls

88-22
79-40
74-61
62.75

38
29
71
64

18.58
31 .37
29-58
33-8

9-95 
14-22

26
12
48 12.57
74 36-27

I .83
6.37
6.81
5-88

7
13

218
61

285
Girls 128

I).
of boys and girls responding to each of the

%age

4.30. SEX DIFFERENCES ON VARIABLES 
GENERAL QUEST lONNAIRE

Response
Category

I eve Is Boys 337
Girls 162

YES
No.

NO
No.

asp i rat i ons-
want to do their A levels and another if the pupils

The third

57-07 I 16
29-90 69

as O) and Uncertain

percentages
three alternatives for the three items by sex.
Table XXXVII: Total' numbers and percentages of pupils 

responding to the three items on educational 
asp i rat i ons.

4.31 - Educational Aspirations of Pupils in Form III

(coded as

would have liked to attend University
item asked pupils who wanted to do their A levels
if they would take mathematics as one of their subjects 

To each of the three items pupils could
one of the three alternatives

UNCERTAIN
No^: %age

3-PI an to take maths 
for "A"

One of the items enquired if pupils

Using the weights of 2 for "Yes", I for "Uncertain" 
and 0 for "No", the means and standard deviations and

for study-
have responded by choosing
i.e. Yes (coded as 2), No (coded

Table XXXVI 1 presents the numbers and

used to obtain information on pupils' educational
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were
These are presented in Table XXXVIII-found«

Table XXXVI I I :

Var i able t

'A' 3-337^^0.1340.5711 .864 I -7300.397

2.119*0.596 0.109I -569I .678 0.591

0.8030.936 0.5090.701I .445

6.240*I .198 0.700I .4544-2794-979Total Educ- Aspir.

I ess than 0.01. 1I s

Var i able
Yes

I eve Is

'A'

2. Plan to attend

Un i vers ity

I . PI an to do 
Ievels

2.78*
2.99*
6.27*

9-09* 
0.42 
-6.71*

-I .52
3-61*

-1-05

7-931*

•fc-test values for comparison between boys and girls

3. Plan to take maths 
for 'A' levels

Means, Standard deviations and t-values 
for comparison between boys and girls 
on the three Educational aspirations 
Var i ables-

Response Category
Uncertain No

Thus on each of the three variables significant 
differences favour boys in the expression of Educational 
aspirations- To find out wjch of the percentages recorded 
in Table XXXVII were significant the Z-test was used- The 
Z values for differences in the proportions of boys and girls 
in each response category are recorded in table XXXIX. 
Table XXXIX: Z-values for comparison between boys and girls 

in the test for differences between proportions.

BOYS(N-382)
Mean S.D.

1. PIans to do 'A'
2. Plans to attend University
3. Plans to take maths for

I eve Is.
* difference in proportions significant at .01 level. 

A minus sign indicates differences favour girls.

GIRLS(N=204)
Mean S.D. d

* P
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and XXXIX
1 .

are
to uihetherthey will doand boys who

I eve Is■
boys plan to take mathematics2.

In fact, the

more
AgainI eve Is >i ntend i ng

w 1 eve 1s

3.

It was hypothesised

the vocational
item which asked pupils to specify the job theyan open 

want to enter after their schooling.

Only one
aspirations of boys and girls.

and girls.
university than girls-

to whether they will attend university.

"A**

"A"

"A"

Significantly more boys wish to attend
"Uncerta i n"

I eve Is

4^32. Sex differences in the Vocational Aspirations 

of Form I I I pup »

the proportions
to whether they
do not d i ffer s i gn i f i cant Iy.

Plans to attend university also differ for boys

V
XXXI I 1, A

as to whether or

This was

of girls
will take mathematics for "A

are the fol lowing:

are "Uncertain" as

Girls are far more

The general conclusions that can be drawn from Table

during their "A
proportion of boys is

to take mathematics for
and boys who are not certain as

Significantly more 
levels than girls, 

than twice that of girls

Significantly fewer girls wish to do
no significant differences in the proportions of girls

The proportion of boys aspiring to do their 
is significantly greater than that of girls- 

levels. There

item was used to gather information on

than boys, as 
Significantly more girls are uncertain 
not they will go to university.
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introduction to Chapter One that pupils'
aspirations will have considerablevocat i onaI

and vice-versa.

mathemat i cs

presents choices ofTable XL

Occupat i on

382 100.00100.00 204Totals

2.88 
10.95 
16-43 
00.01

I -73 
0.00 
2.59 

27-95 
2.02 
2.30
I -73 

16.42 
2.59 
2-59 2.02 
4-04 
9-16

GIRLS______
Percent 
0.01 
14-80 
12.30
3- 88 
10.96 
20-68
9-67 
0-01 
9-04
4- 52 
0.00 
3-23 
6 -46 
0.01 
0.00
16.78 
14-20

Thus, pupils aspiring to technical and professional 
expected to do better at mathematics 
The relation between vocational

asp i rat i ons

Sc lent i st 
Teaching 
Medicine (Doctors) 
JournaI i sm 
Pilot (Airhostess) 
Nurse 
Law 
Eng i neer i ng Secretary/CIerk 
Chem i st/Pharmacy 
Farm i ng/Agr i cu11ure
Hotelier/Tourism Business/Shopkeeping 
Administration/CiviI Ser.
Others 
Uncerta i n

i n the

occupatIons were

influence on the achievement of pupils in mathematics-

10
38
57
2
6
I
9

97
78
6

Accountant/Insurance Bank i ng57
9
7
14
35

Form I I I pupiIs « 
occupations made by the research sample- 
Table XL: Choice of Occupations made by the Form III 

Pupils in the Research Sample.

in the vocational expressions of
This section will examine

The percentages for boys and girls were computed out of 
the totals of 155 girls and 347 boys who responded to the 
item in the Questionnaire. The "Uncertain” category in the 
table includes all those uiho did not respond to the item.

on pupils' achievement scores on 
will be considered in Section 4-70r

sex differences
on Regression analysis-

BOYS_______
Number Percent Number

I
23
19
6
17
32
15I
14
7 0
510
I 
0

28
29
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There

CIerk >

want to become

To

of this exercise was to

from vocat i ons

1 .

-technical such as Doctors,2.

Hairstyling.3.
Hotel and tourist management etc.

The choices of boys as well
certain fields.

Lawyers, teachers, 
General Vocations such as farming.

want to become
16% want to be doctors

group 
level pass in

Scientists etc.
Professional but non

Journalists etc. and

to nursing
each for piIot/a

These professions were
On the

as those of girls

as engineering.

These figure
boys tend towards or 
profess i onal occupat i ons 
test this hypothesis

The aim
that need at least an A

which require a pass 
which do not need a pass 
for entry- The three categories were;

Professional and technical occupations such

Bank i ng/Accountancy/Mathemati c i ans,

three categories-
together vocat i ons 

mathematics for entry, 
at 0 levels and finally vocations 

at 0 levels in mathematics

appear to be concentrated in 
is a tendency for the choice of professions of boys 
to be more spread out than those of girls. About 
21% of the girls who gave a choice of profession aspire 

followed by 15% for teaching and about 10% 

irhostess. Doctors and Secretary or 
chosen by a total of 

66% of the sample. On the other hand 28% of the boys 
Eng i neers/Techn i c i ans/Surveyors,16% 

accountants/Bankers/Insurance agents, 
and 10% want to be teachers, 

clearly support the hypothesis that 
aspire to technical and 

more so than girls- 
the vocations were grouped into
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The three categories of vocations were weighted
XLI presents theTable

number and percentages

XLI :Table

Sex

47129161Boys
639514Girls

that

evident that almost six times asFrom TabIe XL I

«0l level in favour of boys
The difference in

proport i ons

Hence

g i ven

(42.15)
( 6-86)

not sign if leant-
the case of General Vocations is

(33.77)
(46.57)

General 
Vocat i ons

(12.30)
(30.88)

Technical & 
Profess i ona I

brackets represent percentage of pupils in

JOB CATEGORY 
Non-technical & 
Profess ional

of boys and girls

it i s
to technical and professional occupations

Figures in 
category.

many boys aspire
The difference between the proportions isas girls-

signif leant at the
( Z = 4-O65f and p < -01).

of boys and girls aspiring to non-technical
Also the differencesprofessions was 

in the proportions in 
significant at the .05 level in favour of girls, 
the hypothesis that there are no differences in the 
vocational aspirations of boys and girls of Form III 

Table XL I I records the means and

three job categories- 
Distribution of Form III pupils in each of 
the Three Job Categories by Sex

sex in each of the

is rejected-
standard deviations obtained when the weights as 

above
/ were used-

3, 2 and I respectively.
of pup i1s by
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Table XL I I:

MeansSex t-vaIueDIfference P

0.617I .0072-063Boys
7-86* .010.838 0.617I .446Girls

significantly more than girls-

zl.4Q.SEX

enjoyment of mathematics/a
a

scale to assess
The re I i abiI ity

Table XLHIs

Reliability Coefficient (K.R. 20)Seal e
0.898
0.702
0.609Difficulty of Learning Mathematics

Table XL I I confirms the earlier finding that boys aspire 
towards technical and professional occupations

Standard 
Dev i at i on

Enjoyment of Mathematics
Value of Mathematics

mathemat ics.
subscale to assess pupil
scale to measure pupil’ value of mathematics and 

the difficulty experienced by pupils

MeanS/ Standard deviations and t-values 
for comparison between boys and girls 
on vocational aspirations.

were ca
of 586 students are

Iculated using the Kuder Richardson Formula 20.
Reliability Coefficients of the Attitude 
Subscales used in the Main Study.

a
in the learning of mathematics-
coefficients computed using the total research sample

recorded in Table XL I I I . These

DIFFERENCES ON ATTITUDES TOWARDS MATHEMATICS
The present investigation collected information 

from all the students on their attitudes towards 
yippee subscales were used. These were
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Thus while the Enjoyment of Mathematics Subscale

had almost the same
reported by Aiken (0-95)/ Aiken's Value of Mathematics

sea I eand Husen's

Coefficients when used
Mathemat i cspup iIs.

e —

I ightly higher than the

Mathemat i cs >
view of the fact that personal ity

Iesserof cognitive potentialstabIe
To each of the

For

purposes

these two categories i«

SA and A and the SDA and DA categories for each item
the Enjoyment of Mathematics subscale-on

Surpringly, the Motivation in
Scale constructed by the researcher using EntwistI 

for motivation had

responses
of the attitude scales the percentage of pupils in 

e- SA and A and the SDA and

DA are given -
Table XLIV gives the percentage of pupils in the

on the Difficulty of Learning

as measures

as originally

a re I i ab iI ity

Mathematics were found to have fairly low reliability 
with Kenyan Secondary school

as those of motivation are not as
or to a

responded by choesing one
were "strongly Agree" (SA), "Agree" (A), 
"Disagree"(DA) and "strongly disagree" (SDA)-

of comparisons the responses SA and A and the 
SDA and DA were combined, and for each

of five responses.
"Uncertain" (U),

extent measures of attitudes-
statements on the attitude scales pupils could have

These

i nternaI cons i stency

surpr is ing in 
measurements such

Nisbet general scale 
coefficient of 0.677# s 
reliability coefficient for the Difficulty of Learning

However, this result may not be so
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Table XLIV: e

Statement
SA&A

I .
34%51%14% 76%

8. 32%48%25% 56%
33%33%69%13.

17.
40%43%17%72%

24.

35%43%18%72%

29.
54%32%76%14%

36.
29%51%12%courses

39.

27%57%6%80%

42.

55%5% 24%81%

46.
38%73% 11% 39%

the actualon

I tern 
Number

Maths makes me Teel 
nervous
I have always enjoyed 
studying maths in 
school

BOYS
SDA&DA

Percentages of FavourabI
Responses to Items on 
Mathematics Subscale

e and UnFavourabI 
the Enjoyment of

Maths makes me feel 
uneasy and confused

Maths is very interesting 
and I have usually enjoyed 

in this subject 72%

I wouId 1 ike to 
develop my 
mathematical skills 
more and study this 
subject more.

Mathematics is dull 
and boring because it 
I eaves no room for 
personal opinion-

20%
and uncomfortable

I am interested and 
will ing to use maths 
outside school and on 
the Job-

I enjoy going beyond 
the assigned work and 
try to solve new 
problems in maths-
I have never I iked 
maths and it is my 
most dreaded subject-

Maths is enjoyable 
and st i mu I at i ng 
to me«

Item numbers are the numbers as given 
Quest i onna i re.

GIRLS
SA&A SDA&SA
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On all the items the percentages of girls giving
favourable response is Jess than that of boys. Morea

find mathematics dull and boring
32% of the girls dreadas

About twice

Toe
sf i nd out

each item and for the total seal

Table XLV presents

Table XLV:

Item Number
dMean tMean P

69.1231.16 7.52 7.54 .0136-68 50.155Total s

-01 
-01 
-01 
.01 
-01 
-01 
.01 
.01 
.01

3-96 
3-42 
3.66
3-78
3- 75 
3.98
3.86
4.09
4- 25 
3-81

I .83
I .77 
I .80 
I -64
I .49 
2-30 
I .56
I .84
I .69
I -44

I .22 
0.72 
0.46 
0.75 
0.68 
0.76 
0,61 
0-68 
0-76 
0.88

I
8
13
17
24
29
36
39
42
46

I ,23 
1 .42 
I .47 
I .63 
I .27
I -50 
1 -I I 
0.81 
0.84 
0-98

2.74
2- 70
3- 20
3-03
3-07
3.22
3-25
3.41
3-49
2.93

BOYS
Var i ance

GIRLS 
Var i ance

compared to 14% for boys-
mathematics as compared to 14% of the boys.
the percentage of girl
and uncomfortable in mathematics as compared to the

The proportion of

14.08 -01
6.69
4-42
7.35
6.77
6.64
6- 25
7- 26
8.15
9.51

e were

than 50% of the girls

girls
njoyable is far less than the proportion of boys.

if the differences between the responses of girl

and boys on 
significant the t-test was used- 
the results of comparisons between boys and girls-

Means, Standard Deviations and t-values for 
comparison between boys' and girls' scores 
on the subscale on Enjoyment of Mathematics.

s feel nervous, uneasy, confused

corresponding percentages for boys.
who find mathematics stimulating, interesting.
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On all the items on the Enjoyment of Mathematics
the totalseale. scores

favour of boys were found.
of the girls were

If
varIances

Th i si nval i d.
statistics or tests in

the Chi-Square test to

further

for moderate violations of the

assumpt i on
obtained using
in close agreement

statistics or enumerationuse

subscale is rejected

at

gives
agreed"

significant differences in

with statements on this scale.

with those obtained through the

on the sea Ie,

Are there sex
obtained from pupiIresponses pn the 

used in this study? Table XLVI
scores
Mathematics Subscale"

the percentage of pupils by sex who "strongly
and "strongly Disagreed" andor "agreed"

"D i sagreed"

"Value of

homogeniety of
■t—test is robust

of homogeniety of variance the results
the t-test can be considered to be

enumerat i on
test for differences between the sexes.

check revealed that the departures from 
variance are moderate and since the

either non-parametric 
statistics such as

Besides this the responses 
considerably more variable than those of boys- 
the F - ratio for the test of homogeneity of 

of the t-test would have been

However, a

us i ng
between girls and boys of Form I I I on 
on the Enjoyment of Mathematics 

the 1% level of significance.
differences on the value of mathematics

is violated the use
would have made it necessary to employ

as we I I as on

of non-parametric
statistics. Thus, on the basis of the comparisons 

the t-test the hypothesis of no differences 
their scores
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S'ta'temen't

2. 16%72%9%81%

3.

17%58%14%64%

4.
58%24%76%12%

9. 9%86%3%93%

10,
13%9% 77%79%

14. 13%78%12%74%
16. 61%18%72%13%
18. 16%66%.8%79%
21 .

10%73%10%76%
23.

83% 7%4%90%
25. 75% 18% 63%
26. 7% 75% 8%
33.

34% 45% 38% 41%
37.

4% 79% 7% 78%
41 .

52%78% 6% 27%

Item 
Number

can 
I 1

Mathematics is needed in 
designing practically every
th i ng -

I can get along perfectly 
well in everyday life 
without maths.
Maths is a very worthwhile 
and necessary subject-

A thorough Knowledge of 
Advanced maths is the key 
to an understanding of our 
world in the 20th century.

GIRLS______
SA&A SDA&DA

Table XLVI : Percentage of Boys and Girls giving various 
Responses to statements on the Value of 
Mathemat i cs Subseale.

BOYS______
SA&A SDA&DA

Outside the school I would 
I ike to use maths.

It is important to know 
maths inorder to get a 
good Job.
I think my father uses maths 
on his Job.
Maths is not important in 
problems of everyday life- 
Maths is needed inorder to 
keep the world running.
An understanding of maths is 
needed by artists and writers 
as weI I as sc i ent i sts■
Maths has contributed greatly 
to science and other fields 
of knowledge.
Maths is less important to 
people than art and I iterature.I 2%
Maths helps develop a person's 
mind and teaches him to think. 90%
There is nothing creative about 
maths; it is Just memorizing 
formulae and things.
In the near future most Jobs 
will require a knowledge of 
advanced maths.
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Continued from Page 138-XLVI :

SDA&DASDA&SDStatement

43-
69%15%78%9%

47.

12%68%6%76%

Item Number

Number of boys =
Number of girls —

382
204

_GIRLS 
SA&A

BOYS 
SA&A

Mean 
3-90
3- 64
2- 49
4- 23 
4-07 
4-06
3- 66 
3-83
3- 96
4- 29
3- 69
4- 03 
3.03 
4-03 
3-30 
3-86 
3-93

63-833

2
3
4
910
14
16
18 
21
23
25 
26 
33
37
41
43
47___
Total s

girls 
S-D- 
TTTK 
1.21 
I .35 
I .06 
I .23 
I .22 
I .26 
1 .22 
1 .06 
I .03 
I .31 
I .1 1 
I -37 
I -00 
1 -27 
I .23 
1.13 
8.37

oTD- 
o7^ 
1.08 
I -13 
0.75 
1 .04 
I .10 
I .18 
I .02 
1 .04 
0.87 
I -13 
0.95 
1 .33 
0.91 
0.91 
I .06 
0-98 
7.61

d__
-20 
.14 

-.43
.29 
.10 

-.1 1
.26 
-31 
-07 
.16 
-37
.26 
.16 
-15 
-65 
.27
-22

2-97

Table

I tern 
Number

Significant at -01
Significant at -05

Most of the most able 
pupils should be encouraged 
to become mathematicians 
and mathematic teachers-

Maths is not important 
for the advance of 
civilization and society

Item Numbers were the numbers as on the actual Questionnaire: 
The percentages are given to the nearest whole number.

Examination of Table XLVI reveals a striking similarity 
in the responses of boys and girls to almost all the items 
in the subscale- There is little doubt about the fact that 
both boys and girls value mathematics highly- The 
responses to most items are very favourable and in very 
few cases does the percentage of favourable responses 
fall to below 70%- 
Table XLVI I : Means, Standard Deviations and t-values for 

comparison of the responses of Form III 
boys and girls to items in the Value of 
Mathematics Scale-
— BOVg 

Mean
4-10 I
3- 76 
2.07
4- 52 
4.17 
3-95
3- 92
4- 14 
4.03 
2.45 
4-06 
4-28
3- 19
4- 18
3- 95 
4.13
4- 15

66.798

t 2.19*”^^ 
I -44 4-12* 
3-90* 
I -00 
I .20 
2.45^ 
3-29* 
0.80 
I -94
3- 54* 
2-95'^ 
I .35
I -82 
7-20* 
2-77^^ 
2-46**
4- 33^
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to think clearly*

as

n

used was the 
sea Ie *

4% of the boys strongly agree 
Over 70% disagree or

is revealed in 
compared to

as on

score on item number 
as can be seen from 

means, standard deviations

The third attitude subscale
J j jQy I of learning mathematics scale* This 
scale had seven items- The percentage of pupils 
by sex who "strongly agreed" or "agreed" and 
"strongly disagreed" or "Disagreed" is given 
in table XLVI I 1 for each of the items-

agree or agree w 
percentage of boys■ 
on items 9/ 16, I8, 25r 26, 41 and 43/ 
the total score on this scale, 
than girls consider mathematics 
of everyday I ife, regard it as a

Girls obtained a higher mean 
four and item numbers fourteen 
Table XLVII which gives the 
and t-values for comparison between the sexes on each 
item in the subscale. The difference between the sexes 
on item four is significant at the .0! level. Thus 
significantly more girls feel that they can get along 
in every day I ife without mathematics. From table 
XLVI we find that the percentage of girls who strongly 

ith statement number four is twice the 
Boys obtained higher mean scores 

as welI 
Thus more boys 
important in problems 
worthwh iIe and 

necessary subject, consider it just as important as 
literature and art and regard it as helping them 

However neither boys nor girls 
think that a study of advanced mathematics will be 
essential for jobs in future- This 
item 37/ where only 7% of the girls 

or agree with the statement, 
strongly disagree with this statement.
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Table XLVI I I:

e.

Statement

72% 14%10%77%

63%12%61%13%
29%50%22%58%

learn maths 12%80%9%81%

66%16%71%12%

34
17%61%69% 8%
11%69%16%59%

204.= 382, Number of girlsNumber of boys

about

More than twicetaught as

as
scores

this statement-

girls do not have

I tern 
Number

Percentage of Boys and Girls giving 
Various Responses to statements in the 
Difficulty of Learning Mathematics Subseal

30- Only people 
tai ent can

19- Very few people

as high

27- Almost anyone can 
i f he is w iI I i ng•

The only item in the study which asked pupils
item in this scale, item 34-

a regard for mathematics

the role of teaching was an
69% percent of the boys agreed with the statement that 
almost all pupils can learn mathematics if properly 

compared to 61% of the girls-
of girls disagreed with this statement 

The t**test showed that the

3- A thorough Knowledge of Advanced 
maths is the key to an understanding 
of our world in the 20th century-

BOYS 
SA&A SDA&DA

12. Even complex maths can be made 
understandable and useful to 
every secondary school pupil.

GIRLS 
SA&A SDA&DA

with a special 
learn maths.

can learn maths.

Almost all pupils can learn 
complex maths if it is 
proper Iy taught■

44- Anyone can learn maths.

the proportion
the proportion of boys.

of boys were significantly greater than those
Thus, it appears as if
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possibly the mathematics teacher) as boys.
standard deviations andIL presents the means.Table

t-values for comparison between boys and girls on their
about the difficulty of learning mathematics-V iews

Item Number d tS.D.

0.003.86 0.00I .093.86 0-973
I -53*-0.053-690.98 I .033-6412
I .500.15I .303-33I .223-4919
I .080.123-78 I -14I .103-9027
2.83*0.263-68 I .150.993-9430
2.68^^-0.27I -173-933-66 1.1234
0.000.004.08 I -144-08 I .0144

0.26 0.714-8826-343-8326.60TotaIs

differences about theThus overall there
the difficulty of learning mathematics

between
asserting no

There were significant differences
on two items

These were onthis scale-on

d i sagree
In item 34 as we have

I earn

BOYS
Mean

teaching (or

on th i s

are no

GIRLS
Mean S.D.

In item 30 there

with the statement that only people with a

special talent can learn maths.

already seen fewer girls think that they can

A minus sign indicates differences favour girls.* Significant at -01 level-

scale is accepted-
between the responses of boys and girls

items numbered 30 and 34-

Table IL: Means, Standard Deviations and t-values for 
comparisons between girls and boys on the views 
about Difficulty of Learning Mathematics-

are significantly more girls who

views on
boys and girls of form III and the hypothesis 

differences between the sexes
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Only 8 percent of the boys disagree

20)

the

SA&AStatement

6-
37%50%60%28%

7.
4% 6%84%92%

I I . 18% 49%58%18%

90% 5%8%

20.
47%23% 39%59%

Item 
Number

I sometimes wish I could 
choose another subject 
instead of maths-

var ious 
items on the Motivation in Mathematics

It is i to do real I y wel I 
maths here-

G1RLS_
SDA&DA

w ith th i s
comp I ex

who "Strongly Disagreed"
on the motivation

I can't see any relevance 
in the maths we do here-

was found to

or just

important for me • 1 in

BOYS
SA&A SDA&SA

statement.
4.50• Sex Differences on Motivation in Mathematics 

Motivation was the only personality variable
being examined for sex differences in this study- A 
thirteen item scale was used- This scale

Kuder Richardson Reliability Coefficient (Formula
Table L records

mathematics even if they are properly taught-

15. I usually take the easy 
things first and leave the o57& 
more difficult ones to the end-
I enjoy the challenge of a 
difficult new topic in 
maths >

or just "Agreed" w 
of boys and girls

ith each statement,"Disagreed" w 
in mathematics scale. 
Table L: Percentage of Boys and Girls giving 

responses to 
sea Ie-

have a
of 0-677, which is fairly acceptable- 

percentages of boys and girls who "Strongly Agreed" 
ith each statement and the percentages
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Table L: Continued from page 143-

St at erne nt SA&ASD&DA

22.
30%60%43%43%

28.
8%77%18%72%

56%25%68%15%

am
18%69%13%85%

28%57%I 8%70%

27%59%13%62%

36%46%59%24%

40. My friends 27%.5l%4I%3I%

Item

204-

do better than

me
handing my

can 
more

Jitem Number
GIRLS 

SDA&DA
BOYS

SA&A

It is not often that I 
stick to maths work for 
than an hour-

45- I get 
up 
too

I do maths problems to get 
high marks not just for fun- 

student inan average 
will never be 

_-arly good, so there 
point in striving for 

I me -

on the actual

I ways seem to 
me at maths-

35- I hate 
in •--
i n

38- It is most unusual for 
to be late in 
maths homework-

31 - I ammaths; I 
part icula 
is no |_ 
something beyond

32- I am willing and interested 
to acquire further knowledge 
of maths-

admitting defeat even 
the easiest of questions 
maths -

Numbers correspond to the numbers as 
Questionnaire -
K-R- 20 reliabiI ity coefficient « 0-677- 
Number of boys = 382, Number of girls

disheartened and give 
easily if something is 
difficult for me.
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Table LI

tdS.D. PS.D.
.01
n aS.
n.s.

6.72 .017.1739.67 3.996.4443.66

Item

In comparison tostrongly disagree

I .32 
0.83 
1.14 
0-97 
I .21
I .26 
1 .21 
1.13 
0.93 
I .20 
1.18 
1.12
I .20

I -44 
0.97 
1 .21 
0.89
I .32 
I .27 
1 .04
I .32 
I -26 
I -29
I .24 
I .21
I .28

6.16 
1 .27 
1 .90 
I .83 
3-67 
3-68 
2.55
3- 17
4- 19
3- 29 
I .37
4- 42 
6.29

6
7
1 I
15
20
22
28
31
32
35
38
40
45

3.49 
4-47 

■ 3.60
1 .78 
3.51 
2.97 
2.13 
3.79 
4.21 
3.78 
3.55 
3.08 
3.45

2.77 
4.38 
3.41 
I .63 
3.11 
2.60 
I .88 
3.46 
3.82 
3.43 
3.41 
2.64
2.78

n.s.
-01
.01
-05
.01
.01
.01
n.s.
.01
.01

.73 

.10 

.19 

.15 

.40 

.40 
-25 
-33 
-38 
.35 
.14 
.44 
.67

G 1RLS 
Mean

= 204
the start I ing fact that 50% of the

BOYS
Item Number Mean

Table LI I, records the means, standard deviations 
and t-values for comparing the responses of pupils to 
items on the motivation scale. On the whole this scale

Totals
Number of boys = 382
Number of girls

Number 6 reveals 
wish they could choose another subject instead 

In fact 26% of the girls "Strongly
while 24% simply "Agree"

uncertain and only 15%

girls
of mathematics- 

with this statement,
I 2% were

Agree" 
with the statement, 

with this statement.

provides very interesting and useful information 
regarding the nature of sex differences in mathematics.

: Means, Standard Deviations and t-values for 
Comparisons between girls and boys on their 
scores to items in the motivation in Maths scale.
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this statement.
differences between the responses of boys and girls

sea Ie.on this
difficult newa

girls. can

although this was

not specified in

i nterest i ngEven moreas
are

notat maths-
does the

scores

the classrooms.

versa•

to this statement- 
the easiest of questions in

greater
think of them and vice

sensitivity of girls to what others 
Only 31% of the boys

51% of the girls

the girls agree
str i V i ng

with something too
impi ications of these significant findings will be 

considered in Chapter Five-

the findings, on 
friends seem to do better than them

stick to maths work for 
25% of

item specify this-
on mathematics tests in

this case

occur on

Finally, more girls

over an

think that their
On what basis they make the comparisons is

Presumably this

to defeat in
compared to 28% of the girls.

items 40 and 45-

this^60% of the boys indicated their disagreement with 
Table LI shows that significant

topic presents in
43% of the boys

hour as compared to 30% of the girls.
that being average students, there is 

for something beyond them (inno po i nt in 
good marks in mathematics, 

the item). Only 15% of the boys agree 
Only 18% of the boys will admit 

mathemat ics

Item Numbers 20, 22, 31r 32, 35, 40, and 45
59%as we I I as

clear, nor
decision is based on

However, this possibly indicates the

on the total scores
of the boys enjoy the challenge which

mathematics, as compared to 43% of the

agree with statement number 40.
(46%) get disheartened and give up easily when faced 

difficult than boys (24%). The
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chosen from S-M.E.A- Books One and Two was used to
ability scores of boys and girls. in

test.
The mean scores

The t-test shows that the
scores

test are

Table Lils

t-valueD i fferencesS.D. PMeanNumberSex
8-03445-296382Boys 0.2070.164 n.s.
8.45245-132204Girl s

the scores
of passages

Regression Analysis4-70.

was

test.
Table LI I which also gives

differences 
not s i gn i f i cant.

4.60. Sex Differences on the Reading Ability Scores
A Close test containing four passages randomly

multiple regress i on
Mut i p le

al l^pup i 1 s
symbols, operators etc. to fill

Pupils were given 35 minutes to complete this
of girls and boys are recorded

the standard deviations andi n
t-test values for comparison.

between boys' and girls'

scores on the dependent

on the cloZe

obtain reading 
were required to supply missing words. 

In 76 blanks on the

The aim of performing a
to establish for each sex group regression

Means, Standard Deviations and t-values for 
comparisons between boys and girls on their 
scores on the cloze Test.

independent variables being considered in this study.

analys i s 
relationships between their 
variable, i-e- mathematics achievement scores and the

Hence the null hypothesis of no differences between 
of girls and boys on their reading ability 
from their mathematics texts is accepted.
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To determine

Correlat ion(G irIsCorrelat ion(Boys)

.047.085

= 381Number of boys
Number of girls — 204

-747
.699
.755
-675
.360
.161

.810

.758

.768

.586 
-354 
-197

reading abi1 ity.
Table LI I I:

-067
-157
.108
-299
.268

-.182

.21 I 

.041 
-.080
-322 
.453 

-.175

variables under study.
between the correlations of the

achievement scores for the sexes
i ndependent var i abIes

1ndependent Var i able
I . Know I edge
2- Comprehension
3. AppI icat ion
4. Analysis
5- Enjoyment of Maths
6 - Vaiue of Maths
7. Difficulty of Learning 

Maths -
8- Educational Aspirations
9. Vocat i onal Asp i rat i ons

10- Motivation
I I . Reading AbiI ity
12. Age
13- Numbers of hours devoted to homework

and the mathematics
were significant Fishers' Table of Z transformations 

of significant differences
i s for

was used- The only case
between the correlations for boys and girls

The z-test showed that the differences
Correlation Coefficients between Mathematics 
Achievement scores and the other independent 
variables in this study for boys and girls-

4 -71 - Correlations between Mathematics achievement and 
the other Independent Variables.

Table LI I I presents the correlations between 
mathematics achievement scores and the independent 

if the differences
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I eveI of.01

The correlation

us.

mathemat i cs.

p 1 ans
and are

less well at mathematics than their younger peers.

This is 
explanation could

with achievement

and the attitude subscales

boys and girls.

between the two correlations for the sexes are
Thus thesignificant at

achievement test scores of girls
to reading abil ity scores than those of boys.

between mathematics achievement

s seem to do

were found to

The age of pup iIs

related to scores on
Of the three attitude scales 

the Enjoyment of Mathematics 
achievement scores (correlation

.38 for both sexes.)
on mathematics

s i gn i f i cance.
are more higly correlated

in mathematics.

are fairly low for both 
it was positively

poorer
profess i onal
contrary to expectations-
lie tn the fact that the

of boys and g.irls of Form III are 

out of touch with real ity.
a negative correlation

girl

In fact it appears 
aspire to technical and professional 
they will be required to study mathematics further, is 

than girls aspiring to non-technical and 
or general vocations. This is indeed 

A poss i bIe 
educational and vocational 

not definite

was between scores on

However, in all cases
the mathematics achievement test, 

the highest correlation

scale and mathematics 
coefficient was between .36 to 
Thus boys and girls who obtain high marks 
tests enjoy mathematics more than the poor achievers 
This is to be expected and need not surprise us. The 

educational and vocational aspirations 
have very low correlations with achievement in

that the achievement of girls who 
courses in which

showed a low and
Thus older boys and
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4-72.

1 eve Ion

Table LIV:

5432I

= 381 .Number oT boys

Table LV:

5432IVar i able

I .000

204-Number of girls -

LIV and LV it is evident that the
intercorrelations between the cognitive level subscores

between the total
the mathematics achievement tests and cognitive

subtests scores.
Intercorrelations of Mathematics total scores 
and subscores on cognitive variables for Boys.

1. Total scores I-000
2. Knowledge
3. Comprehension
4. AppI icat ion
5- Analysis

1. Total scores
2. Knowledge
3„ Comprehension
4. AppIication
5. Analysis

0.747
I .000

0.810
I .000

0-699
0.358
I .000

0.758
0.504
I .000

0-755 
0.475 
0.373 
I -000

0.768
0.473
0.473
I .000

0.654
0.348 
0.293 
0.325
I .000

0-586
0.338 
0.208 
0-345
I -000

InterCorreI ations of Mathematics Total Scores 
and Cognitive Level Subscore Totals.

Var i able

From TabIes

Intercorrelations of Mathematics achievement 
scores and subscores on cognitive variables 
for girls.

scores of boys and girls respectively
Table LIV and LV record the intercorrelations
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the correlation

scores

Comprehens i on
subtests.

On the

Th i sthe
means

scores

on

One

subtests also do well
the inter-relation between Comprehension and Analysis

Table LV shows that for girls

and obtain high scores
subtests do not do as well

Knowledge and AppI icat ion is 
least between Comprehension and Analysis- 

Know 1 edge

is the least.

on the Analysis

Knowledge subtests do well 
on them.

clearly that the four subtests are measuring different 
abilities and certainly not making the same demands on

that boys who score high marks on
on Application subtests while

other hand for boys the correlation between 
the largest while it is

pup iIs.
between Knowledge and Comprehension scores is the 
largest, while that between Comprehension and Analysis

is very smal1«
This possibly implies that girls concentrate more 

understanding the mathematical principles, rules, 
facts, algorithms etc. while for boys the application 
aspects of the principles, rules^facts is more

For both boys and girls the correlation 
the least, a

This means that girls who obtain high scores on 
on the Comprehension subtests

are fairly low, between 0.3 and 0-5 indicating

Girls who do well on

important.
between comprehension and analysis is
finding which is very difficult to explain.
would have expected to find that girls and boys who
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A possible explanation

may

on Knowledge items

are
items while for boys the scores onComprehens i on

to the regressionvar iables

influence significantly the
The variables undermathematics achievement scores.

equat ion > 
and were expected to

as possible

scores on

Knowledge items are substantially related to scores

extrapolation of mathematical relations should do as

substantially related to their scores on

highly inappropriate to regard these inter-test 
correlations as being "causative" in the sense that low

study were grouped and laid out as in Figure 3«

out for each sex separately, fitting as many of the

well on making generalizations and solving non-routine

on application items.
4.73, Regression Equations for Boys and Girls«

At the outset a regression analysis was carried

on application subtests etc- there is little doubt that 
the achievement test scores of girls

problems^all of which are important elements of the 
Analysis level of ability.

be that boys begin to apply their mathematical 
Knowledge while girls spend their energy in the 
comprehension of this knowledge, at which stage they 
remain stuck rarely passing beyond. While it would be

Knowledge items are the cause of low scores

are competent in translation, interpretation and

i ndependent
Thirteen variables were selected for study



153

or

i n theFig. 35

Themathemat ics.

regress i on equat i on

^Boys i rIs

X5: 
><6 = 
X7:

X,:
X2:
X3: 
=^4 =

The first category contains Cognitive Ability 
Measures, namely Knowledge, Comprehension, Application

It was assumed that pupils' cognitive

Xg: 
Xg:

>^1 I = 
’^12" 
’^13'

subscales scores.
about the difficulty of learning mathematics and

of Mathematics were considered to be
of achievement in mathematics.

Independent Variables 
Cognitive Ability 

KnowI edge 
Comprehens i on 
AppI icat ion 
Analys i s

Attitudes Towards Mathematics
Enjoyment 
Vai ue 
Difficulty

potent i a I
overall pupils' achievement scores in

variables includes the attitude

Dpppndp-n-fc Variable
Mathemat ics 
Ach i evement

and Analysis.
will have a considerable influence on the

Enjoyment 
significant predictors
The third category of variables considered in the 

were the aspirations of pupils.

Pupil Aspirations 
Educational Aspirations 
Vocational Aspirations 

: Reading AbiI ity 
Mot i vat i on 

: Age of pup iIs 
: No« of hours devoted to 
homework.

The Dependent and Independent variables 
Regress ion Equat i ons.

second category of
Thus value of mathematics, views
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Reading Abil ity scopes and age and number of hours

devo-fced to mathematics homework were

in the regression analysis-

+ 0.038 X

t-valueVariable Name

0.057 0.04 0.04

= 368- 38b Degrees of freedomNumber of
I eve I.

Educat ional Aspirations 
Vocational Asp irat ions

Regress i on 
Coeff i c i ent

36.85^^
40.65^
39-50^
36-02
0.32
0.42

I ,25 
I .81 
0.87

0.93
0.14
0.45

0.05
-0.01
-0.02

0.235
0.256
0.249
0-255 

-0.006 
0-005

0-009 
-0-003 
-0.038

-0.06
0.09
0.05

Part i al 
Corr - 
Coeff.
0.89
0.90
0.90
0.88
-0.02
0-02

also included

Besides these variables

Tabl e

pup iIs

X, Knowledge Cogn.Ability 
X2 ' •

of pup i i s.

+ 0.005 -

Xll 
^12 
’^13

0.028 X7

with the regression coefficients for boys is
+ 0.256 X + 0.249 X« 

2
+ 0.142 Xg

+ 0.255 X^

Van i able Code

+ 0.075

as foilows;

Y = Constant + 0.235 X 
Boys I

-0.006 X^

the Motivation scores.

X7

^8
X9
^10 Reading ability 

Motivation in Maths 
Age of Pup iIs
Number of hours devoted 
to maths homework-

A minus sign indicates differences favour girls Boys = 381 r Degrees of freedom '

+0-009 X,Q- 0.003 X, ,

The full regression equation

,2+0.057 X,3 .

This included the Educational and Vocational Aspirations

The regression coefficients, the partial correlation 
coefficients and the t-statistics are recorded in table LVI-

LV’l: Regression Coefficients, Partial correlations 
and t-statistics for each of the Independent Variables

Comprehens i on Cogn.Ab iI ity
X3 Application Cogn- Ability
X^ Analysis Cogn. Ability
X^ Enjoyment of maths

Value of mathematics
Views on Diff- of Learning Math^Q 028

0.142
0.075

* Significant at .01
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In the column headed Partial Correlation coefficient
are recorded values which give the relation between
the variable under consideration with the dependent

This column shows

removed there isare
level variables and the dependent

e >

Thus for boys scores on KnowI edge,

are

asp i rat i ons
These are followed by reading ability scores andmathemat i cs«

4-74-

boys on
to each

ability and Educational Aspirations.

mathemat ics.
Educational Aspirations Scales followed by Views about

Educational

var i abI

of achievement in mathematics were the scores of the 
the four cognitive levels.

s i gn i f i cance.
variables were

a high relationship between the

scores on the

the difficulty of learning mathematics.
is not a significant predictor of achievement in

Application and Analysis level abilities

Table LV I I g ives

variable, when all the other independent variables
are controlled or held constant.
that when the effects of other independent variables

four cognitive
The t-values for these four cognitive 

all significant at the 1% level of

vocational aspirations of pupils which are not good predictors 
of achievement in mathematics for boys.

Proportion of total variance in Mathematics
Scores Accounted for by the independent variables.

As pointed out, the four significant predictors

the proportions of the variance attributable 
of the four cognitive ability variables and to Reading

Comprehens i on, 
good predictors of total achievement scores in 

Next in importance are their
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25-53%Know I edge
24-68%Comprehens i on
27-14%AppIi cat i on
19.85%Analys i s
0.18%
0.29%

97.67%Tota I

contr i bute

20% of the total variance

Multiple

scores

levels as separate
in this

The
if

each of the cognitive levels was treated as a dependent

Read i ng Ab iI ity
Educat i onaI Asp i rat i on

highly sign
In fact the

Percent of Variance 
attributable to Var-

i ndependent
and could be responsible for the high value 

Correlation Coefficient (0«999)«of the Multiple 
regression analysis would have been more fruitful

Independent Variable

s ituat i on

While Knowledge, Comprehension and Application each 
about 25% of the total variance, the scores 
level cognitive ability contribute to about 

The value of the

tests -
inclusion of the cognitive

variables is not justified

in scores.

Table LVIl: Proportion of Variance Accounted for by the 
Four Significant predictors of Achievement 

and two otherVariables for Boys.

i ndependent
analysis turned out to be excellent

on the mathematics achievementpred ictors
It was felt by the researcher that the

on Analysis

considered in this

correlation coefficient was 0.999 which is 
ificant at 12 and 368 degrees of freedom.

var i aLles

regress i on
of total



157

.. X had

vartables*
s ituat i on

Since *bhewas

variables accounted for ai ndependent
in the total scores intotal

Compar i son

var i ance >

less in
Thus some of the variables, especial Iy

sense
and therefore, for the purpose of regression

variable and only variables

that the four
of 13-09% of the variance

with Table LVIl shows that when

as the dependent variable-

in a

correI at i on
0.3699, and the square of R was 0.1369.

square of the multiple correlation coefficient indicates 
the proportion of the variance accounted for by the 
independent variables it was possible to conclude

Using Bert's method for calculating the multiple 
coefficient it was found that for boys R

X5, X^, 
been included in the regression run

mathemati cs-
all the 13 independent variables were included Enjoyment 
of mathematics, value of mathematics, views about 
difficulty of learning mathematics and motivation in 

account for less than 3 percent of the total

An attempt was made to improve this 
by using four of the variables, namely 

Enjoyment of Mathematics, Value of Mathematics, 
Difficulty of Learning Mathematics and Motivation 
in mathematics as independent variables and the total

the cognitive
that they have quite high intercorrelations

mathematics achievement scores

many variables
the reliability of the regression

X7 ...
as the independent

mathemat i cs
It is clear that the effect of throwing too 

into the regression analysis has resulted

coeffi ci ents■
level variables>are redundant in the
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Independent vari abIes

coefficients was:

+ 0.244 X3+ 0.258 X| + 0.256 XConstant 2i rIs
+ 0.002 X0.027 X

10

12

the t
Hence for girlseach of the

and Analysis
in mathematics.the ir

i smathemat ics a

I s
and Motivation.

whereas

s i gn i f i cance.at the 0.10 level of
order of predictability by Vocational

Hence

s i gn i fi cant
fol I owed in

Reading abiI ity

for the girls* data.
girls using the regression

the scores on

analysis was carried out

as near zero as possible so

+ 0-017 Xy
, + 0.019 X,I

anaIys i s r measure s i m iI ar ab i1 it i es. 
be to have correlations between the 

that there is little overlap

ach i evement scores
reasonably good predictor and is

Th i s

asp i rat i ons
iris Enjoyment of Mathematics came immediately 

variables in order of good predictors

The ideal would

for gI.•- ~ -

after the cognitive
for boys Educational aspirations came immediately

+ 0-237 X4 - v-v-i,/
+ 0.025 Xj^ + 0.172 X9 -

- 0.037 X|3 .

between what the variables measure.
4,75, Regression Analysis for the Girls' Data - 

A separate regression
The full regression equation for

independent variable-
Knowledge, Comprehension, AppIication 
level abilities are good predictors of

Enjoyment of

The partial correlations. Regression Coefficients and
- statistics are recorded in Table LVIll, for

6
0.012 X8

- 0-058 X
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t-value

ma'fchema't i cs

0.29-0.02-0.037

.01 level
= 191

The

This table shows that for girls the

Var i able 
Code

X 
X 
X 
X
X 
X

Table LVIll: Regression Coefficients, Partial Correlation 
and t-statisties for the independent 
Variables for Girls .

Var i able 
Name

Regress i on 
Coeff ic ient

Part I a I 
Corr.

percentages 
of comparisons.

0.59 
0.28 
I .11 
0.87 
0.83 
0.38

0.017
0.025
0.172

-0.012
0.019

-0.058

0-258
0.256
0.244
0.237

-0.027
0.002

0.91
0-90
0.88
0.85

-0.10
0-01

0.04
0.06
0.08

-0.06
0.06

-0.03

29.80-
27.97^^
25-81*
22.71*

I -39 
0.10

8
9
10
11
12

to mathematics homework

^2

><5
><6
’^7

Knowledge Cogn- level 
Comprehension Cogn. level 
Application 6ogn- level 
Analysis Cogn. level 
Enjoyment of Mathematics 
Value of Mathematics 
Views on Diff- of Learn- 

mathemat i cs
Educat i onaI Asp i rat i ons 
Vocat i ona1 Asp i rat i ons 
Read i ng Ab iI ity 
Mot i vat i on i n 
Age of Pup iIs 
Number of hours devoted

Table LIX gives the proportions of variance 
accounted for by the four significant predictors, and 
by Enjoyment and Reading ability for girls-

for boys are also reproduced for purposes

after the cognitive variables followed by Reading 
Ability. Thus reading ability occupies the same position 
in the order of best predictors for both boys and girls-

* Significant at 
Degrees of freedom
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attri butabIe

For boys theto Knowledge level of cognitive ability.

32.16%25.53%Know I edge
26.89%24.68%Comprehens ion
25.47%App1 i cat i on

Analys i s
Enjoyment

0.42%0.18%Read i ng Ab iI ity

99-00%97-50%Totals

, Views on difficulty

For themathematics scores

27.14%
19.85%
0.12%

13.43%
0.72%

I ndependent 
Var i able

largest proportion of variance (32%) is

Table LIX: Proportion of Variance accounted for by the 
Four Significant Variables of Cognitive 
Abilities and by Enj'oyment and Reading 
Abil ity for Boys and Girls.

as the dependent variable.

Percent of Variance 
attr i butabIe (Boys)

varIance
abi I ity is 19-85% as

As in the case of boys

Percent of Variance 
attr ibutable (Girls)

This means

a separate regression

and Motivation as

girls the Multiple regression Coefficient was found 
to be 0.362, and its square is 0.1310.

attributable to Analysis level of cognitive 
compared to only 13.43% for girls.

analysis was carried out using the four variables
of Enjoyment of mathematics
of learning mathematics and Value of Mathematics

independent variables and the total
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above con-tr i bute

ach 5 evement scores.

4.81 - Coeducat ionaI

coeduca*b ionaI school used

was very

the missing scores fori n

some

ru 1 es
in the

Hence effects

due to var i at ion

reduced.

Thus for

4.80. OTHER FINDINGS
Boys Versus Coeducational Girls

In the single

and 30 girls in the single
The total number of girls in this school

It was necessary
of the variables using the means of the remaining 

this group, for whom a complete set of data 
However, the rather small sample sizes

on the mathematics

var i abIe«
would expect the level of instruction to vary from 

school depending on the qualifications and

girls in
was ava iIable.

sex school comparisons,one

Comparisons were also made between the 63 boys

out the possibility of generalization or 
all the coeducational schoolsappi icat ion to

country, but the comparisons provide some very useful 
information regarding sex differences between coeducated

useful in the sense that both the boys

in the study.
small, and a complete set of measurements for 

all the variables were available for only 27 pupils.

to fill

In a way this helps to control the teacher

about 13% of the total variance

schoo1 to 
educational background of the teacher
comparisons between boys and girls variations due to

that the four independent variables

girls and boys,
and girls will have had the same instruction and teachers

i
during their secondary school years.

in teaching will be considerably
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instruction should have beenI eve I of

study -
being considered in this study-

Table LX shows that thelevel subtests.cogn it i ve
and boys ared i fTerences

This finding applies to

all the four cognitive
LX I presentstotal scores

between girls and boys

on
and
Table LX:

Var i abl e d t P

0.60218.97 6.1438.1716-0444-30 n.sKnowledge
13-2® 10.84 5-16 0.68839-3344-49Cotnprehens i on n.s
16.04 36-40 13-60 3-0039-40AppI icat ion

9-6213-49 24.20 5-2029-40 0.703Analys i s n.s

10.52 34-53 10.05 5-24 0.84739-75TotaIs n.s.

Table LX presents the results of comparisons 
in the coeducational school

small and insignificant-
1 eve I abilities

number of variables

between boys and girls
the mathematics tests and the

TabI e

between coeducated girls

0-328 - n.s

as the

regressed out 
was done In Husen's (12,1967)

as well
in mathematics.

of pupils' scores as
This was not possible because of the large

Coed. Girls
Mean S.D-

Coed. Boys
Mean S-D-

for total scores on

the results of comparisons
the attitudes, aspirations, personality variable
I reading ability scores of pupils.

Comparisons between Coeducated Girls and 
Coeducated Boys on the Achievement tests 
and Cognitive level subtests-
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Table

d P

I .048-97 4-406-37 33-5337-94 n -s -Enjoyment
0.3652.606-9263-707.1165-24 n.s.Vai ue
3-423-43 -5-133-69 27-3022.18 n.s.Difficulty
I .017-447-18 7-4339-1740.60 n.s.Mot i vat i on
I -77I .597.596.06 45-33 n. s -47-10Read i ng ab iI ity
0.24I .46 0.20I .28 4.50 n.s.4-70Educ- Aspirations
0.570.68 0-34I .57 n.s.1.12I .91Vocational Asp.

subscale.
On all the other variables the

These are
compar i sons

girls in
The results of these comparisons

differences
most unexpected findings.

between the total sample of boys and girls, 
that boys did significantly better than

Compar i sons between

total scores on
Coeducated girls find mathematics easier to

Var i able
Coed. Boys

Means S.D.

are recorded in table LXII.

the t-test was used-

learn than boys- 
between girls and boys were not significant.

Previously, on

LX I: Means, standard deviations and t-statisties 
for comparisons between coeducated boys and 
girls on attitude scales and other variables-

Coed-G iris
Means S.D.

On only one of the variables were significant differences 
between coeducated girls and. boys found. This was on the 

the difficulty of learning mathematics

it was found
girls on almost all the variables.
coeducated girls and boys show that boys do better than
girls but the differences are not significant at all.

To find out how coeducated girls compare with
single sex schools for the variables under study
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LX I I :

Sex)Variable

d tS.D.MeanS.D. PMean
.016-44 9.7238.17 6-1416-5944.60Know I edge

1-85 3-09 .015.1639-9341 .78 15.95Comprehens i on

0-3636-40 -0.213-0015.36 n-s-36.19Appl icat ion
.01I I .755.415-2024-2012-1429.62Analys i s

8-59 .013-705-2535-5011.1938.20
.017-478-79 -2.5033-538-7130-98

0.500.166.9263-70 n -s.8.6163.86

5-95 .01-1.133.4327.305-08maths 26-1 7
i n .012.100.597.4339.177.1439-76

0.71-0.247-5945.33 n.s.8.61abiI ity45-1 0Read i ng
.014.340.68 -0.14I .560.86I .43

4-72 .011 .46 -0.274-50I -454-24

174
30Coeducational school —i n

i n

better on

Motivat ion 
maths -

Vaiue ot 
maths

Girls(Coed.) 
schooIs

Vocati onaI 
asp i rat ion
Educational 
asp i rat i ons

Girls (Si ngle 
schooIs

3 Ingle

Tabl e

differences favour Coeducated girls.

Total maths, 
scores 
Enjoyment

Difficulty of
Learning i--

i nd i cates
in Single Sex Schools

A minus
Number of girls
Number of girls

sex schools do significantly

Means, standard deviations and t-values 
for comparisons between girls from single 
sex schools and coeducated girls-

In brief, girls
■the achievement test totals as wel I as on the
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subtest totals except for application
subtests on which slight but insignificant differences

On al I the other
variables except for the personality variables, the

Thus coeducated

sex
We haveschools on

differences
on

al I
The results

LXI I I.

significantly more than girls in
Besides this, coeducational girls have higher educational

all the variables were

s i gn i f i cant Iy«of coeducated girls

favour the coeducated girls.

coeducated schooIs
s i gn i f i cant«

Finally comparisons were made between 
and the coeducated girls.

girls enjoy mathematics more than girls from single 
Coeducated girls value mathematics

single sex schools.
sex schooIs.

necessary
interesting to note that girls who are educated 
alongside boys do better than girls in single 

the application subtests-

aspirations and their vocational aspirations are more 
favourably inclined to vocations in which it may be

to study more mathematics. It is most

cogn it i ve I eve I

differences are either not significant or are in favour

the boys 
are recorded in table

already seen from table LXI, that none of the 
between girls and boys within
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Table LXI I I :

d t P

17.8 .0118.97 9-7338.1715.9647.88Know i edge
9.5 .015.5010.9439.9315.4445.44Comprehens ion
8.3 .0113-60 3-7936.4015.8540.19AppI i cat i on

15.8 .019-62 7-0513.48 24-2031 -25Analys i s

18.84 .016.9010.0510.96 34-5041 .40

12.98 .018.79 3-157.08 33-5336.68
.0112.196.92 3-1063-707-6166-80Value of maths

of .015-51-0.703-4327-303-8326.60
19.95 .014.497-4339-176-4443-66Mot i vat i on

1 1 .680.48 .01I .464-501 .204-98

15-16 .010.68 0.50I -57I .012.07
indicates differences favour girls.382

30

super
between

easier to learn than thest i I 1
The differences

att itudeon

Total maths 
score
Enjoyment of 
maths.

Difficulty
I earn i ng

samp 1es
view mathematics

using the total research
However the coeducated girls

Educat iona1 
Asp i rat i on
Vocati onaI 
asp i rat i on

Var i able

total sample of boys.
the Difficulty of Learning Mathematics

Means, standard deviations, and t-values 
for compar i'son between coeducated girls 
and al I the boys-

A minus Total Number of Boys -
Number of Coed girls =

iority found earlier on 
boys and girls, i.e. 
of boys and girls- 

as being

now a swing back to male

Coed. Girls
Means S.D.

AI I Boys
Means S.D.

on the total scores

As table LXII I shows there is
for the main comparisons
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cone I us i ons

I .

There is
Educational

The only significantand Value

on

and Analysis

have more

In general it is possible to draw the following 
from the comparisons between coeducational

mathematics.
attitudes towards mathematics and

subseale

and single
There are no significant differences between

differences found were
Difficulty of Learning Mathematics,

3-
and coeducated girls

schools is significantly better than

which girls
Comparisons between single

show that the performance of girls

or on

scores on

as compared to

girls.

from single sex
that of coeducated girls

levels of cognitive
However, coeducated girls

sex school samples.

2.
and coeducated girls on their total

the Enjoyment of Mathematics

the performance of coeducated girls 
coeducated boys on total scores or scores by cognitive

favourabie 
on the other variables such as

total scores in

levels in mathematics.
no difference between coeducated boys

on Knowledge, Comprehension
abiI it ies and on the

also score higher
Educational and Vocational Aspirations and Motivation.

and Vocat i onaI Asp i rat i ons 
of Mathematics subscales-

between the total scores on

are significantly in favour of coeducational

V i ews about
scored significantly higher.

sex school girls
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Overall Comparisons between all the boys and the4.

i n
which coeducated girls have indicated that
they find mathematics easier to learn.

all the variables under study except
Difficulty of Learning Mathematics scale

on the
coeducated girls show that boys are superior on
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CHAPTER FIVE
SUMMARY AND CONCLUSIONS

I ntroduct i on5.0.
Sect i on

a i ms of the
data collection and analysis.

relation to each of the
this study.

differences in mathematicsa summary
ach i evement■

The

the
by cone Iud i ng

courses requiring

adm i ss ionwell as boys inas

at the

in

This chapter consists of 5 sections. ‘ 
outline of the objectives and

study of mathematics at the 
do not do

exp Iored•

5.1 presents an 
study and of the methods and procedures used for 

Section 5.2 presents a summary

pretat i ons
imp I icat ions

remarks in section 5«5.

support to th Is
fa iI i ng the East Afr i can 

in schools in

gap
establishing that women were

extens i ve
the hypothesis that girls

mathematics examinations to gain
An analysis of the results

in the primary schools
cons iderably under-represented

hypothesis tested in 
of other findings on sex

to these courses was
school certificate levels 

hypothesis- The proportion of girls
School Certificate examinations

of the findings-
of the findings of this study followed

I n
University of Nairobi,

5.1. Summary
The present study was 

differences between the proportions of boys 
after their primary schooling

Nairobi was found to bemathemat i cs
significantly higher than that of

for Nairobi schools gave

carried out to find out if there

Section 5-3 gives an account of the inter
last section (5-4) considers

were significant
and girls taking mathematics
No attempt was made to investigate the history behind the 

any) between the sexes i" nrimarv schools. After

This section also includes
of the findings and decisions in
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boys in both the traditional and the modern
It was shown that differencesmathematics syllabi-

between the performance of girls and boys in mathematics
Evidence forform One-

from the results of Parkar's study reviewed
began to IagI n

on

I n an
mathemat i cs

var i abIes was
Kenya examining the role of

i mpact spec i f i caI Iy
Thus the directionson

inclusion in thisof variables for

of
Initially 25 achievement tests were constructedform-

much of the content areas of S.M.E.A.to span as

d ifferences
600 pupils who had completed the first two years 

secondary school and had just entered the third

girls exam i ned-
necessary as no previous studies had

been carried out in 
different factors and their 

mathematics achievement-

which form one girls

for the choice
inly from the findings of researchers

this came

study came main

ear 1y as

in the West.
The present study started by examining sex 

in mathematics achievement of about

become apparent as

on their scores
scales, by the end of the first year in secondary 

attempt to explain the discrepancies

Chapter Two, in 
behind the boys on achievement in mathematics and 

the attitude towards mathematics

schoo1« 
in the performance of boys and girls in 
a large number of factors or variables were isolated 
and their relation to the achievement of boys and

The inclusion of a large number of
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In this respectBook One and Two
the present study could be said to have played a

oT evaluating the mastery of topics
from the S-M.E-A- Books One and Two, and secondly
of examining the nature of differences between the

It was felt by the

scores

study.This

items at
of difficulty.

Ievel abiI it ies

levels viz: Knowledge,
This would

highly informative.

compared by tests.

four levels 
hierarchical classification by cognitive

Thus items in each test were

as was possible.

in one or

aspirations and motivation

dual role; one

proved to be most useful.
placed into four cognitive
Comprehension, Application and Analysis.
have enabled the researcher to locate the levels of 
difficulty of items at which the performance of girls 
differs significantly from that of boys- Again in this 
respect the findings of the study were most useful and

contents of S-M-E.A- would be highly inadequate to 
differences between the sexes.

performance, att i tudes, 
of boys and girls of Form III. 
researcher that examining sex differences on overall 

two tests covering the entire

reveal the subtle
was supported by the findings of this 

While overall significant differences were found 
between boys and girls, the differences were often 
small and insignificant when the performance of the

Further it was decidedsexes was
to test the performance of the sexes on

In this respect Bloom's
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As standardized achievement tests were not
it was necessary to ensure that the testsavaliable

The pilotused were appropriate for use in the study-
Iarge number of the tests were

This made itpoor
Asto revise and reconstruct these tests.necessary

severe
avaI 1abIe int i me

cut down the number of tests used

i ncreaseto

extra

I iked to have-have
sess ions

Bes i desthree to s i x

For eachand the Cloze test.

pup i I
I .
2.

ava i1able i n
of the seventeen tests randomly-
il sat for the General Questionnaire,

comp Iet i on
labour that would otherwise

Finally seventeen achievement tests

this each pupi, --
the attitude scales

recorded on the following variables:scores were
Total mathematics Achievement scores-
Scores on each of the four cognitive level 
subtests i-e« knowledge, comprehension, 
application and analysis

limitations were imposed by the amount of testing 
each of the six secondary schools

on the number of testing

This wasthe tests between them-
financial constraints, the amount of time available for 

of the study and the enormous amount of
have been involved

study showed that a
and inadequate in many respects-

it was necessary to
to a minimum. The only other way out would have been 

the number of schools being tested and share 
out of question due to

for data analysis-
The rel iabil itjes of the tests range from 

satisfactory as one would0-5 to 0-8, certainly not as
Depend i ng 
each school, pupils sat between

were used-
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Reading Ability Scores.3-
4.

mathematics and views on the difficulty of
learning mathematics.

5-
Vocational aspirations of pupils.6.
Number of hours pupils devote to homework7-
everyday.

8.

on thebetween
achievement tests.seventeen

independent variables.and boys on a

as

Far too many ofoverenthus i asm
included in thevariables were

i ntercorreI at i ons between some
implying

One of the factors
of the researcher-

Scores on each of the three attitude scales

the independent 
regression analysis 
for not doing so e.g.
of the independent variables were too high

Analysis
the performance of boys and girls

As most of the findings

i .e«

successfuI

was carried out mechanically.

Scores on the personality variable of motivation

ificant an enormous amount of

although there were sound reasons

turned out to be sign 
additional analysis

used to make comparisons between girls

enjoyment of mathematics/ value of

of variance was used to test for differences

in mathematics.

Educational aspirations of pupils.

The t-test was
Iarge number of the

The regression analysis carried out was not as 
the researcher would have liked it to be.

contributing to this was the
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However
Far

carr i ed out»
to testing hypotheses

For

schooIs,

comparing girls
to girlshigh motivation etc.

and so on.

5-2.
A summary

•f i r st and i s
of the hypothesis

score5-21 -
difference in the overallHypothes i s s

achievement scores of boys and girl
mathemat ics.Form III in

Dec i s i on:

of significance.

Some of the hypotheses
after data

examp Ie r comparisons 
within schools, arts and science

These were set up 
in the separate section

cI asses

The null hypothesis of no differences was 
rejected in favour of boys at the 1% level

s of

as originally set up and rarely

and the decision
had not been originally set up- 

analysis and are reported

achievers or within sexes

that they were measuring similar abilities- 
attempts were made to correct this situation, 
more data analysis was possible than was actually

Infact data analysis was restricted

(5.21 I).
Total mathematics

There is no

NUMMARY OF SIGNIFICANT FINDINGS 
of the major findings in relation to 
originally stated in Chapter One 

The variable name appears

on summary of other findings

the hypotheses as ori
Dissertation

of this ■ / follows.
under I ined fol lowed by the statement

on the hypothesis.

going beyond the testing of sex differences-
could have been made between

groups, high and low 
with high educational aspirations,

with low motivation
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Cognitive Level Performance.5-22.
There isHypothesis:

test scores in mathematics at each of the

made by levels for eachDec i sion:
subtests noOn KnowI edge

On Comprehens i on

onwas

on

comprehens i on
subtests significant differencesOn Add I icat ion

Thesefound on six tests in al I >i n

significantly superiorwas

favour of boys were
subtests on Equations, 3-dimensional

girls of Form III on their achievement

Regions
the performance of girls

which, differences were
differences between the sexes

were better

Comparisons were

no difference between boys and

between boys and girls were
the comprehension subtest on Pythagoras theorem 

found to favour boys. Thus the

null hypothesis of no 
items is accepted.

were the appi ication 
geometry, rational numbers, vectors. Percentages and 

and Statistics- On not even one of the tests

following cognitive levels; Knowledge, 
Comprehension, Application and Analysis-

s i gn if icance-
knowledge subtests on mappings and vectors- 

subtests significant differences
found on only one test- This

of the tests-
signif leant differences were found and the 
null hypothesis is accepted- On the test 

on 3-dimensional geometry boys 
than girls at the one percent level of

Girls were better on
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to that of boys-
appI i cat i on

subtests were compared.

also in favour
rejected in favour of boys-

5-23-
difference between girls andHypothes i s:

content areas of S.M-E.A-scores
Books One and Two.

Dec i s i on 5
f i ve

better on only one test^ the test on
Percentages and Regions.

favour of boys were found on four of the subtests-
Area/ Pythagoras theorem

on
Rational Numbers and 3"dimensional
Geometry. Girls performance was significantly

On Analys i s subtests significant differences in

al I .

The null hypothesis was rejected

boys of Form III 
in various

s i gn i.
subtests on natural numbers-

of boys and the null hypothesis was

There i s no
on their achievement test

tests in 
the tests on Equations, Rotations,

and 3“dimensional geometry.
ificantly better than that of boys on the analysis

Overall differences were

in favour of boys when total scores on

Content Areas of S.M.E.A.

Significant differences were found between 
the performance of boys and girls on

The differences favour boys

These were the tests on Sets,
Girls' performance was
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Read i ng Ab i I i'fcy5-24.
difference between the readingThereHypothes i s:

ability scores of boys and girls of
determined by the Cloze test

constructed from a random selection of

The null hypothesis of no differencesDec i s i on:
between the reading abil ity scores of

Enjoyment of MathematicsAttitude Subseal5-25-
difference between girls'There i s noHypothes i s:

and boys' scores on
Enjoyment of Mathematics.

Dec Is ion s

Also on
this scale
found to favour boys-

Value of MathematicsAttitude Subseal5-26.
difference between girls'Hypothes i s s

scale on Value of Mathematics.
Null hypothesis of no differences wasDec i s i on:
rejected in favour of boys. Boys have

a I I the items i n
evel of

to mathematics than girls.

girls and boys was accepted.

sign!f icance.
significant differences were

on Aiken's E scale

There is no

passages from S.M.E.A. Books One and Two.

e on

The null hypothesis was rejected in favour

a significantly higher value attachment

I s no

e on

of boys at the one .percent 1

Form III as

scores and boys' scores on Aiken's V
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V lews about the Difficulty of Learning Mathematics5-27-
difference between girls' andHypothes i s:

difficulties of learning mathematics as
determined by Husen's Scale-

Dec i s i on :
accepted.

being equally difficult-

On

Mot i vat i on5-28.
Hypothes i s:

as

modified form-

DecIs i on:
motivation scores

favour ofI n
Onboys

out of the thirteen items in thisn I ne
scale significant differences favour boys.

On the remaining four no significant

differences were found.

The null hypothesis of no differences was 
Both girls and boys regard

The null hypothes!
between girls' and boys

mathematics was rejected in
at the 1% level of significance-

Personal ity Variable j.
difference between girls' andThere i s no

There is no

mathematics as

significant differences were found.

Scale as

s of no differences

boys' scores on their views about

Significant differences favour boys on 
only one item and girls on one item in 
this scale, both at 5% level of significance, 

all the other items in this scale no

boys' scores on motivation in mathematics 
determined by the Entwistle-Nisbet 

used in this study in its
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5 - 29■ Aspirations of Pupils

difference between theHypothes i s:
educational and vocational aspirations
of boys and girls of Form 111.

The null hypothesis of no differencesDec i s i on:

Significantly more boys

asp i re

5-210.
TheHypothes i s:

the four cognitiveDec i s i on:
found to be

girls of Form III-

between girl
in favour of boys at the 1% level of

s i gn i f i cance.
to do their A levels, take

Pred icti on
independent variables considered in this 

study will not be good predictors of 
achievement in mathematics for boys and

were carr i ed

There i s no

s and boys was rejected

Separate regression analysis 
out for boys and girls. For boys.

Only pupils* scores on
level abilities were
significant predictors of achievement 
scores of boys and girls in mathematics.

mathematics as a subject for study at 
A levels and attend University than girls- 
Significantly more boys aspire to the 
technical and professional category of 

occupations than girls.
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and -then

cognit i ve

attributable to

After

abiIity-
i n the

Summary

noHypothes i s:

A

and

although

pos it i on 
boys and girls-

of Other Findings-

on the achievement

Read i ng ab iI ity >
1 eve I ab i1 it ies w

was 97-95%-

hypothesis was set up 
could easily have been

Knowledge scores and least to Analysis- 
these came Enjoyment of mathematics and Reading

Reading abiI ity occupies the same 
order of good predictors for both

5 «21 I - Cognitive Level s
Original Iy 
this hypothesis 
tested without further computation- 
statement of the hypothesis is as

the four cognitive level abilities accounted
for 97-20% of the total variance

the corresponding figure

Comprehension, Application and Analysis, 
t

proportion of the variance

the largest proportion of variance attributable 
to Application scores and least to Analysis scores, 
followed secondly by Educational Aspirations

For girls the order was the four 
ith the largest

fol Iows;
There is no difference in the 

performance of Form III pupils (girls 
boys considered together) at the following 
cognitive levels, i.e. Knowledge, .

test scores- For girls
The order of good predictors for boys 

were first the four cognitive level abilities with
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Significant differences between theDec i s i on:
performance of Form 1 I I pup iIs at the four

The differences
between the means of Knowledge and Analysis

Those between knowledge
Further

this study that

fol low the

assoc I
and so on >appI i cat i on
to verify this finding-is necessary

The statement of the

There i s

This finding lends further support to Bloom's 
hierachical cl ass ification of cognitive abilities- 

noted on page :152 it does not fol low

. Coeducational Versus Singl 
specific hypothesis were set up prior

e Sex Comparisons

in mathematics- 
weak) from the data gathered in 
for boys the application level follows 

knowledge and application

no difference between the
as foilows;

and comprehension were the smallest-

are s

There i s some

all the pairwise comparison between the means

hypothesis could have been set up

However, as 
that boys and girls pass through the same stages 

analyt ical thinking 
evidence (though

cognitive levels were found-

levels were largest-

of the four cognitive levels were Significant-

Knowledge and scores on 
ignificantly related while girls 

normal order as proposed by Bloom and his 
---- iates from knowledge to comprehension to

However further research

5-212 
HypothesissAgain no 

to data collection-

on their way to abstract or
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schoolsperformance of girls from single sex
and coeduca'fced girls on
mathematics tests or subtests and on the
independent variables considered-

Dec i s i on:

The
differences on

girls
about Difficulty of learning

and on the educational andmathemat ics

Coeducated Girls5-213.

at the

scores

of no differences wasDec i s i on 5
andaccepted«

insignificant except on the

V lews
scored

Coeducated Boys versus
difference between the performance

scale on which coeducated girls 
significantly high.er than coeducated boys-

There is no 
coeducated boys and coeducated girls 

on total mathematics

The null hypothesis
The differences between girls

on views

of girls from single sex schools
appl ication subtest totals 

However coeducated

on their scores

The hypothesis of no differences between 
cognitive abilities was rejected in favour

in this study-

Hypothes i s s 
of

were not significant-
obtained significantly higher scores

boys were aI I
about Difficulty of Learning mathematics

vocational aspirations scales-

four cognitive levels or
and on the other independent variables
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5-214- Coeducaized Girls Versus AN Boys -

There isHypothes i s:
of coeducated girls and

in this study-

Dec i s i on:
all the variables except on the

coeducated girls-

I n

on
Essentially whats I gn I

or
term i

i n
interpretation and extrapolation oftrans I ation g

The Iast three representi nformat i on«mathemati caI

a I so

all the boys at the

recal I ing their
inology and algorithms-

their performance

on total mathematics

no difference between the performance

Not only that, girls are

5.3. INTERPRETATION OF THE FINDINGS..
Achievement and the Sexes

d i ffer

th i s means

This hypothesis was rejected in favour of

5.3 I - Mathemat ics
This study has shown that the sexes 

significantly in their performance in mathematics- 
showed superiority at the higher cdgnitive 

the differences between girls and
general boys
level abilities while

not significant at the lower level subtests
Overall boys did

boys on 
difficulty of learning mathematics scale on 
which significant differences favour the

as good as boys in remembering

as good

four cognitive levels or

on items requiring

scores and on the other independent variables

boys were 
knowledge and comprehension, 
“ificantly better than,,g i r I s - 

is that girls are
knowledge of mathematical facts.
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the lowest levels of understanding.
and boys of Form I I I widens

of understanding-

situations^ to break

Thus the matrix of

scores was
analys i s.Further evidence was

on
of mathematics achievement.

and mathematicsCOPP6 I
Bes i des

any

I ngeneral izations.
of knowledge all these form the basic

Thus girls and boys differ 
abilities of using mathematical

For boys the scores 
the best predictors

between appI icat ion
high as 0-755■

the correlat ion
was the highest while
Knowledge and comprehension

provided by the regression
the application subtests were

The

higher levels of thinking-
This study has provided some evidence regarding 

differences on performance at

significantly in their 
knowledge and applying it to new

into its components and discover
non—routine problems and to make

were as

The gap between
the performance of girls
when we examine their performance at the upper levels

scores accounted for more

the nature of sex 
different cognitive levels-

between various cognitive level
LIV and LV) showed that for boys

down information

i ntercorreI at i ons
ab iI it i es (Tab Ie 

between knowledge and application scores 
for girls the correlation between 

the highest-

achievement scores 
this, the application 
variance in the mathematics achievement scores than

of the other cognitive level subtests (Approx-27%)-

relationships, solve
Bloom's system of classification 

elements of
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the best predictor of mathematics achievement

var i ance

in total mathematics achievement scores-

correI at i on
achievement scores was
and mathematics achievement scores-

We can
on

items while girls who

items.
knowledge of

mathematical facts. pr

to pract i caI
i nstead concentrate

use
and
g i ven«

scores
The explanations for thisscores >

couId I ie In

The otherto new situations.

boys was
while for girls

between application scores and mathematics 
less than that between knowledge

background experience
of mathematical knowledge and concepts

and comprehension
the fact that boys have

abstract i on
and their application

proposed is that this could be due to

relevant to later

exp Ianat i on

For girls

s ituat ions

boys who obtain high scores
tests on application

knowledge subtests obtain high
It would appear from

on the Knowledge subtests

which is more

a wider general

algor ithms

scores on
obtain high marks on

scores were their scores
accounting for a staggering 32% of the total

The

th i s as

interpret these findings 
knowledge items get high

p i eces
This possibly explains why the correlation for 
highest between their knowledge and application 

it was highest between knowledge

as implying that

marks on comprehension
if boys begin to apply their 

inciples, rules and
while girls ignore the practical

on understanding, or toaspects and
the words of Piaget "Assimilating" the various bits 

of mathematical information they are
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experiences provided bydifferences in "fche school

of d i scuss i on
The first

school years for Kenyan

i nesconservat i on
Parkar's study.

sex

There were
scoresthe

Whether the long hoiiday

reduced the differences betweeni nto
difficult to determine-

differences during the primaryWest

Kenya are

Ch iIdren >
Ed- colleague using primary 

tasks along the same 1 
reviewed on page 55

to school ing-
mathematics during the primary

A study is at present being conducted by
school children on

school years are
of the fact that most if not all primary schools in 

coeducational schools it is very unlikely

as we I I

as Piaget's
an M.

However,
showing that sex

minimal and insignificant and in view

pupils entered the 
no differences between

exper i ments-
of this thesis, showed that there were no

achievement tests as

experiences as

mathematics teachers^those of boys being more relevant 
to abstract thinking than those for girls- Both the 
possibilities are equally attractive and relevant to 
Kenyan secondary school pupils and are the subject 

for the rest of this sect ion-

the sexes on 
in view

differences on 
secondary school«

attitudes towards mathematics
for his sample of students-
between the Kenya Preliminary examinations and selection 

secondary schools 
their performance is 

of the findings of researchers in the

explanation above makes it necessary 
for us to consider the part played by earlier school 

well those outside the school and prior 
Little is known about sex differences in
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I n

fact a

The socioeconomic status of

The
ach ievemer

and
idered the role

Thus factors

such as

i n
as

mathemat ics
in

and
There is the society with its

will engage i n > 
attend i ng schooI.

al I

that the school experiences of boys and girls

varied factors enter into

by the sexes 
Kenyan Pup iIs- 
dependency-i ndependency 

important determinants.

I n
will exert further influence on 

Stafford's review

the family wi.. — 
what activities girls 
decide who gets priority i 

education of parents
attitudes and aspirations of pupils.

(reported on page 50 of the thesis) has cons 
of environmental components and its effect on Quantitative 

reasoning i.e. verbal problem solving ability.
Sex Role identification. Father absence or presence 

the home, ordinal position of child in the homSas we I 1 X 
child rearing practices may all have their part to play 

bringing about differential attainment in 
and need to be investigated further using 

Also personality traits such as 
and conformity-passivity become

juncture.
and attitudes towards the place of men and 

The society will define, limit 
to each sex and stereotype

women i n
■ and even restrict the choices open
roles appropriate to each sex.
^-h« familv will decide which toys boys will play with and

Not only that it will

mathematics classes of primary schools differ very much- This 
search for differences in the experiences of boys and girls 
leads us to consider the role of experiences outside the school 
and right into the child's environment, his home background 
and the social set up in which the child finds himself- In 

large number of diverse 

the picture at this 

bel iefs, taboos 
it to be considered-
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with

in the West is

•frowned uponI s

©■f activities*

Boys on the otherhigher
hand do not
teachers to prompt

th inking- 
•from the mathematics

passive person is 
He waits

and boys, especially at
As Maccoby (55,1966)

pass i ve, 

i ndependent

some researchers as a desirable 
solving and abstract thinking*

The present researcher 
although it does

Societies in Kenya,as
worlds expect girls to be obedient, 
and conforming to the social rules;

if exibited by girls- 
encouraged to hit back, 

and independence in the choice 
dolls and

e on
to play w

•for st i mu I i to act en
little initiative of his own.
finds this explanation most attractive 
not necessarily follow that what is true for children 

applicable to the Kenyan situation- 
el sewhere in many parts of the 

dependent, pass i ve 
32 agress1veness ,

Boys on the 
are given greater

of the performance of girls
the higher cognitive levels-
has pointed out the dependent, 
oriented towards stimuli from other people-

him and then reacts to them.

other hand are 
freedom of activities

Little girls are given 
cooking utensils to play with while boys enjoy themselves 
going uphill and downdale on bicycles and playing with 

mechanical objects like tyres, cars, trolleys etc. 
Thus girls become accultured to become dependent and 

which, it is hypothesised, restricts them in 
and abstract thinking necessary at the

levels of cognitive 
wait for stimu I i 

them i nto act i on.
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Views about Difficultyon

taught'.

Itteacher■
a

there' schooIs■

As one of the headmistress in

mathemati cs 
-"teaching mathematics

The other explanation put forward to discuss
at the higher cognitive

strongly disagree 
The differences between boys 

favour

part i cuI ar 
mathemat i cs 
secondary schools, 
school pointed out, teachers who had not graduated in 

during their teacher education years ©nd up 
just to keep the girls occupied.

schools.
direction of the mathematics teacher.

differences in the coeducational

the poorer achievement of girls 
level abilities centres on the role of experiences 

teachers in the secondaryprovided by the mathematics
Two facts point an accusing finger in the

One is the

ly hard hit.
unheard of phenomenon In most

a girls'

any one can

disagree or
the percentage of boys.

on this item were significantly in 
of boys. It appears as if girls do not have much faith 
in mathematics teaching or possibly the mathematics

is not being claimed by the researcher that 
item prove or di saprove

I s an

the girls' schools are

virtual absence of sex
school and the other is the responses of pupils to an 
item in the attitude subscale

Th i s

are acute

pupil responses on a single
defacto that teachers of mathematics are not doing 
enough in girls' schools. However at a time when 

teacher shortages.
The female graduate teacher in

of learning mathematics.
learn complex mathematics if properly 

More than twice the percentage of girls 
with this statement as

item states; 'Almost

and girls

It appears as
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ask a 'teacher who

mathematics is compulsory for E-A-C.E- and somebody
Thus although the mathematics

Teachers who

have

same

approach in the

In the schools used
aids in evidence in the

ru I er
which has

of their mathematics.

Before amet

ti^aining was necessary for those teachers who were

mathemat i cs
and the blackboard protractors- 

completely new syllabus,
its inception ten years

teaching of mathematics, 
approach is the only one used
in this study the only teaching

lessons were the textbook, the blackboard
Besides this.

e or

general or physical science easily or
has some science background to help out but then

no use being

top ics
by these teachers in the university- 

transition to the new syllabus intensive inservice

science teacher is missing we can switch over to

as yet 
ago, has produced 
had to relearn some

I ike surveying, set and probabil ity theory were

made of models, visual aids, charts etc- 
used conventional teaching methods successfully

or two continue to rely on the

The tragedy of the whole affair is that when a pure

during the past decade
methods without realising that another approach 

is necessary and called for i.e the discovery approach. 
Thus although the authors of S.M.E.A. strongly 
recommend the use of the "discovery"

in practice the conventional

the switch to a
not been evaluated since 

severe strains on teachers who have
Some of the

has to teach it".
syllabus has been completely changed teaching methods 
have seen no changes at all- Often the conventional 
chalk-talk methods are used with litti
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from the finding that

of the tests
It appearson

exper i ence

rest being

and to a lesser extent
learning in theChemIstry will

Iaborator iesstreams«

i n

skipped.
waste of time when in fact they would provide

which their performance was very poop.
of spatial

objects in space/
three dimensional space clearly-

I ack of

pure science subjects* 
study of subjects like physics

re i nforce .pup i Is'
In boys' school s

abiIity i-e

for girls this was one

on the other hand

on measures

boys did best on

as a

and inadequate among girls comes
the test on 3“dimensional geometry

are often

or if taught

inadequately prepared to teach the new syllabus.
Further evidence that background experiences are lacking

General science is
In girls' schools the science 
illequipped and visual aids in mathematics 

In boys' schools there is some

the chapter on
Projects in books are overlooked and considered

mathematics classes.
virtually absent even in the Arts

V i sual i ze 
the other hand are handicapped by their 

in space relations. In most girIs*schooIs, 
subjects are rarely taught 

class of bright pupils, the 
good for

i.e. test 10, while

pure science
restricted to a single

indirectly told that they are no
There is little doubt that the

as though boys are superior
. abil ity to think about objects in two or

3 dimensions and to see relations of an arrangement of 
and their experiences help them to

Girls on

if any, have no room-
evidence of mathematical models, charts etc. usually 

the mathematics teachers locker or cupboard. Often
models, 3-dimensional geometry are
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It is felt that the
mathemat i cs will

and visual
back ing

fa i I ■abstract i ons

s

with modelsz

towards mathemat ics

used in this study-

and g i r I s^

aids and at the 
of concrete materials

higher cognitive 
and analysis, is 
background experiences

a practical subject,
problems with wide applications
laboratory would bring girls into contact

same time provide the
when their attempts at

valuable background experience lacking in girls 
and necessary for thought processes at the higher 
cognitive levels- To summarize, it is felt by the 
researcher that the poor performance of girls at the 

levels of thinking i-e- application 
attributable to their lack of suitable 

which are necessary for higher

less than boys,
than that of boys. Typical findings were;

found mathematics dull and boring
14% of the boys, 32% of the girls dread

I ower
50% of the girls
as compared to

5, 32, Sex Differences in Attitudes Towards Mathematics, 
One of the findings of this study was that 

had significantly more UNFAVOURABLE attitudes 
on two of the three subscales 
Thus girls enjoy mathematics far 

/value of mathematics is

order cognitive processes- 
laboratory approach to teaching 
provide the necessary background experience and has 
a lot to offer in that mathematics will be taught as 

related to every day I ife and 
The mathemat i cs
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Maths

of girls
no

Again it

i s
i nd icat i ng

and confused withdecl ar i ng

I n

the use
touch with

which deals mainly in abstractions/ 
necessary than in geography

is done for example

girls

fact in mathematics, 
of these aids is more

lessons where pupils are more in

mathematics as compared to 14% of the boys- 
made 48% of the girls uneasy and confused

evidence that the school

exper iences
do with the negative feelings of girls 

from the coeducational school, where
found between boys and

and charts as 
history cI asses-

as compared

on their

to 25% of the boys- Again, 
in the mathematics classes have a I ot to 

comes from the

enjoyable
interests of pupils or

Iives, Iittle is
lessons by making

to pup iI s'
to enliven their
audiovisual materials
in Geography lessons and even in

samp Ie
significant differences were

girls on their total scores on the enjoyment of 
mathematics and value of mathematics scales; and on 

Difficulty of learning mathematics. 
It is

the views about
scored significantly higher than boys- 

note that coeducated girls find mathematics 
the same school.

girls' schools is

or history

responsible for more 
that maths is dull and boring 

that they feel uneasy
mathematics. While mathematics lessons can be made 

if related to the physical world and the 
to problems affecting and relevant 

done by mathematics teachers 
use of teaching aids.

surpr i s i ng to
easier to learn than boys in 

Iikely that the poor teaching in 
than 48% the girls

and about 50% of the girls
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w I

The attitude

teachers
it is

lessons any
In Tact

I OSS

which he is

he may

Hence it is

for

courses^ the use
The mathematics

and expectations or
For example, if the

pup iIs grasp
down so many of the girls-

of teachers towards mathematics
If a teacher has a low value

never known pleasant

the physical world about which they are learning.
Again it is felt that the use of concrete materials 
will help to enliven the mathematics lessons and help 

the essential abstract ideas which bog

boys he or 
to the pupils-

much experience 
be hesitant to use

effectiveness of which he has every
necessary to demonstrate through refresher 

, of visual aids in teaching mathematics, 
teacher will unknowingly convey his

attitudes towardsown fee I i ngs
mathematics to his pupils.
mathematics teacher believes that mathematics is

she may unconsciously transmit her feelings

is also important.
attachment to mathematics and has 
and enjoyable experiences in mathematics lessons 
during his or her school days (when the fear of the 

cane was capital ised upon by the mathematics 
mathematical knowledge into pupils), 

will make h i s own 
he himself went through.

ics teacher must be at a 
'Visual Aid' i-e- the stick, with 

and of which he has had so 
during his school days,so much so that 

modern 'visual aids', the 
reason to doubt.

to force
highly uniikely that he 
more lively than what 
the present day mathemat i 

without the only
so fam iIi ar
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Besides teachers, the attitudes of parents and
other members of the society will have a strong

hadmathemat i cs«

their daughters

(and
ava iIable «

to the new

when

will
their sons

i nof mathematics/
literature or enteringmathemat ical

In these circumstancescareers

become parents.
inevitably affect

and daughters
discussion of mathematical problems

what is necessary 
school, educational authorities

mathematics has now 
'Unknown' by the switch over 

yet to be given sound 
expect parents'attitudes towards 

favourable in the present

of the
syllabus for which he has as

We cannot

or two

sons) to rei

their own

no Ionger

matters for once and all. 
The change to modern mathematics has not 

parents

influence on pupils' attitudes and interest in
Most parents have themselves 

nasty and dreadful experiences of mathematics during 
school years, when the cane decided all 

including the learning of

reasons.
mathematics to become more
circumstances for at least another generation 

the present school going population will themselves 
Parental attitudes towards mathematics 

the amount of encouragement 
will receive in their study

mathemat ics.
helped matters and has completely al inated
from the content of the mathematics textbooks so that 

what little help they could have given
Inforce‘ the i r schoo1 I earn i ng i s

Fear of what little parents knew in 
turned into the more drastic fear

and reading
i nvo1V i ng mathemat i cs« 

is greater coordination between the 
and curriculum
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designers so
with the new syllabus-

Sex Differences in educational and Vocational5.33.

i nto

It was found that

It was

to these 
disproved by the findings of 

coefficient between

Also more boys wish to enter 
31% of the

or i g i naI Iy

as a

as to familiarize teachers and parents

occupations as
felt by the researcher that 

for the techni,cal and professional category 
higher the educational aspirations 

vocations would also be

Asp irat ions.
Significant differences were found between the 

educational and vocational aspirations of Form III boys 
and girls- Significantly more boys wanted to do their 
A levels, to take mathematics as a subject at A levels 

and to attend University- 
technical and professional occupations- 

for the general category of vocations 
The general category 

for wh i ch a

girls wanted to go
as compared to 12% of the boys-
of vocations includes all those vocations 

mathematics is not strictly a necessary pre- 
For entry into the technical and 

at A levels in

pass i n
requisite for entry.
professional class of vocations a pass
mathematics is absolutely necessary.
only 7% of the girls aspired to this category of 

compared to 42% of the boys-
as the entrance

requ i rements 
of vocations were ! 
of pupils aspiring 
high- However, this was 
this study. The correlation 
educational and vocational aspirations score;s was 
very small for both boys and girls showing that the
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Besides this

ach ievement scores

to
One reason

i nfor this

97

Fourth Form-

Thus

to choose
and educationalhave first 

priority is given

vocational scales was 
m04 respectively for boys and 
One possible explanation 
pupils are as yet uncertain 
and length of training required for entry to the 

of their choices- Thus^although their 
high Form III pupils seem 

and full time

Often males

schools are inadequate and as 
on educational opportunities etc- 

the research sample

culture is more
differences weigh more

traditionally parents

expectations of boys and encourage 
the high status occupations-

; claims to the family resources
to boys while girls are often kept

In this case it 
master who rarely enters

The influence of the home, 
important . The socio-cultural 

heavily on girls than on boys
have higher achievement 

and expect them

relationship between the two was poor.
the partial correlation coefficient between mathematics 

and scores on the educational and
not significant at all (-08 and

.06 and -08 for girls).
that

for this could be/Form III 
or unaware of the period

profess i ons 
vocational aspirations are 

underestimate the length of training 
education they will be required to take.

could be that the career guidance services 
such pupils lack information 

Only one girl out of 
of 204 wanted to become an engineer- 

This can be compared to the figure for boys which Is 
out of a total of 382, almost a third of the boys, 

would be unfair to blame the career 
into the picture till the 

society and
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at home to look after the kitchen.
likely to be marriage

Evidence

mathematics-

afterthese are

i nev itable
On the

same

I mo I icat ions5-4.
The present

sex

in favour of boys. FurtherschooIs«
necessaryresearch is 

other categories

differences exist
for boys and girls

and definite about their
not only about their future

Most often

made for girls they are more
plans than educational and vocational plans.
from the regression analysis suggests that for boys, 
educational aspirations is the best non-cognitive

on their achievement in

if a daughter declares
other hand if a

would be full of praise for

If any plans are

variable for prediction
It is likely that boys are more realistic 

future educational plans while

of schools and provinces are similar.

girls are uncertain
educational but also vocational plans.

worked out for them by their parents, 
last minute arguments which are 

that she wants to
I

boy made the

classes to prepare 
discouraging girls 
traditionally reserved for 'males'.

of the Findings for Further Research 
study has found that significant

at the higher cognitive level

a series of heated

of Form III in Nairobi

be an engineer.
declaration the parents

their son. The school reinforces the beliefs of 
society at large by setting up separate cookery 

girls for good housekeeping and 
from making choices of professions

abiI it ies
The differences are

to find out if the findings for
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of Kenya.
There are

for boys are

any

of
I

out

for primary

of the sexes
Research is necessary to test

Also research is necessary to show if the findings
the Secondary Schools

is necessary to verity this 
hinders the development

known about sex differences in mathematics
Further research is

found between girls
The

on the sexes.

on the

indications that the achievement scores 
levels of cognitive ability

than urban areas.
between the performance 
areas will be wider, 
this hypothesis.

Little is
school children.

are appiIcable to other Forms in

on knowledge and applI cat ion 
related while for girls, knowledge scores 

scores are more strongly related than 
Further

and comprehension 
of the other cognitive level abil ities.

research on a larger scale 
finding and to find out if this 

mathematical concepts for girls.
Significant differences were 

and boys on their attitudes towards mathematics, 
influence of parents, teachers, and peer groups 
attitudes of girls and boys needs to be examined further.

Controlled experiments are necessary to examine 

different teaching methods
Iaboratory method and the 

approach should be used to find 
influences on the performance

the effect of
Thus the discovery, the
Convent ionaI Cl assroom

if these have any strong i...
of girls and boys at the higher cognitive levels.

Rural areas cling more strongly to past traditions 
It is hypothesised that the gap 

in the rural
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pr i mary

I eve Is <

is necessary
i nadequate«areas

appear mos't promising.

a chapter- 
statements oF

iIs can work.

One area
■the personal ity 

for sex 
of personality dimensions such

dominance/ confidence/

iIs in mathemat ics.
found in the mastery

of S-M.E.A- Books One and
Further research

each chapter should
behavioral objectives

of research in
differences
differences in mathematics

i n some

are lacking and

necessary
schools for Kenyan Children.

It was hypothesised that background experiences 
of pupils exert a profound influence on the achievement 
of Form III pupils especially at the higher cognitive 

Research studies should be conducted to 
the role of socioeconomic factors/ cultural 

and beliefs on the attitudes
examine
and traditional values
and achievement of pup

Significant differences were

of different content areas
and boys of Form I I I•

the treatment of content
If

to find out if sex differences exist in the

likely is
Thus explanations 
achievement in terms 
as dependency, conformity, 
sociability, agreesiveness etc- 
However, reliable instruments to obtain measures on 

personality factors for Kenyan pupils

Two, by Girls
to find out if 
of the chapters is 

necessary these chapters should be revised or 
enrichment materials added in. The objectives in a 
chapter are rarely stated in the S.M.E.A. Books often 
making it difficult for pupils to know if they have 
attained the overall objectives in a chapter. Thus 

include clear
towards which pupils can work- 

which promising results are
between the sexes.
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However as thishad on

changes

are

improve
with the

of

an
mathemat

important 
heavily on

Besides this 
the search of better ways of presenting 

touch with the findings

the enrolment of boys and
the higher institutions of 

in which the study of mathematics is
Not al 1

In fact it is 
active part in 

ical concepts and putting in
He will have to break away from 
approach to teaching

girls
learning and for courses

related to a large number of factors- 
control of mathematics educators or 
Socio-cultural issues are just as 

teachers and weigh far more
Until such time as there are 

and be Iiefs of society towards the 
the enrolment rates

pup iIs 
and to build

as possible.

from these.
always be in
mathematical concepts and be in

research studies relevant to the teaching of mathematics, 
about time that the mathematics teacher took 

developing new methods of presenting
a bit of colour, life and

sylIabus is in 
research- -undertaking must commence as soon 
5,5. CONCLUSIONS

The disparities in 
for mathematics classes in

role of women 
likely to persist.

sit backshould not
They can do much to 

i nt o co nt act 
the abstract concepts involved in mathematics 

the mathematics teachers should

these will have to be developed and tested before use. 
Further research is necessary to find out what effect the 
change over from the traditional mathematics syllabus has 

differential attainment of the sexes.
its final stages of being withdrawn, any

necessary are
of them are under the 
curriculum designers-

as the mathematics 
girls than on boys, 

in the attitudes
in Kenya the disparities in

In the meantime mathematics educators 
and hope that the situation will change

mathematics lessons by bringing 
real world of concrete materials

enthusiasm into his teach i»ng. 
the traditional Talk and Chalk
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i nduc ing

aim should be ‘that ofmathemat ics-
in the classrooms

i nvestigat ion.

pIeasant
longer dreaded by as 

the present research

Al I along his
of h i s pup iIs 

that mathematics lessons
much as 50% o'P the girlsare no

as was found in

making the experiences
and rewarding so

mathematics and think of ways of 
maximum participation of pupils rather than pouring 
mathematical knowledge into his pupi1s, He would have 
to be more flexible in his outlook and attitudes towards
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APPENDIX II
of 50 boys and 50 girls-Summary of ANOVA

PF
Squares

12.80 .0114.61I14.61
.0129.7233.2016531.19
.01170.42136.343Levels (O) 409.04
.014.174-751675-92Sex by Tests

0.490.31 n.s.30.94
.0115.1112.0948576.46Test

0.98 I .2348 n.s.46.90

Pup iIs with in
I .2516661894-34
0.8049984001 -70Residual

Sum of 
Squares

Degrees of Mean 
Freedom FSource of 

Var i at ion

by levels

Sex (A)
Tests (B)

on random sample

Sex by Levels

Sex by 1 eveIs 
by tests

sex by tests
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APPENDIX I 11

Th i s

Your

mathemat i cs-

What is your name?1 .
FemaleB.MaleA.What Is your sex?2.

Less than 14 yearsA.What is your age?3.
B.

Between 15 uptoC.
17 yearsBetween 16 uptoD.
I 8 yearsBetween 17 uptoE.

Over 18 years-F.
after form four?want to do your A level sDo you4-

YesA.
NoB.
UncertainC.

5-
to attend

YesA.
NoB.
UncertaInC.

answered yes to No, 4 above will you take6. If you
maths as a subject for your A levels?

as honestly as you can-

If you answered Yes to No, 4 above, would you like 
University after form VI?

student QUESTIONNAIRE
is not a test- The questions ask you about 

interests and about your background-

is between

Between 14 and 15 years
16 years

yourselfr your
Answer the questions
answers will help us find out what relation there

student background and achievement in
no NOT WRITE ANYTHING ON THE QUESTION PAPER-
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YesA.
NoB.
Uncerta i nC.

7.
8.

hrA.
hr- to I hourB.

I to 2 hoursC.
6 to 7 hoursD.
3 to 4 hoursE.
More than 7 hoursF.
5 to 6 hours-6.

answer >

If you
nIf you "agreewith a
H about your

feelings to a
If youc i rcIe D-

w ith a
Write your

dull and boring because it leavesi sI .

2.

1. 
2

Attitudes Towards Mathemat i c_s
There is no right or wrong

you feel

"strongly disagree"

with a

Th is is not a test■

Bz C, D or E-

statement circle B,
statement circle C.

responses! Aj
statement circle A- 

if you are "uncertain
If you "disagree"

with a statement
statement circle E-

Which job do you wish to enter after your schooling? 
Approximately how many hours do you devote to 
mathematics everyday after school?

Less than 2

Mathemat ics
no room for personal op in ion-
Maths is needed in designing practically everything.

answers on the separate answer sheet-

In each question you are asked to tell how 
about each statement by selecting one of the 

"strongly agree"
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"the key3.

4-

iearn to5.

6.

It is7.
Maths Vnakes me8-
Maths is a very

I 1 .

can22.
than an hour.more

23- Maths has contributed greatly to science and other 
fields of knowledge.

writers as
It is not often that I

to an
I can get along perfectly well
without maths.

in maths.

A thorough knowledge of advanced maths is 
understanding of our world in the 20th century, 

with everyday life

the more
16- Maths is not important in
17, I have always e
|8. Maths is needed in
19. Very few people can
20. I enjoy
21- An understanding

well as scientists.
stick to maths work for

I can't see any
12. Even complex maths can 

useful to every secondary school pupil- 
feel nervous and uncomfortable- 

his job-

learn maths.
the challenge of a difficult new topic in i 

of maths is needed by artists and

9-
10. It is important

Any person of average intelligence can 
understand a good deal of maths.
I sometimes wish I could choose another subject 
instead of maths.

important for me to do really well in maths here- 
feel uneasy and confused-
worthwhile and necessary subject- 
to know maths in order to get a good job. 

’ relevance in the maths we do here.
be made understandable and

13- Maths makes me
14. I think my father uses maths in
15. I usually tackle the easy things first and leave 

difficult ones to the end.
problems of everyday life.

njoyed studying maths in school.
order to keep the world running-
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24-

25-

26.
him to think-

I earn maths if he i s w iI I i ng-27-
1 do28.
for fun.

I iked maths and it is my most dreadedI have never29-

learn maths.can30.
I will never be31 -
point in

I am wi1 Iing32.

it's just33.

34-

35.

36.
in this subject.

37-

38.

1iterature.
Maths helps develop a person's mind and teaches

pai 
str i vi ng

subject.
Only people with a special talent 

student in maths;I am an average 
irticularly good, 

for something beyond me. 
and interested to acquire further

quest ions
Maths is very
enjoyed courses

future most jobs will require a

Almost anyone can
maths problems to get high marks not just

knowledge of maths.
There is nothing creative about maths; 
memorizing formulae and things.

learn complex maths if it

my maths homework.

so there is no

Almost al 1 pupils can 
is properly taught.
1 hate admitting defeat'even in the easiest of 

in maths.
interesting and I have usually

I enjoy going beyond the assigned work and try 
to solve new problems in maths.
Maths is less important to people than art or

In the near 
knowledge of advanced maths.
It is most unusual for me to be late in handing
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interested and willing to use maths outside39.

40.
1 would like to use maths.41 .

42.

Maths is not43-

44-
45-

46.
47-

and study this subject more.
important for the advance of civilization

More 
to become mathematicians

and society.
Anyone can learn maths.

disheartened and give up easily if something

school and on the Job.
My friends always seem to do better than me at maths.
Outside the school
1 would like to develop my mathematical skills.

I am

I get
is too difficult for me.
Maths is enjoyable and stimulating to me.

of the most able people should be encouraged 
and mathematics teachers.
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APPENDIX IV
Reading Ability Test
Missing Words.

taken from the school
WhenMathemat ics

of the words were left out-some
where a word is missing"

The first two are filled for you-words as best as you can-

of sentences-Look atI .
theIn which pairs is

the same?instruct ionsthe
Add 7 to 7"(i) Add 15 

(ii)
ground-Sow 

take one step forward-( i i i)
r ight-Take 

shoes.and then put on ( i v) Put on your 
socks.and then put on Put on your 

then open the window.(v)
the door-

15"Subtract 9 (vi)

result?that Do you agree
the windowThe order in 

does not 

Open the door 
 the window and then 

Try to guess
DO NOT DO THE PROBLEMS.

they were copied, 
Iine under the space 

word and write it in the space.

Hoe the ground and 
maize and then hoe 

each of the following pairs
result of following

sow the maize.

a difference to the 
we open the door 

There is a

Subtract 15 from ----------- •
and (v) give the 

The passages which follow are 
of East Africa Books One and Two.

Turn right and 
step forward and then 

each missing
JUST TRY to fill in the missing
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Consider once more the sequence (1,2), (2,4),2.
(3,6), (4,8)----

points onRepresent the ordered pairs 

two
the ordered pairs?numbers in each 

is twicethat the y Do see
We can write this Vthe X 

I .2 (a) sat isfysect i on

the 
I i ne

Does the
The line is the
that y=2x-

wr itten.
Each of the 

y = 2x-the y= 2x

24 the parallelogram hasIn figure3.
, PQCD

Abecause
rectangle is
of the paralleithe distance J>

If we and DC.I ines 

We say that 
through (1,2), (2,4), 

  (7,4) I ie
 of all points (x,y) 

using set notation  
pairs (I,2),

is the equation of 
, (4,8)-

stra i ght I i ne?
 is the relation between 

Th i s 
•^(x,y) :
(2,4), (3,6),

We - —
(i) j(x,y):

width QC of 

on th i s 

y = 2%"^ -

on a
squared paper - 

  your points appear to 

 is a member of -
We can write for , (2,4) £ {(x,y) : y=2x.J  

refer to the I i ne  two ways;  
or (i i)

y = 2x.

Do your answers . 
y =

the same area as the red rectangle
the shaded areas are equal. The
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paralI elogramQC the height of 
then the rule giving and DC the 

area= he i ght
BC is theRedraw fig. 24 so X 
parallelogram?base. 

4-

factors of

rewrite the expression toit helps if 
For 

- (2y)^.

Other examples 
 factorize the difference of 

2 X

- b) =
2 I a - I

squares 
 what each term is 

r- 4y2 = (x)2 - (2y)2.

The difference of two squares:
learned that (a+b) (a

i s the he ight of 

2 
■ a

b^. An 
In section 4 we 
(a+b) and (a—b) 

2 of the type a -

area of

are 
b2 

a paral1 elogram 

b?

 square of.

 squares.
2 2and (a+b) - c .

called the difference of 
p2-9q2, 4x2 
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APPENDIX V

THE ACHIEVEMENT TEST BATTERY

TEST 01

NUMBER SYSTEMS

Fill in youp1 .
the answer sheet.

DO NOT write anything on the question paper.2.
Select the correct3-

answer
Answer ALL the quest ions-

from the suggested ones and for each
one of letters Az Bz Cz D or

Name/ cl ass and Roll Number in class on

question circle
E on the answer sheet.
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Tesi: Number 01
The four in the numeral 5042 .I .

A. Ones

D- Thirty six sixesB. Sixes

E- None of these.

numeral in base two is.expressed352.
C. lOIOll
D. 10111B. I 00011
E. None of these.

Which of the following represents the largest number?3.
C. 23A- lOII fourtwo
D. 2kB. 102.'three

s I X

if necessary find•fc for ten and e for elevenUs i ng4-
the product;

The correct answer is;

E- None of these.
base three uses the symbolsA number system in5.

■ to correspond to zero, one,Xr • tt •

In thisfour in the base ten.two, three.

eight
A. I I 101

■five
E. 20 .

B. 726,2

stands for s I X
C. Six sixes

A. 740,2

D. It26,2

C. t26,2

'25,2
^12

as a

♦ , 0, +X, ++,
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system five is represented by
OXD-A. XO

E. I 1001B.

10c.
2 I3 + 5X6+ 4X6Write 3X66.

D.A.

E-B,

Q.

The correct answer is;7.

B,
C.
D-

None of these*E.
8.

all square numbers?are
6D.A. 3
7E.B. 4

C. 5
, then whichIf p = q9-

of
i) 2p Pq

Iv) +i i ) r = 2q P q

and i VC. ii and i iA.
Ii and i i iD.i and i i i6.

3450 .s 1 X

34b,22b,What is the base b if 12|^,

3453^;^ 9 I

and r = 24^.^^

and 5I|^

4335^.9 I

3543^. o I

'2five' =

a number

is/are true?
= 30five

32'Osix

the following statements 
iii) + q

Find the sum +101 101 2
+100012

IOOIOI2

I I I IIO2
101IOI2

+ 3 as

= 2'ten

numeral in base six*

I 0000Io A
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Work out the division10.
The answer is;

E.C.2rem.
D.0rem.

The squareI 1 .
binary form isS

E . none of these.100c.A. 1001
101D.1100B.

differentthen the numbers must be inIf 102 = 20112.
bases.

The base for 201 is5
8E.2A.

6D.36«

The= 43= 32b 34^J23= 21 c13. n I ne
b. areCr

E. 3, 5/ 95z T. 9C.3r 5r 1
5r 7r 1D.5z 6, 1B.

into base six.Convert 122014. three
None of these.E.121sixC.

D.B.

the numbersArranged in15.
1011,1100,

order of decreasing size
1111 will appear as in

2050^■56

A. 136
B. 136

'23^:^9 I A

100 .SIX
• * LivI

none of these.

*2five ^'a' “'^seven 
values of the bases a.

2'6

406

root of the binary number I 1001 in

The base for 102 is seven-
C. 5

1001, 1010,
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1111101 I,I 100,1001 ,1010,A.
1010nil.1100,101 I ,1001 ,B.
10011010,101 I ,1 100,nil.C.
1001nil.1100,101 I,1010,D.

the decimalId- ten

A.
6.
C-
D.
E.

false?of these statements isWhich one17-
numberIn the binary system anyA.

ending in zero
base-canB.

If theC.

For anyD.
8

S i mp I 1 f y *18.

The correct answer is;
none of these.E.C.A.

B.

be expressed in any
number in base

®b

positive whole numbers 
(e-9- 8|q = IOq )

s i X are

IS even-

2034 .e 19ht

7°3eight4'23eight

7326,ight 
-423,ight

Any number
last two digits of a
odd then the number itself is odd-

To multiply a binary number by 32 
point must be moved

three places to the right 
four places to the right 
five places to the right 
four places to the left 
five places to the left.

6703,jght

a and b.
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19-
E-C.A.

B. D.

which when squared isThe base five number20.
1034 i s;f i ve

E.C.A.
D.6.

Which one of the following21 .
is both prime and odd?

15-E.13C.I IA.
14D.12B.

expressed in base 7

The square of *2^hree

^^three

^three

’^f i ve22£.f I ve

23five none of these.

none of these-22'three 
'22three

2'five
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TEST 02.

SETS

in your Name#Fi I II .
class on the answer sheet-

DO NOT write anything on the question paper-2,

Select the correct3.
answer

or E on

Answer ALL the questions.
from the suggested ones and for each 

circle one of letters A, B, C, D

cI ass and RoI I Number in

quest ion
■the answer sheet.
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5 • 3r 5, 4,I .
are;

E. 1 and 53 and 4C.I and 3A.
2 and 3D.5 and 36.

2. I ,

Then X n Y is "the set

E. empty setC-3/ b.A. ca.c

D.bB. aa#

is the set;3-

B.
XU YC.
x'n YD.
xn YE.

28 play tennis, 20 playIn a class of 44, boys.4.
The number

in the

cI ass i s;
12E.8C.6A.

10D-7B,

incorrect?5-
A.

3rB.
C.

C
D.
E.

2, 3}

football and 6 do not play any game.
and footbaI I

ji, 3, 5} n |3,, 4} n 
The missing members respectively

The shaded region in the diagram 
x’ay' 
( xhy') u (x’o')

I f X — £a,
Y = b, cj-

o, u}

of pupils who play both tennis

Which one of these statements is 

(I, 4, 3) = (3, 4, 1} 

£1 t Zt I z 2, 
V) H4}} 
l4} C {{4j} 
0 c. {{4}^
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6. L
C.M

B. {-I, 0, I, 2T(N

Which of these statements44r 52,A7.

e AI ■

A6i i >
6111.

al I three.E.i i i onlyC.i onlyA.
i and i iD-i i onlyB.

Z
A Venn diagram
the three sets is;

I D.A.

The number of all possible subsetsL9-
of L is;

E. 106C.3A.
8D.4B.

(4, 5}
£4, 5}

5

8.R
S

y!

'S)

h 2]

= {al I rectangles}

= {all parallelograms}
= ^11 quadri laterals^

which shows the relation between

Then L U (M N) is the set
A. (0} C. {0, 1,2} E. {-1}

0. f-l, I, 2]

= {->, 0,
= 0}

=

are correct?
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Which of the following sets represents the shaded10.
part in the diagram?

XI I .
Y

8E.A. 3z
6D.4B.

A and B are two sets.12.

set is 30■

10E.1C.4
8D.5B.

If X13-

128C.16 E. none of these.
172D.64B.

2^ the greatest

(where p^X and 

qfeY) is:

= {-4.
3 

= {3, 7, 5}
= {5, 7, 9, 11}
= {2, 15}

A. {(pno) u r}
B. £P u (on R)}
C. {P U (Q U R)}
D. (P n(Q U R)}
E. J^Pn qor}

The number of members in the Universal 

What is the least possible 

value of n(A AB)?

-2, 0,

Then n(X U (YA Z)) is ;

C. 5

n(A) = 20
n(B) = 15

= (2, 3, 4}
possible value of p

& Y
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represent the numberIn the diagram the numeral14- s
of members in each area.

(A n B u c) BA
31E.I IC.A. 4

111320D.7B.
54

6
C

= 815-
= 10

universal set is;
E. none of these38C.28A.

57D.30B.

of the following Venn diagrams i aIn which16.
subset of B?

I II

E. II and IV onlyIII onlyC-I onlyA.
I and II onlyD.11 onlyB.

9
7

If n(A AB) 
n(A) 
n(B) 
n(A')

is K

= 19
= 20 the number of members in the

subset of BT

111 IV

f i nd n
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17.

one
E.C.= U

= AAHAD.

18. A survey
in tapsT;

E;
R; X

160E«8020A.
120D.40B.

19-

E> none of these

50 radio sets20.

If U is the universal set, 0 is the empty set and 
set which has at least one member^, wh ich 

of these statements is true?

A. unA
B- 0 U A = 0

is the set

A i s a

A shopkeeper reported faults in

C. {4, 7, 8}
D. {5, 6, 7, 8,}

$ between two sets P and 0 is

What is X 
electricity supplied?

C.

of 200 homes in a town gave these results;
160 homes had water supplied
120 homes had electricity supplied
homes had both electricity and water supplied.
if all the homes had either water or

as fol lows;

The operation
defined as follows;

P $0is the set of all members of P which are 
not members of Q. If X = ^4, 5, 6^ and

Y = {S, 6, 7, 8} then X $ Y i

A. {4}
B. {4, 5, 6}

A'O A = 0= U
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fault A occured 25 times
fault B occured 20 times
fault C occured 22 times
fault A and B occured 4 times
fault B and C occured 10 times-

t imes

5 timesE.3 timesC-OnceA.
4 timesD.2 t i mesB.

If faults A, B and C never occured together how many 
did faults A and C occur?
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TEST 04

FRACTIONS

I .

the answer sheet-on

DO NOT write anything on the question paper.2.

Select the correctAnswer ALL the questions.3.
answer

or
quest i on

E on the answer’sheet.
circle one oF letters A/ B/ C/ D/

from the suggested ones and for each

Fill in your Name, cI ass and Roll Number in class
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SRP Q
In the figure PS - 36cm. TheI .

one

the distance frompart
R to S?

E. i
D.B. 5/12

2.

is:above.
(ir4)(4r9) E.C.A.

(b2)D.B. 1

10.010base 2.3-
-I-Oil

O.l I 1E.10.011C.I .011A.
1.111D.B. 10.11

The answer is:
E.

D.1.23186.

4

(1,1)
(9,4)

Fractions can 
integers, for example:

3 c- i

from P to R is
of the distance from P to S is

2.016g

1.6518

distances from P to Q is
fourth of the distance from P to S and the distance 

two thirds the distance from P to S. What

(5,7) X
(2,3)

Simplify!
(14, 15) using the ordered pair notation given

The answer

Compute the difference in

4.Add .204gight '-^^Seighf
A. 1.5318 C- 2.0298

The answer is:

be written as ordered pairs of
= (3/4) and 5/6 =(5/6).
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If to the numerator of5.
the fraction becomesA. smalI er
the fraction becomes biggerB,
the fraction remains the sameC-
it is not possible to say whatD.
happens to the fraction-

The exact value of 3^6. 60 is:

1/12 E.C.1/5A.
1/36D.1/76B«

fraction7.
When y is dividedintegers-

I .25terminating eg.1 .
I I .

III. ne
Which of these is true?

I or I IE.111 onlyC.IA.
f.I or 111D.I I onlyB.

fraction isand denominator of aIf the numerator8.
number:

theA.
the same.the fraction remainsB.

in size.the fraction increasesC.
the fraction equals one.D.

with both numerator and denominator 
into X the

only

posit i ve 
decimal obtained is:

319

a fraction we add 2:

none of these.

4 X

x/y is a

multipl ied by the same 
fraction becomes smaller.

repeating eg. 2.777
ither terminating nor repeating-

II or 111.
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of whatstring is cut off and thenIf 1/3 of9- a
left is cut off/ 4 cm remain.i s

48E«24C.9 cm.A.
36D-12B.

Iies betweenWhich of these fractions10.
19/24 E.C.A-2/3
16/24D-B. 17/24

the following cannot be written asWhich ofI I .
decimal fraction:a

165/140?111.Il- 15/20I - 2/3
I I and I I IE.and I IIC-IA.

and 1 I I only.IC.11 onlyB.

between the largest and the smallestThe difference12.
of the three fractions

18

E.3/1620.5/81A.
7/152D.2/27B.

is;13- E. none of these.A.
D.B.

2

z is: 
9

S i mpl ify•

I 3

onl y

9

21

or iginal

The answer

'I 
111 I —12

p i ece?
How long was the

. z12
C.

none of.these.

none of these

ij + i

i and 5/6?
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14-
an

C.A. E. 4

D-B.

21.003 the three stands for:In the numeral15.
C. E. fort i ethsfourthsA.

sixty-fourths.D.s i xteenthsB.

equals:16.

E.C.A. aa

D-B.

71 n17-
111A.

100010001
111D.I 106.

10001000

written as a fraction in base 10 is:18,
3/10C.
3/43/100 D.B.

fifteenths does 2^ equal?How many19.
E. 10575C.15A.

D« 13530B.

four
tenths

a+b 
a-b

a
a-b

a+2b
a-b

b
a-b

5^^9
I5|

a-b

i mproper fract i on?
20|

*^5

is equivalent to:

(a-b)2

°‘°3four 
A. 3/16

2b 
a-b

Which one of the following numbers is the square of

binary notation ic
C. 100
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5/16 expressed decimal equals:20- as a
C. 3-12 -0312531-25 E-A.
D. 0-31253-1206.

With two of the four digits I, 3/ 5/ 7 on top and21 -
the other two on the bottom the greatest possible
fraction we can form is:

17/3575/13 E.57/13 0.A.
35/1775/31 D.B-

22.

i B.A. C.

D. E.
%

16 I
32.

What fraction of the square does the shaded area 
represent of the square ?

I
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TEST 08

STATISTICS

Name, class and Roll Number iin yourFill1 .
■fche answer sheet*on

the question paper-DO NOT write anything on2.

Select the correct3-
answer

in class

Answer ALL the questions-
from the suggested ones and for each 

circle one of letters A, B, C, Dquest i on
or E on the answer sheet >
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4z 3r 4, 6, 7I .
H i s median

6E.C- 4A. 3
5D.3-5B.

of the mode and the median of 2,3,9,find the sum2.
4z4r7z2zl

138 E.C.4
11D.66.

3.
factory in a certain year;

of these salariesHow many
IE.5C.3A.

2D.4B.

6 stream school were given theThe Form Ill's4-
Three of the classes had

not
poor Iy«

which most probably represents the scored i agram
distribution iss

DB
f

scorescare score
______________  score

scored 
successive games a player/3/ 5, 1,

4,000 Sh.,

C 
fA

f

were greater than the mean?

The following salaries were received by a group

in a

of employees in a
6000sh-, 12,500sh,, 5,OOOsh,, 1,500sh.

In seven

same mathematics paper-
covered the syllabus thoroughly and did very 

The other three did very well. A frequency

score is:
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The most frequently occuring in5- score
measurements Is called the

C. Med i anA. mean
frequencyD.modeB.

bag of maize6.
The price ofdur i ng

800 shill Ings ini-ma i ze was

9«(> January and February.A.
March.B.

1^09 May.C.
April and JuneD.
May and Apr iI.E.

M A MJ F Months

to John's class.ithmetic tests were given7-
John's average

anhe can get onscore
least I 6?of ataverage

20C.15A.
25D.16B.

102, 97, 98, 103 and 101 is:of the numbers 99,8. The mean
E.99C.97A.

100D.98B.

The bar chart gives the price 
the first 6 months of 1975-

for the first four tests is 15-
the last test to have

none of these.

Pr ice

of a

Five ar
Each test has a value of 25 marks.

What is the lowest

a set of
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The mean weight for9. a
The mean for girl52 kg.was

The mean for boys alone
none of these.E.C.A.

D.fi

lo.
12.6 - 13.00Age

46328

interval in which the median age Iies is;The class
13.6 - & overC.12.6 - 13.0A.
cannot be determinedD.13-0 - 13-6fi.

1/3 and 5/12 is1 I .
none of these.E.C.1/3A.

D.1/2fi. /

12
week made bya

A.
fi. too ’■

C. 400

200D.

m’t T F S SE.

5/12
3/72

Number of 
boys

KW> - -
Sk SOO —

is:
54y
60

50 kg.
52i

s alone was 50 kg.

the week is;
600y
720|

325y

657y

659y

class of 14 boys and 16 girls

The mean of 1/2/

The trend graph shows the average daily profit for 
a bus company. The mean for

The table gives the ages of boys entering a school.
13-00 - 13-6 13.6 and over
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When 37 i sThe mean of n13-
added to the set the new mean is 15- Then

25E.C. 1311A.
15D-12B.

14.

181 .
154C-136A.
163D.145B.

bought by600 cars awere15.

The number of type D cars
bought was;

E. 160100C.50A. c
12060 D.6.

16.
56 kg. WhatThe mean

?
i s

E.A. 50C-
54D.48B.

The mean number of grains
The mean number on the larger two is

A

The mean weight of 30 girl 
for the ten oldest girls is 

of the other 20 girls?

is 172.
The number of grains on the smallest is;

E. none of these.

a class is 52 kg.

none of these.

/- I

the mean weight
33|

a set of/ numbers is 13-

In a given year 
dealer. The pie chart gives the 
different makes of cars he bought- 

he

s i n

n is:

on three ears of corn
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I3r 18,The mean of the numbers 3/ 7/9/ 1/ 4/17.
The mean of the numbers 3/ 7/ 9/ 1/

m+l

24E.17C.8A.
18D.9B.

18.
e

the sector for play?
150E.I 10c.90

5120D.B. 100

of vehicles passing19-
carr i

carried on forof the survey

40
The typechart.

30
30

10TE.0.P
sD.Q RB. f

The results

50

18, 9^x is
Then the value of

chart shows how a boy spends his time
in degrees represented by

9 ism.

a school was

X is;

The p i e
What is the angl

A survey 
carried out by Form 111 pupils.

bar
of cars passing the school
most frequently is

R

4/ 13/

30 minutes are shown in the

T u
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TEST 16

3-DIMENSIONAL GEOMETRY

cl assI .

•fche answer sheet-on

DO NOT write anything2.
Select the correct3.

answer

Answer ALL the quest ions-
from the suggested ones and for each

circle one of letters Aj B/ C/ D

Fill in your Name, cl ass and Roll Nurobep in

quest ion 
or E on the answer sheet-

on the question paper-
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The number oT facesThe figure shows a sol id.1 .
if has is:

A. 14Fig. I -
15B.
16C.
18D.
20E.

The number of vertices in fig- I i s:2.
20E.12C.2A.

14D-10B.

3-
12cm long-

360 cu.cmA.
4- 480 cu.cmB.

552 cu.cmC-
600D.

E.

4.
Thesurface

it has is:number of edges
12E-6C.2A.

8D-4B.

A certain
consists only of triangular regions.

none of these-

solid has exactly 4 vertices and its

cu. cm

The figure shows the cross-section of a prism 
What is it*s volume?
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cube with centres of three5-
The tr i angl

A. is right angled at PFig- 2
B.

at R
D.

E« has only two
PQ and PR equal.

X and Y are the centres6.

3C.22

B. D.
2

a7. Bto
A cwas

IF

A.

B.

1
1

along XY with X touching
B and Y touching C.

of two adjacent faces of 
What is the length of XY

s i des

tr i angle

side 4 cm.

net for a wedge- 
A ABC

a cube of

is an equilateral

F i gure 2 shows a 
faces, P and Q and R»

C. has an obtuse angle

e PQR:

may
placing A ABC

along XY with X touching
A and Y touching C-

net i n a
obtain the same wedge by

is isosceles with P =
Q = 45°

The figure shows
The part corresponding

cut along AC and Joined to the 
d i fferent pos i t i on - We
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along DC with A touching D and 6 touching C.C.
along GF with A touching F and B touching G.D.

solid constructed FromThe number of vertices in8. a
the net shown is:

6C. E. 12A. 4
8 D. 10B.

Which oF these sol Ids can be made using the net on9-
the leFt?

E. none oF theseC.A.

D.B«

10.
From the net is:made
45 c-c-A.
90 c«c.6. 3

S135 c.cbC.
150 c.c.D.

E. 3

cm oF the solid

none oF these-

The volume in cubic
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Thecubo id.1 1 .

4 and 10A.
4 and 6B.
6 and 10C.*10 'i* 6 and 4»D.

sol id constructed ■from the net shown hereA12.
will have x vertices, y edges

faces, where x, y, and
respect i vely;z are

A. 3r 8, 5

B. 5, 8r 3
C. 5/ 8, 5
D- 3/ 8, 5
E. 5/ 5r 5-

13. a
I'

If

a D.a 6.A. ^0
C 
_a

i s vert ical■ 
p

lengths of x

and z

The diagram shows the net for a 
and y respectively are:

In the diagram the edge PQ
When turned

is shown in;

through 180*^ anticlockwise 
about PQ its new position
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14- A prism has and area

of cross-section of A If its length

A. V = A h C. E.

V = A h D.B.

The volume of the solid shown at the right is;15-

360A.
9640B. 9

10800C.
I 000 cm* 100. 10
None of these-E.

I
be arranged inEight cubes of side I16. cm can

to form a rectangular3 different ways so as
The diagram showsblock.

Thepossible way.one

to make 1

hold this block is:
2A.

16B.
28C.
56D.
72E.

h.

I 2 cm
2 cm
2 cm
2 cm
2 cm

V = Ah2
V A^h

r.m3 cm
cm^

area of cardboard needed
a closed box to

cm^
3

cm^ 
cm^.

a volume V
i s h cm

the equation relating V, A and H is;
2

a uniform
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17-

so

D.B.A.

S’

0

as to give

For the 8 cubes oF Q 16, above which of these 
diagrams shows another arrangement of the cubes 

a rectangular block?
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APPENDIX VI

L 1ST OF SOME FORMULAE USED IN THIS THESIS

I .
r

P
to item

incorrect
q

to ananswer

2.
t

22

of sample I and 2 respectivelymeans

s I zes

between two propotions;For differences3.
Z P I

: Variance of the scores
: Propotion of pupils who gave correct

Standard deviations of sampI
of samples I and 2 respectively

njt

2
®2

Where X|,
2

where k : total number of test items-
2 o *I

1 + i 
n| n,

®2

”2

X2

+ I
*^2

S| + (n2 - I)

e scores>

"2

For Reliability coefficients;

'’2

answer
: Propotion of pupils who gave 

item.

on item i «

■p (I - p)

between two means;
- X2__________

- I) =2 •

For difference
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+where p —

+

1 and 2and

respectively-

I

P I

propotions of pupils in groups 
respect i veIy

n 2n I

n| z

' ^2

"2"I

”2

"2 : Number of pupils in group I and 2
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APPENDIX VI I

Test Item Numbers 
1234567891011Number 12 13 14 15 16 17 18 19 20 21 2;

kI . k k k c c n P c P c nc p p n n P c P P

kk k c p p k2. cn c n c n c n n PP c P

k kk P P P c k3- c n nn P P c P n c n

k k k k kk k4. cc p P P P c c cc n c n n c

k k kk P P5- n P n P cn nep nn c Pc

kk k6. kkccnpppn <5 n cP cc nP

c k kkk c1. c Pc pc c n nnc n c

8. kk k k n c cn P Pc p n nc p Pc c

k kk9- P n c n PP c cc p p p n p p P

kkknkppp10. c cn n n n c c n P

k kk k c p cI 1 . n p n P P P n nc c cc c

kk k kc k12. c Ppen n n P e P Pn

k k k kk k e k k k k13. ec p p e n n e P

k k14. k k e e P P nn n e n n ec p n

k kk n15. k P Pc Pn p e e e e Pn e

k k16. k k p Pe n PP nc pn p nn

kk ekkkcepnnp17. e Pe P n n

item elassified as Knowledgek :Code:
item elassified as Comprehensione

Applieat ionitem elassified asP 5
Analysis.item el ass if i ed asn

CLASSIFICATION OF ITEMS IN THE ACHIEVEMENT TESTS INTO 
COGNITIVE LEVELS.


