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RS TRACT

Science and Technoleogy have been identified as being

ritically important for national and personal development and
advancement. in the modern world. Therefore it is important
that human resource development involves both males and
females. However there are remarkable disparities in both
participation and achievement in science between males and
females with males over-represented and females under —
represented. These disparities have been attested in Zambia as

well as in other countries.

To examine certain aspects of this problem investigations
of females’ poor parti ation and achievement in science were
condueted. The present study looked at attitudes as one of the
prime factors related to academic achievement which lead to
differential participation of males and females in science. It

sought to investigate:

a) the relationship between gender of Grade Twelve

pupils and their attitudes towards the study of

ience .
b) the relationship betwaen career preference
parents”®, peers’ and teachers’ attitudes and

attitudes of Grade Tuwelve bovs and girls towards the

study of science.

o
R4

the relationship between Grade Tuelve boys® and
girls® attitudes and their level of achievement in

sclence examinations.



The findings were that boys have significantly more
favourable attitudes to the study of science than girls. The
results also showed that parents, teachers and peers all have

ignificantly more favourable attitudes to the study of

N

science by boys than to its study by girls. This implies that
parents, teachers and peers as agents of socialisation would
rather see more males than females in science and
technological fields. Such negative attitudes to the study of
science by girls contribute to the less favourable attitudes

girls themselves have towards the study of science.
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CHAPTER ONE

INTRODUCTION
BACKGROUND

Whern Zambias became independent in 1964 it inherited a

very amall labouy  force which had a4 low  level of aeciicat o,

A% 1N most colomies. aducation of the indigenous people haa
beer reglected to 5 lavage extent . Conseauent iy . at the time
of independence only  1.000 Zambian nationals had =secondary
school certificates  and only 108 were decaree holders  { FARD .,
19850, Ttowas  saainst this poor  educstionasl ackavound and
tack of skilled manpower that the aovernment. of Zamhis after
independence  adopted a policy of  rapidivy expandina he

educatrional

Kyt emn

it has been avogued that "+fnhe involvement of s people 1w

acience  and science-reisted fields 1s aoften emploved as  an

inciex of .he paviticular  countrvs level of DY oy s

{Hamllton., 1982, Therefore. recognising this importarnce of

sclrence . one  of  the  most sty e

o oblectives  of

e i

secondary educatlon 1s to strengthen the reaching and learning

ot science it secondayy “hools ., This is  fundament

o the
training of personnel reauired far techrnological development
and advancement.

However . we cannat deny the facrt that thi

objective has

net vet  been  achieved. Zambla sti1ll depends  heswvi v lo%s!

expatyiate aekilled manpoweyr  in the areas of science  and
technoloay, kelly et al. (19865 attribute the aloomy atate

of acience learning te lack of sclence  rteachers and Limited



ot

eaching resources. This situation has been worsened by the

mass exodus of indigencus science teachers to other countries.

Consequently, as Munachonga (1988) notes, there is »a bias in

favour of arts with fewer students passing and entering

-

cience and technological related areas at college and

11

university levels.

o

One well documented aspect of the unsatisfactory
performance in science is the areat disparities’ in
participation between men and women in science. Bardouille
(1982), Achola (1983). Tembo (1983), and Munachonga {1988 )
have explicitly dealt with these differences which table 1

also illustrates.

Table 1: STUDENT ENROLMENT RY SCHOOL. AT THE _UNIVERSITY

QF _ZAMBIA: UNDERGRADUATE 1990/91 ACADEMIC YEAR.

School Male Female
Agricultural Sciences 198 18
Engineering 367 3
Education 6511 238
Humanities and Social Sciences 649 329
Law 95 31
Medicine - 1722 g1
Mines 123 0O
Natural Sciences 688 110
Veterinary Sciences 80 : 5 1
Source: University of Zambia Computer Centre. 1991



another more serious situation compounded with ©Re

shove bias is the well attested observation that the academic

agenevyslly lower

achievement.  of female it science

than that of the males (Shiffevrraw 1982 ).

auite extensively with differentisl oerformance by gender  in

the Grades Severn. Ten and Twelve examinations and  shows that

in all  Grade Seven and  in most  Orade Twelve subie

especialiv in  sclence. givis perform more poorly than bova.

Ofhery =ty

including those by Havvey and Fdwards {1980

and Hamilton (19821, concluded that woman Seem to  have more

Pooertorm  bether in Tences

DosiTIve st itude

than in physical scilences. Similarly. Kaminski ( 19851 noted

that fthere are ManY  Women sclentilsts

doctors in  Eastern Buraopean countries. bt

Lhe phvel iences . Ravadoullle { 19s

in her etudy  of the

1976 University of

Zambia graduates also showed that  there

wWwere move females in eical and medical fields than

physical sciences, The same idea is clearly hrought out for

almost Al county ies (237 the World Fducation Repor
(UNESCO.1991 ). Table

gives a few exampias from the report

for the vear 1988,

)



TABLE 2: PERCENTAGE OF FEMALES IN A FIELD OF STUDY

Country Percentage of Females in a field of study
Natural Sciences Medical

Engineering and Agriculture Sciences

Zambia 5 35
Kenya 14 45
Mozambigue 37 | 55
Ghana 9 24

STATEMENT OF THE PRORBLEM

The question one asks is why there are such disparities
in participation and achievement between males and females.
This aquestion comes under the topic usually referred to as
gender inequalities (which simply means unequal treatment of
males and females) which in turn form part of social
inequalities. Most studies., such as those discussed in
Chapter II below argue that females are generally more at a
disadvantage than males in areas of school enrolment . school
subject differentiation, training, employment and the like.
Following this tradition the present study deals with gender

inequalities in attitudes and performance in science sub ject:

0

which lead to differential participation of males and females
in science and technological fields.
These gender inequalities could well be explained and

understood in terms of theories of socialisation. According

(53
fte

to these theories, every child undergoes socialisation or a



ety and the

N
Vs

process through which the culture of a oc

e
t

expected patterns of behaviour re transmitted to its new

]

members (Datta., 1979). In this process children build their

e
-'.

bhehaviour and personalities by internalising attitudes.
values, beliefs, feelings and ways of behaving from the people
around them, Important influences in this respect come from

the family, age-mates. school colleagues and teachers. It is

through this process of socialisation that bovs and girls

¥

learn different gender roles and expectations according to
gender stereotypes.

According to Dannigan (guoted in Michel 1986, p.15) a
stereotype is a "rigid impersonal model on the basis of which
images or behaviour are automatically reproduced.® These

gender stereotypes assigned to men and women are biased in

that men are credited with having certain positive aqualities
{ courage. intelligence. self confidence, professional

competence, a taste for risk and adventure, the spirit of
initiative, efficiency)., while women are seen as lacking these
"‘manly” qualities, while possessing their own “famine" virtues
which men supposedly lack (Michel 1986 ). The gender
stereotyping of the behaviour of men and women. favouring men
and discrediting women, is found in virtually all societies of
the world today. According to Kaminski (1985) the
socialisation and child-rea ring practices girls go through do
not. encourage independence, curiosity. active experiments and
manipulation of the physical and abstract world. Commonly
held gender stereotypes about women are that they are weak in

abstract subjects. These gender stereotypes, held by



ignificant others like the parents, siblings. relatives.

peers and teachers, are internalised by girls who accept that
they cannot compete with boys in areas such as science.
Therefore they develop certain attitudes towards the study of

cience that tend to influence their levels of achievement .

An analysis of school examination results especially in
science reveals marked differences in achievement between hoys
and girls which lead to over-representation of boys and under-
presentati of girls in both the study of science and
employment. that inveolves or reauires knowledge of science.
Whilst. there are a number of factors related to academic
achievement in schools,. attitudes are of prime importance.
They determine for each individual "what he will see and hear.
what. he will think and what he will do" (Jahoda and Warren,
1966, 9.32). The questions that arise are whether bovs and
girls have different attitudes to science, where the attitudes

riginate and how such attitudes relate to achievement levels.

o}

Therefore fthere were thre of the problem that

D
3
P
e
s
-
¥
/]
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O
ot
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the study intended to investigate:



OBJECTIVES OF THE STUDY

In the light of these issues, this study set out to
examine and establish the attitudes that Grade Twelve boys and
girls hold towards the study of science. Secondly. the study
investigated the extent to which career preference and
parents’, peers’ and teachers’ attitude influence attitudes
that Grade Twelve boys and girls hold towards the study of
acience, Lastly, the study examined the extent to which
differential attitudes of boys and girls affect levels of

achievement in a science examination.

HYPOTHESES

set. up the

-
pe:
D
h
l-"'
Lot
Q.
‘<

As a guide to the research.
following three null hypotheses, to be tested at .001,.01 and

.05 levels of significance:

(i) There is no relationship between gender and the
attitudes that Grade Twelve boys and girls have
towards the study of science.

(ii) There is no relationship between selected wvariables
{career preference; parents’, peers’ and teachers’
attitudes) and gender attitudes of Grade Twelve. hoys
and girls towards the study of science.

(iii) There is no relationship between gender attitudes
and Grade Twelve pupils’ levels of achievement in

science examinations.



SIGNIFICANCE OF THE STUDY

The development of properly qualified human resources in
science and technology as a vital ingredient of asuccessful
national development cannot be disputed. Recognising this
fact, Zambia has attached great importance to the teaching and
learning of acience in secondary acheools so that the
development of adequate and appropriate science and technology
could materialise. This has frequently been reflected and
emphasised in the four national development plans, in the
education reforms and in government policy statements (Kelly
et _al 1986).

An  important quest.ion to which we should &ddr;$s
ourselves is: does national development which science and

echnology bring mean opportunity primarily for males? This

is somehow implied in the Employment of Women, Young Persons
and Children Act, Cap. 505 of the Laws of Zambia . According
to this act women are forbidden to be employed in
mines., aquarries and other works for extraction of minerals
from the earth. The same Act also bars women from employment
in certain manufacturing industries, electricity transmission
works., maintenance and repairs of railways, habours. docks,
tunnels, telephone and telegraphic installation (GRZ 1970).
If the govermment is committed to the policy of providing

equal opportunity to both males and females then such laws



pose & problem. If there is to be balanced and authentiec

national development then that development must ancompass both

males and females.

But. in fact, there is little participation of women in
science which, according to the hypothesis of this study . is
due in part to negative attitudes to science. Further, if
national policies of developing highly gualified manpower in
science and technology and of the integration of women in all
areas are to be achieved, then it is imperative that
investigations be conducted on attitudes and how they affect
females’ levels of achievement which in turn condition their

participation in science. In this way, the present study

]

would contribute to a better understanding of the factors that
obstruct the development of science and technology in Zambia
as a nation and among women in particular. A study of this
nature is also called for because,. unlike in developed
countries, gender attitudes and achievements have not been

extensively studied in Zambia or in Africa.

LIMITATIONS OF THE STUDY

It was not possible to investigate all the potential
factors that might influence the pupils’® attitudes to the
study of science, such as the media or religious views. This
is clearly a limitation. The study also restricted itself to
establishing the extent to which scademic achievement. is

determined by attitudes and not any other factors. Thirdly.

)



hecause the astudy only
Pyovince andg not the whole countryy.,

aenevalised to all Zambian pupils.

covered some schools 1n the Coopevbelt

the findinas may nor be

DEFINITION OF TERMS

The terms used in the study have the following measnings:

1., Sexitiolouical differernces between maies and Ffemales

that. are physical. universal and unchanging.

men. reflecting

ECOTIONLC vyoles

roles vary

the different

hetween different

p Gender: the social differentiation between women snd

social . cultural and

veaquivred o play. These

aocieties and cultures

and at. different periods of history.,

femsle pupils:

4., SinNgle-sex

male pupils:

the academic

desianed  Grade

called "science®,

£
that images
unfavourable

{ based on

stereotyoing” )

3. Co-educational

. Acadeamic achievement

parformance of &

. Gender stareoctvping

behaviour

schaol with both maie  and

wWwith only female or

thia study 1t refers  to

PUPLL  In & purpose -

ety

A sciencs  subject

looking at reality so

favourable to men and

oroduced  automarticslly

description ot Qe X

7. Artitude - The degree of positive or negative affect

asaoclated

L9s7

pavcechaological obiject (Edwards.



CHAPTER TWQ

REVIEW OF RELATED LITERATURE

Intermationally there has been a areat

g

257 C M

an the attitudes school hove and alvls have towards science.
A study by putcher and Pont (19680 confirmed +fhat hove have

greater  interestse  in science than girls and that

attitudes seem to  be

In support of this

view., Harvwvewy  and Fdwar

found that for primary
school children. intevest in  sclence appesys Lo be fixed by

the age of seven. In addition. they also commented that haoys

ave fTar mare interestecd in phyvsical science than Gy b,

wheress for biologicsl science Fhe Lnterests of hboth bovs and

gaivis were the same. aTother

study by Harvey (1985) canfivrmed

that  in addition to hovs having more oasitive attitudes to

science in genersl. the hoys in mixed-sex aroups have siight |y

maye  positive attitudes to practical science than thome  in

ELTY Gle-sex aroups

Tyie with giris,

pome studies have alsa argued that teachers who direact

lesrning activities fowsards The atrainment of  edy

ob jectives instil cevtain attitudes in their pupils. Dale
L1974 and  Jonnstone (1974 ) indicate that giris  are more

influenced by their science teachers than bovs and that an

enthusisstic teacher sesems to produce more girl sclentistes

11



Apart from studies on attitudes to science. other studies
have also indicated gender differences in a variety of
intellectual tasks especially in science-related subjects,
with boys performing better than girls. Yet another set of
studies has dealt with the relationship between attitude and

achievement . It is asserted that there is an important

o

interrelationship between attitude and achievement . e it  in
science or other areas. Mever and Denfold (1961) in their

study  strongly suggested that there is evidence that good

{

attainment in science follows an interest in it. Furthermore,
Cronbach (1977 ) points ocut that interest patterns have as much
to do with persistence and success in a line of studies as do
abilities. The aquestion of attitude and achievement was
further investigated by Warburton and Jenkins (1983). They
found that pupils who transferred from primary to secondary
school at the age of thirteen in England sceored higher in both
achievement and attitude tests than those who transferred at
eleven and twelve. They attributed this positive and high
achievement. to the "process approach to science." This study
did not calculate the correlations between positive attitude
and  high achievement. However, although not so much concerned
with gender differences, the study further confirmed that on
average ., boys had a more favourable attitude to science than

girls.

A study which is expressly gender-oriented in relating
attitude to achievement in science and therefore in line with

the present study was undertaken by Hamilton {1982). He

12



examined Form Five and $Six students’® attitudes to science and

their relationship to achievement. The science attitud

&

inventory developed by Sutman and Moore (1970) was used to
determine students’ attitudes, while General Certificate of
Education Ordinary and Advanced Level Science Examinations
were used as indices of science achievement. Hamilton found
that. at Form Five level, there was a relationship between
achievement and attitude and that girls entered for and passed
significantly fewer science subjects than boys. However., for
Form Five high achievers there was no significant difference
between genders, neither on attitudes nor on achievement . in
addition attitudes and achievement correlated significantly
for high achieving girls, but not for hovs. In Sixth Form,
the girls’ performance was better in the biological sciences
than in the physical sciences. This study confirms that
gender differences in attitudes are closely associated with

performance in science.

It seems that the western studies reviewed above have
dealt extensively with ‘“pupils’ attitudes to science" and
‘attitudes to science and achievement . ® However , one aspect
which so far has only been marginally explored is the effect
of the gender factor in forming the attitude to science and
how it relates to levels of achievements of both boys and
girls. As the literature points out, an individual iz not

born with attitudes towards science or indeed any other

sub ject .

13



In the African context, many organisations which have

sprung up to deal with gender issues have conducted a variety
of studies on participation of women in the ec onomy . politics,
top administrative and managerial posts, acience and
technology and theories. A few have looked at the attitudes
of girls and others have dealt with the under-representation
of women in science and technology and so on. Kamara (1978),
in & paper presented at a workshop on gender-stereotyping held
in 1978 in Sierra Leone, points to the glaring gender
imbalances in the participation of men and women in a Science
Educators Training Course, with men outnumbering women by more
than five to one. This course was established in 1975 in
Sierra Leone for Eastern, Southern., Central and Western
countries of Africa. According to Kamara, from 1975-1978 out
of a total of 114 participants only 20 were females. Another
paper on Gender Stereotyping in Science Technology anc
Mathematics Education was presented at a workshop held in 1987
in Accra, Ghana. It reported that although science and
mathematics are compulsory in Malawisn schools, many girls are

usually passive and lack interest in them {(Malawi ).

A similar picture is depicted for Rotswana by Clegy and
Duncan (1985) and for Swaziland by Wheldon and smith (1987).
Wheldon and Smith analysed the 1985 O-Level results of 1027
girls and 1231 boys on a gender basis. They found that there

was a pronounced gender bias in subj

F
G

ect selection with more

girls taking arts subjects and bovs ta king sciences. This

15



gander bias was even higher for single sex =schools than co-

education schools. On performance. the study found that there
was little difference in the pass rate between girls and bovs
hut.  at credit level and above, girls performed bhetter in

languages and bovs in science.

In Zambia, studies that have been conducted by Shifferraw
(1982), Martin (1983), Khabele (1983), Achola  (1983),
Munachonga (1985), WVarghese (1987 ), Serpell (1987) and Kelly
(1991) are relevant and of special interest to the present
research problem. In her study of the socialisation of girls

in Zambian secondary schools, Shifferraw analysed among oth

D
—-1

things the attitudes of both girls and teachers as manifested
in their cultural bias towards women’s education. Girls
thought the subject of homecraft was more useful to them and
science to boys. On  the other hand, teachers’ attitudes
emphasised the weakness of girls in science and mathematics.
She also found that the prevailing gender-biased subject
specialisation limits women’s employment. to careers like
nursing, teaching and secretarial work and not science-
oriented ones like engineering. Thus, Shifferraw’s study
highlights some of the issues in the present study.
N\

Khabele (1983) also looked at attitudes and opinions of
Zambian secondary school pupils towards bioclogy. L.ike some
studies in the west, Khabele found that regardless of gender,
all pupils had positive attitudes towards Riology. However ,

although his study is quite relevant to the present

15



investigation, Khabele does not deal with the gender factor in
detail. Unlike Shifferraw. he does not include variables that
may have explained the difference between the sexes. Martin
(1983) dealt with gender differentiation in secondary

education and concluded among other things that girls’

o

eh

e

enrolment. lags nd bovs. He concluded this was due to
social organisation. curriculum and attitudes of students and
teachers which revolve around specific gender roles and
reinforce the belief that women are not only different but

inferior to men.

In his analysis of text books used in primary and junior
secondary schools, Tembo (1983) similarly found that through
teaching materials men are depicted to be superior to women in
intelligence, creativity, invention, adventure and curiosity.
Hence he concluded that the school system, like the family and
mass media clearly reinforces and perpetuates gender
stereotyping. Furthermore, Achola (1983) and Munachonga
(1985) show great disparities between males and females in
educational, training and employment opportunities. They have
also shown that females are under-represented in science-
related fields because society and they themselves feel they
cgnnot venture into the male~dominated fields of science and

technology.

ie



Varghese (1987 ) in her study which had a sample of 900
girls, 200 teachers, 200 parents and 220 young men looked at
"“views on 'STM’ (Science Technology and Mathematics) among
girls in Zambia." She concluded among other things that
despite girls realising the importance of science, technology
and mathematics, they are not keen to take up the STM
professions due to several factors:

{a) The traditional society does not encourage girls to

take up such courses:

(b)) Many parents are not willing to spend money on

having girls taught in STM studies:

{c) Teachers give more attention to bovs as they feel

that boys are more resourceful than girls:

{d) Girls themselves are not highly motivated,

The other recent studies by Serpell (1987) and Kelly
(1991) lend further support to these views. Serpell in his
study of teachers, pupils and parents in the Eastern Province
concluded among other things that teachers  appear to define
the goals of education differently for boys and girls. The
emphasis on literacy and on skills for the local sconomy was

greater for boys than for girls while the emphasis on domestic
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skills and knowledge Was greater for girls than for bovs.
according to Serpell these differences in the defining of
educational goals could only be understood as deriving from
assumpt.ions about the gender roles of men and women in

adulthood.

Similarly, Kellvy?’s detailed study indicates substantial

differences in performance hetween bovys and girls in almost

all the subjects in Grade Seven and senior secondary school

]

examinations. He found that the differences were particularly
pronounced in science subjects, The percentage of boys
passing examinations is consistently higher than that of
girls. As with the foregoing studies, Kelly attributes these

differences to the expectations that girls cannot perform

2
]

well as boys and these expectations are harmful to the self-

image entertained by girls.

From the foregoing review, it iz clear that pupils?®
attitudes, attitudes to science, and achievement in science
subjects have been extensively dealt with. It is also found
that boys have more favourable attitudes and perform better
than girls especially in physical sciences. It is also
asserted that girls like boys have favourable attitudes to
biological sciences and perform as well as boys. However, not
much attention has specifically been given to the way gender

differences in attitudes relate to levels of achievement in
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science especially in Zaﬁbia. There has also bheen no research
expressly concerned with the genesis of these attitudes. In
the light of this gap in the literature and the importance of
the full integration of women in science and technology an
investigation into their gender attitudes and how they affect
levels of achievement in science is timely. If genesis of

attitudes is known, the possibility of doing something about

them can be examined.



CHAPTER THREE
PROCEDURE AND METHODOLOGY

The various aspects of procedure and methodology are
summar ised below Iin accordance with the problem. purpose and

hypotheses ,

POPULATION

The population for the study comprised all Grade Twelve
pupils in secondary schools in the Copperbelt Province in
1991. It also included the parents, peers and teachers of the
same pupils. Grade Twelve pupils were selected for the study
because their performance in science examinations usually
determines whether or not they would enter science and
technological fields in col;egeg and universities. Grade
Twelve pupils are alse in a ‘beﬂtet‘position than any other

A > »
pupils to know the usefulness of subjects for their later

fad
il

lives. In addi

on, at their age, Grade Twelve pupils have
already to a large extent formed their attitudes towards the
study of science. The parents, peers and teachers formed part
of the population as the possible origins of the pupils’

attitudes because they are closest to nd are the most

P

important agents of socialisation of the invelved pupils.



SAMPLE _AND_ SAMPLING PROCEDURES

The total of 24 senior secondary schools in the
Copperbelt Province consists of 15 co-educational schools, 4
boys’ schools and 5 girls’ scheols. Random sampling using
random numbers was used to select two co~educational schools,
one single-sex school for boys and another single-sex s=school
for girls. A sample of IOO»Qirls’;and 100 boys was randomly

selected from these schools as follows:-

(a) 50 girls from a girlsf aschool
{b) 50 boys from a boys® school

(c) -25 girls and 25 boys from the first co-educational

(d) 25 girls and 25 bovs from the second co-aeducational
aschool .

The sampling is illustrated in Table 3.

e
TABLE 3
SAMPLE OF SCHOOLS AND PUPILS
NAME OF SCHOOL. TYPE SAMPLE
Girls RBoys

1. Mukuba Sec School Boys® School - 50
2. Luanshya Sec School Girls’ School 50 -
3. Chingola Sec School Co-educational Sch. 25 25
4. Mufulira Sec School Co-Educational Sch. 25 25
Totals -~ 4 Schools 100 100



Although private séhools were part of the population,
they were not included in the sample because many of the
Copperbelt private schools take mostly pupils who have failed
in regular schools. This systematic bias towards those who
peyformed poorly could affect the validity of the results of

the study.

The study also included 200 parents., one for each of the
200 selected pupils. In addition, 15 teachers. male and
female were randomly selected from each of the 4 schools,

making a sample of &0.
CONSTRUCTION OF RESEARCH INSTRUMENTS

Attitudes and their genesis were investigated by the use
of/questionnaires. Three questiqnnaires were used, prepared
separately for pupils, parept?_-and teachers (appendices ARC).
Statements such as the following were included:

c ow Science is difficult for me (pupils’ questionnaire)

- 2 Subjects such as English, History, Geography are
easier for girls than science i { parents?

questionnaire ).

W
o
2
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b
O

ould usually be more keen to demonstrate an

]
x
o
]
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class than girls (teachers’



fefore guestionnaires were constructed. the researcher had

discussions with some parents. teachers., pupils, colleagues
and University lecturers. The focus of the discussions was
the attitudes of pupils,. teachérs and parents towards science.
Relevant books were also consulted in the construction of the
questionnaires. All three quéstionnaires used the Likert-type

A

2]

le except for one guestion in the pupils’® questionnaire

wh

oty

ch required pupils to raﬁ%,iéccupatimns in terms of their
liking for them. The respnndents were asked to be honest and
frank in ticking the answers in the boxes that best described
their own feeling about eacﬁ statement . The answers ranged
from the most to the least favourable for the positive
statements, and from the 1aéé£J £élt5é most favourable for the

negative statements.

isguise the purpose of the guestionnaires some filler

=
Q
Q0

included. For the same reason the guestionnaires were not

divided into parts,. However ., after the questionnaires were
answered., they were divided inteo different parts. The

questionnaire for pupils had four parts:-

(a) Pupils’ attitudes to science;

(b)) Peers’ attitude to fﬁé' study of science by girls and
by boyss

(c) Career preferences and

(d) Career ranking.
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The guestionnaire for parents had two parts:-
(a) Parents’ attitudes to the study of science by bovs
{b) Parents’ attitudes to the study of science by girls.

The guestionnaire for teachers also had two parts:-

(a) Teachers’ attitudes to the study of science by boys

(b)) Teachers’ attitudes to the study of science by

o Another research instrument used was an examination

especially prepared for the research in the subject called
*Science’ which is a combination of Physics and Chemistry
(appendix D). The paper was prepared by senior physics and

chemistry teachers who teach this subject.

TYPE _OF DATA_ AND SCORING PROCEDURE

In line with the hypothesis on attitudes and their
origins, the type of data collected was nominal except on
career ranking where it was ordinal. The science paper was
acored out of 100, but the ensuing data on science achievement
was treated as ordinal. The pupils who scored between 65 and

100 marks were classified as high achievers. Those who scored
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between 50 and

64 marks were classified as moderate achievers

while those who scored 49 marks and below were in the low

achieverse category.

As stated

above, a five-point Likert tvpe response mode

was used for the attitude guestionnaires. A response to a

4

)
P
[

PO

ot
e

at

ve atatement which indicated the most favourable

tude to science had the highest score and the most

unfavourable attitude received the lowest score as example 1

shows . The scores were reversed for the negative statements

as shown in example 2 below:-

Example 1:

Example 2:

I am much more willing to study science than
any other subject.
Strongly agree 5, agree 4, undecided S5

disagree 2, strongly disagree 1.

I find it difficult to remember what I Hhave
learnt in science.
Strongly agree 1., Bagree 2, undecided s,

-

disagree 4, strongly disagree 5,

When responses are scored in this way they yield an

individual’s attitude score which;;éé in all attitude =scales,

places the individaul on an "agreement continuum" relating to

the attitude in guestion (Kerlinger, 1970, P.484). These
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LLikert or summated rating attitude scores can then be treated

as interval data which can be analysed by t~tests and similar

procedures .

PILOT _STUDY

A pilet study was conducted in erder to test out the
research instruments. Both the pilot study and data
collection were done in the Copperbelt Province. Kitwe Roys®
and Helen Kaunda Secondary Schools were selected for the pilet
study because they were similar to the actual schools in the
study and it was easy to visit them. Questionnaires for
parents and fteachers were also pretested at the same schools.
The pilot study was necessary to identify weak and
inappropriate items. Each item was examined to see whether it
separated people with favourable attitudes from those with
unfavourable attitudes, Any itemsgithat did not discriminate
between the two groups of people were left out. Relow are two
examples of items that were omitted as a result of the pilot
study

- "studying science is very important in today’s world.”

-  "science subjects are more suitable for boys than for

girls."

Items that were weak or ambiguous were also either omitted or

rephrased.
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The science test was also given a trial run. Some parts

of the test that proved to be too difficult were left out and
others were rewritten. Questions such as the following proved

too difficult and hence were left out.

(a) With the aid of a diagram, explain briefly how
vyou would construct -a simple mercury barometer .
Show clearly in your diagram the height vyou

would measure to find the atmospheric pressure:

{b) With the aid of a diagram of an hydraulic braking
system in a car explain the purpose of the return
spring and how the braking force is applied equally

on all the four wheels.

COLLECTION OF DATA

Collection of data inveolved visits to the various schools
in different towns. The first wvisit to each school involved
gathering pupils in one class where they answerecd
questionnaires in about one hour and questionnaires were
collected thereafter. Parents’  questionnaires were
distributed to the pupils to be eoliaoted on the second visit
when pupils were also required to write a test. As it was not
possible to gather teachers in one place (because they were
teaching), they answered the questionnaires in their free

time .,
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The completed guestionnaires collected were 200 for pupils

(100% ), 147 (73% of those sent out) for parents and 51 (85% of
those distributed) for teachers. As  for the test, all the
pupils wrote although some reluctance was shown especially on
the part of some girls. The whele field work took about two

weeks .,
DATA_ ANALYSIS

The main analysis was based on the three main hypotheses.
The first one was to determine whether or not there is a
relationship between gender and the attitudes that Grade
Twelve boys and girls have towards the study of science. So
it stated that there is no difference between boys’ attitudes
and girls’ attitudes towards the study of science. This was

tested by means of a t-test,

The second main hypothesis which had a number of
subhypotheses was to establish whether or not there was any
relationship between selected variables (parents’, teachers’,
peers’ attitudes and career preferences) and gender attitudes
of Grade Twelve boys and girls towards the study of science.
S0 the broad second hypothesis stated that there is no
relationship between each of the selected variables and gender
attitudes of Grade Twelve boys and girls towards the study of

: 2
science. This was tested by means of £ and x tests, except

for one subhypothesis about correlstion between career ryanking

and gender where the Spearman rank order correlation was used.



The third and last hypothesis, which had two

subhypotheses, was firstly to determine whether or not levels
of achievements of boys and girlis differ from each oth
Secondly it was to compare girls? attitudes to their
performance and boys? attitudes to their performance.
Therefore the third hypothesis stated that there is no
relationship between gender attitudes and pupils’ levels of
achievement. The first subhypothesis used the x° test . The
analysis of the second subhypothesis regarding a possible
relationship between gender attitudes and performance was
investigated by means of the Spearman rank order correlation
_test and graphs. Roth the téﬁgv?and graphs compared the
attitudes of girls and their performance on the one hand and

the attitudes of boys and their performance on the other hand.
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CHAPTER 4
RESUL.TS

This chapter outlines and analyses the findings of the
L]

study according to the three main objectives and related

hypotheses .,

PRESENTATION OF RESULTS

In the first section of the chapter the results are
presented, . In the second sect.ion, they are analysed
statistically and interpreted according to the hypotheses.

Thﬁ first main objective was to establish possible gender
attitudes to science using items number 6, 10, 11, 13, 19, 20,
23, 26, 29, 32 in the pupils’ questionnaire (Appendix A). The
overall result shown by figure 1 was that bovys have more
favourable attitudes to science than girls, the mean attitude
score for boys being 3.85 (SD=0.65) while that for girls was
3.45 (SDh=0.64),

Figure 1: ATTITUDRES OF BOYS AND _GIRLS TO SCIENGE

(Most favou- 5

rable) )g\\\\)K
4 //<>K.“ \\\\ * ///)r’!/)(boys
ol o 2 \/\ irls
3 ek x\, \;;///7\\\\5?//,/)k")x .
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- Item No: ' & 10 Ll 1e8 19 20 23 26 29 32

LA

QUESTIONNAIRE ITEMS
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The second main objéctive was to investigate the origins
of pupils’ attitudes, looking at. four wvariables. The
variables of parents and teachers were dealt with using
parents’ and teachers’® aquestionnaires (appendices R and c)
respectively while items 3. 7, 12, 24 in the pupils’
questionnaire were used for the peers’ variable (Appendix A).
The overall result for the above variables was that parents,
teachers and peers all have more favourable attitudes to the
boys’ study of science than to the girls’ study of science.
Table 4 shows the mean scores and standard deviations for the
parents”, teachers’ and peers’ attitudes to the study of

science by girls and boys.

TABRLE 4@ MEAN SCORES AND STANDARD DEVIATIONS FOR THE PARENTS®.

TEACHERS® AND PEERS’ ATTITUDES TO THE _STUDY OF

SCIENCE RY GIRLS AND ROYS.

PARENTS TEACHERS PEERS

ATTITUDE TO THE STUDY 3.63 3.51 3.74

OF SCIENCE BY BROYS ( SD=0 .46 ) {(SD=0.26) (sD 0.70)
ATTITUDE TO THE STUDY 272 3.19 27k

OF SCIENCE RY GIRLS (SD=1.33) {(sD=0.48) (SD=0.87)

Items number 14, 13, 21, 27, 28, 30 in the pupils’
questionnaire were used for the fourth variable of career
preference. The careers were divided into what are generally
referred to as "male" careers such as mining, engineering or
piloting and “female" careers such as nursing, teaching or
secretarial . Table 5 indicates the number of boys and girls

who chose either ’male’® or *female’ careers. The total number
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of bovys and girls who indicated their careers was less than

100 in each case because some did not indicate the careers.
The overall result was that boys prefer to do ‘male’ careers

and girls prefer to do ‘female® careers as Table 5 shows.

Table 5: PUPILS’ CAREER PREFERENCES
"MALE® CAREERS "FEMALE® CAREERS
Rovys Career 91 a
Preferences
Girls Career 18 39
Preferences

The third main  objective was to find outr if a

relationship existed between gender attitudes and achievement
levels in science. The results showed that there is a
relationship. Boys had more favourable attitudes to science

than girls, and performed better than girls, as figure 2

illustrates.
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FIGURE 2: RELATIONSHIP BETWEEN ATTITUDES AND PERFORMANCE
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ANALYSIS OF RESULTS

Table 6 gives a detailed summary of the statistical
results of all the hypotheses examined in the study. These

statistical outcomes are examined in detail on subsequent

8
pages .,
TARLE 6: SUMMARY OF RESULTS

HYPOTHESIS : : STATISTICAL OUTCOME
PUPILS’ ATTITUDES e

4.44, p < 0.01

#

There is no difference between boys’ t
and girls’ attitudes to the study of
science,

PARENTS’ ATTITUDES

i) There is no difference between = 8,27, p ¢ 0.01
parents’ attitudes to the study

of science by bovs and their
attitudes to the study of
science by girls.
ii) There is no difference between Tt = 5.32, p ¢ 0.01
parents’ attitudes to the study of
science by girls and the attitudes
of girls to the study of science.
iii) There is no difference between t =2.75, p ¢ 0.05
parents’ attitudes to the study
of science by boys and the
attitude of boys to the study
of science,

TEACHERS® ATTITUDES

i) There is no difference between te== 4§ .00, p ¢ 0.0%

Sk



teachers’ attitudes to the study
of science by girls and thair
attitudes to the study of science
by boys. i
ii) There is no difference between L= 3,64, p ¢ 008

teachers’ attitudes to the study

of acience by boys and the

attitudes of boys to the study of

sclience,
iii) There is no difference between L= 2.60p ¢ 0.05

teachers’® attitudes to the study

of science by girls and the girls’

attitudes to the study of science.

PEERS’ ATTITUDES

i) There is no difference between t = 312.87;, p 4. 0.0%

peers’ attitudes to the study of
science by boys and théfﬁéﬁfﬁfﬁﬁﬂes
to the study of science bf éi?fg;

ii) There is no difference between
peers’ attitudes to the study t=1.14, p Y 0.08
of science by boys and boya®
attitudes to the study of acience.

iii) There is no difference between t =7.40, p ( 0.01
peera’ attitudes to the study of
science by girls and girls’
attitudes to the study of science.

CAREER PREFERENCE

2
i) Career preference is independent. X = 72.34.,p ¢ 0.001

of gender



2
ii) Girls’® attitudes to the study of X = 1.68, p » 0.05

science are independent of their
career preferences.

=
Boys’ attitudes to the study of X = 0.13, p » 0.05

[
Jeets
[
N

science are independent of their
career preferences.

iv) There is no correlation rho = 0.1, n = 10
between career liking and gender

PUPILS. LEVELS OF ACHIEVEMENT

i) Pupils’ achievement in science X = 47.92, p < 0.001
is independent of their gender

There is no relationship between rho = 0.94, n = &

PN
-
Nt

gender attitudes to science and

achievement in science.

MAIN HYPOTHESIS ONE
On the first objective of establishing possible gender
attitudes to science, the hypothesis was that there is no
difference between boys’ attitudes and girls’ attitudes
towards the study of science, or attitudes are independent of
gender . The mean attitude score for boys was 3.85 (SD = 0.65)

and for girls it was 3.45 (SD = 064). The statistical outcome

was t 4.44, p ¢ 0.01. Hence the hypothesis of no difference
between the means was rejected. In other words, boys show a

more favourable attitude to science (mean score 3.85) than

Jto

girls (mean score 3.45). This finding appears clearly in
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figure 1 (page 30 above) which shows that girls’ attitudes are
less favourable than those of bovys on every attitude item.

MAIN HYPOTHESIS TWO
This hypothesis encompasses several asubhypotheses

regarding the genesis of pupils’ attitudes.

VARIABLE 1: PARENTS

Sybhypothesis I:

This part of the study investigated whether or not there

was any relationship between parents’ attitudes and their

childrens’ attitudes. The first subhypothesis states that

there is no difference between parents’® attitudes towards the
atudy of science by boys and by girls. The mean score for
parents’ attitudes towards the study of science by bovs was

3.63 (8D = 0.46) while for parents’ attitudes towards the

i

study of science by girls it was 2.72 (sD 1.33). There is a
significant difference between these means, t = 8.27., p <«
0.01. Hence the null hypothesis was rejected. Parents’
attitudes to the study of science by bovs are significantly

more favourable than their attitudes to the atudy of science

by girls.

Subhypothesis I1:

The second element of the hypothesis was that there is no
difference between girls’ attitudes to the study of science
and parents’ attitudes to the study of acience by girls. The

mean score for the attitudes of girls towards the study of
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sclence was  3.45 (8D = 0.64) while for parents’ attitudes it
was 2.72 (5D = 1.,33), In this case the t value is 5.32. p <

0.01. Heve also  the null  hypothesis was  rejected, The

attitudes of parents to the study of science by girls is
significantly less favourable than the -attitudes of girls
themselves

Subhyporhesis TIT:

The third and last component of the hvpothesis ahout
parents  was  that there is no difference between parents’
attitudes to the study of science by bovs and move’ attitudes

towardas the study of  ascience., The mean score for parents’
attitude towavds  the study of science by bovs was 3.63 (S =
0.46) while the mean score for hove® attitudes ta the study of
acience was 3.85 (SD = 0. 65, In this case the calculated t
value was  2.75, . ( 0.05. Agaln the null hypothesis was
vedectad. Rove®  arttitudes to the study of science are more
favaurasblie than parents’ attitudes to the atudy  of science by

hove . but the difference between the boys’  and parents’

artitudes is not as marked as in the case of girls.

VARTARLE 21 TEACHERS

4% regards this variable. the purpose was to find out if
teachers’ attitudes ta the study of science by pupils differ
Accovding to the pupils’ gender and if there are pomaibilities

of a2 link between teachers’ attitudes and pupils’ attitudes to

the study of science.
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Subhypothesis I:

This subhypothesis stated that there is no difference
between teachers’ attitudes to the study of science by girls
and by boys. From the total scores of every teacher, the
calculated mean score for teachers’ attitudes to the study of
science by girls and by boys were 3.19 (8D = 0.48) and 3.51
(SD = 0.26) respectively, t = 4,00, p < 0.01. Thus the null
hypothesis was rejected. In other words, teachers’® attitudes
to the study of s=science by bovys are significantly more

favourable than they are to the study of science by girls.

Subhypothesis 11
The second subhypothesis about teachers’ attitudes stated

that there is ne difference between teachers’ attitudes to the

@

tudy of science by boys and boys’® attitudes to the study of
science. The mean score for teachers’ attitude to the study
of science by boys was 3.51 (8D = 0.26) while the mean score
for boys’ attitudes to the study of science was 3.85 (SD =
0.65)s .t 3. .3.64,.p.£.0:.01. The null hypothesis was rejected.
In other wWords boys’ attitudes to the study of science are
more positive than appear in teachers’ attitudes to the study

of science by bhovs.

subhypothesis II11

A similar hypothesis about girls was also tested. The
mean score for teachers’® attitudes to the study of science by
girls was 3.19 (SD = 0.48) while for girls’ attitudes to the

astudy of science it was 3.45 (SD = 0.64). The t value was
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2080 ,°p . 020505 Hence the null hypothesis of no difference

between teachers’ attitudes to the study of science by girls
and girls’ attitudes to the study Qf science was rejected,.
This means girls have a more positive attitudes to the study
of science than appear in teachers’ attitude to the study of

acience by girls.
VARIABLE 3: PEERS (bovs and girls)

Regarding this variable, the objective was to find out if
peers’ attitudes to the pupils® gﬁudy of science depend on
whether the pupils are boys,}éf"gi?ls. In other words dao
peers’ attitudes to the pupils’ sﬁudy of science depend on
pupils’ gender? The second purpéés was to investigate if
there are possibilities of a‘liﬁkﬁﬁégﬁeen peers’ attitudes and

pupils’ attitudes to the study of science.

Subhypothesis I

The first subhypothesis on beérs étated that there is
no difference between peers’ attitudes to the study of science
by boys and to the study of science by girls. In this case
the mean score for peers’ attitudes to the study of science b;f"
boys was 3.74 (SD = 0.70) and the mean score for peeré;ff'
attitudes to the study of science by girls was 2.71 (8D =
0.87), t =12.87, p ¢ 0.01. The null hypothesis was rejected.
Peers’ attitudes to the study of science by boys are:

significantly more favourable than they are for girls.

5o
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Subhvypothesis 11

The second subhypothesis was that there is no difference
hetween peers’ attitudes to the study of science by boys and
V&
hoys?’ attitudes to the study of science. The mean scores

compared were 3.85 (8D = 0.65) for bovs’® attitudes to th

]

study of science and 3.74 (SD % 0.70) for peers’ attitudes to
the study of science by boys, t = 1.14, g > 0.05. In this
case the null hypothesis was ot réjected. There is no
evidence to suggest that the attitudes of the Grade Twelve
boys and the attitudes of their peers to the study of science

by bovs are different.

Subhypothesis II1I1

A similar hypothesis about girls was also tested. Unlike
in case of the bovys the difference hetween the mean scores was
large ., The mean score for girls’ attitude te the study of
science was 3.45 (8D = 0.,.64) while 2,?1 (sD = 0.87) was the

mean score for the peers’ afttitudes to the study of science by

i

girls, t 7.40, p < 0.01. The null hypothesis is rejected:
girls themselves have an attitude towards the study of science
that is significantly more faveurable than the attitude their

peers have for them.

VARIARLE 4: CAREER PREFERENCE

On this variable. the objectives were to investigate
firatly if career preferences of hoys and girls are different

from each other and secondly if there is a relationship
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hetween career preferences and pupils?’ attitudes to the study

of science.

Subhvypaothesis T

The first hypothesis about career preferences stratad
that careers preferred by girls are the same as fhose

preferred by boys or career preference is independent of gend
To analyse this hypothesis the X Ltest was emploved using the
figures in tahle 5 (page 32 above). The calculated X value
was 72.34, P (¢ 0.001. Therefore the null hypothesis that

re jectead.

career preference is independent of gender was

Career preferenca appears to be strongly gender influenced.
Boys overwhelmingly prefer what are considered to be ’male’
careers, while girls show a strong preference for what are

termed *female’ careers.

Subhypothesis IT

ot

This subhypothesis stated that girls’ attitudes to the
study of science are independent of their career preferences.
Using the figures in table 7 a fzof 1.68 was obtained, = I
0.05. Hence the null hypothesis was not rejected. There is
no  evidence to show that girls’ attitudes to the study of
science depend on career preferences. Girls?® attitudes to the

study of science do not appear to he affected by their career

preferences.
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TARLE 7:  GIRLS’ CAREER PREFERENCES AND ATTITUDES

ATTITUDE TO PREFERRED CARFERS
SCTENCE "MALE" CAREERS "FEMALE"Y CARFERS

FAVOURARLE 15 26

UNFAVOURARLE 2 10

The third subhypothesis on career preferences stated that
bovs’ attitudes to the study of science are independent of the
hove ' career preferences. Like in the case of girls the
results for boys shown in table 8 were not sionificant. X =
0.13. o > 0,05, The null hypothesis was not reljected,

implving that the hoys® attirudes to the study of science are

indaepandent. of their careser preferences,

TarlE & RBOYS® CARFER PREFERENCES AND ATTITUDES

PREFERRED CAREERS

ATTITUDES TO "MALE" CAREERS  "FEMALE" CAREERS
SCIENCE

FAVOURGRLE 75 3
UNFAVOURARILE 16 L

Subhypothesis 1V

The fourth and last hypothesis on the career preference
variable was  on career liking and it stated that there is no
coarvelation between career liking and  gender ., The data in

table 9 were used to calculate a Spearman  Rank Oy dey

Corvelation. The calculated value was vho = 0.1 which
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indicates that there is wvery little correlation bhetween

pupils’® career liking and their gender.

TARLE 9: PUPRPILS CAREER RANKING

CAREERS GIRLS® RANK ORDER BOYS® RANK ORDER

Engineer 5 1
Doct.or 3 2
Accountant 2 3
Pilot 8 Soi- ; 4
Mechanic & g
Teacher 9 : : 7
Secretary 7 "[1  — 9
Airhostess 4 :f??ffﬂf g
Nurse 1 10

MAIN HYPOTHESIS THREE

On the third objective of investigating whether a
relationship existed between pupils’ attitudes and achievement
in science, the main hypothesis was that there is ne
relationship between differential gender attitudes and pupils?®

levels of achievement .

L



Subhypothesis I

The first subhypothesis was concerned with finding out
whether bhovs’ achievement differs from girls’® achievement in
science ., Hence the hypothesis stated that achievement in

science is independent of pupils’® gender.

TARLE 10: ACHIEVEMENT IN SCIENCE IN RELATION TO GENDER

PUPILS ACHIEVEMENT IN SCIENCE

GI54DER LOW  MODERATE HIGH
ACHIEVERS ACHIEVERS ACHIEVERS

MALFE 42 1 e 29

FEMALE 88 ... 9 3

Using the results of the sciéﬁéé’ékaminatioﬂ administered
as part of the study, pupiié>'Qare ciassified into low
achievers, (0-49 marks). moderate achievers (50-64 marks),
High achievers
(65-100 marks), as stated already in the last chapter. The
’Qutcomes, shown in table 10, were use&ed%'gfxz~test. The
sl il gt sl hiohly sionificant p ¢ ©0.001.
The null hypbthesis was rejected: there is a highly
significant difference between boys’® and girls’ achievement in
acience. Roys performed better théh éirlé, Figure 3 also
depicts the same finding. £ indicataé ﬁhe numbers of female

and male pupils in the classified categories of performance in

science .
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Figure 3: PUPILS’ PERFORMANGE IN_SCIENCE. ACCORDING TO_GENDER

100

90

80

70

60

) — —

88% 42% 9% 29% 3% 29%

females males females males females males
LLOW ACHIEVERS MODERATE ACHIEVERS HIGH ACHIEVERS

(0-49 marks) (50-64 marks) (65-100 marks)

The percentage (88%) of females in the low achievers is more
than twice the percentage (42%) of males while the percentage
of females in the high achievers is only 3% compared to 29% of
males. Even in the moderate achievers category, the females

are fewer than males.

One aspect. which became apparent, though it was not part.
of the objectives was that pupils in co-educational schools

performed betfer than those in single sex schools. The
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hboys only school is below the average for boys in co-

educational schools. Similarly, the average mark for girls in
a girls only school is below the averages for girls in co-
aducational schools. This finding is similar to Harveys’
{1985) finding that girls and bovs in mixed-sex groups had
aslightly more positive attitudes to practical science than

those in single-sex groups.

TARLE 11: AVERAGE SCIENCE ACHIEVEMENT RY GENDER _AND TYPE OF

SCHQOL,
TYPE OF SCHOOLS  . ,a- AVERAGE PERFORMANCE
Mufulivra co~educational 62 .20
School
B0OYS
Chingola Co-educational 60,72
School
Mukuba Single~-Sex School 54,11
Mufulira Co-educational 42 .43
school
GIRLS Chingola Co~educational 44 .52
School
Luanshva Single-Sex School 26 .11%
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Subhypaothesis IT

For the second hypcﬁhesi$; which stated that there is no
relationship between gender attitudes and pupils’® levels of
achievement., the astudy compared both girls’ ancd bovs’
attitudes with their performance in science. The data in table

12 was used to calculate a Spearman Rank Order Correlation.

TARLE 12: A COMPARISON RETWEEN GENDER ATTITUDES TO THE STUDY

QF _SCIENCES AND ACHIEVEMENT IN SCIENCE

Rank-Order
RESPONDENTS Science Attitude to the
Achievement Study of Science
Boys of Mufulira Sec. Sch. 1 1
Boys of Chingola Sec. Sch. s 2
Roys of Mukuba Sec. School 3 3
Girls of Chingola Sec. Sch. 4 4
Girls of Mufulira Sec. Sch. 5 )
Girls of Luanshya Sec. Sch. & 5

The calculated value was rho = 0.94 which indicates
that there is a very significant reiatiqﬁéhip between attitude
and performance. This implies thaﬁ"the'mare favourable the
attitudes the better the performance and the less favourable
the attitudes the poorer the performance. These findings
also appear clearly in figure 2 (page 33 above). According to
figure 2, the general trend shown for both boys and girls is

that the more favourable the attitude the better the
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performance and the less favourable the attitude the poorer
the performance (except for Luanshya girls that are the least

in performance but come second last in att

et

tude). Similarly,
figure 2 also shows that the girls’® attitudes are less
favourable than the boys’ attitudes and the girls’® performance

is poorer than that of the bovys,
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CHAPTER 5

DISCUSSION AND RECOMMENDATIONS

This chapter discusses and summarises the findings of the
study. It also gives recommendations on the problem. It
should be noted at the outset that all of the null hypotheses
except. two have been rejected. In other words the study
confirms most of the hypotheses and questions raised in the

introduction.

PUPILS® ATTITUDRES TO THE STUDY OF SCIENCE

The difference between the MEAN attitude score for boys
(M=3.85, 8D = 0.05) and girls (M=3.45, SD = 0.64) was found to
be statistically significant and the null hypothesis of no
difference between boys’® attitudes and girls’ attitudes to
science was hence rejected. This ,maéns_that boys have more
favourable attitudes fo science than girls. Figure 1 shows
that on every item, girls’® attitudes are less favourable than
those of boys. Items 29, 26 and 20,35$N4 remar kable
differences between girls’ and bovys’ ,attit@das to science. On
item number 29, while only 55% of girls disagreed with the
statement that science is difficult for them, 82% of boys did
80 . This implies that more than three gquarters of boys as
compared to only slightly more than half of the girls think
that science is not difficult for them. Similarly 64% of the

girls agreed with item number 20 which states that "sub jects



clience

A

such as English and Geography are easier for me than

is" and only 32% disagreed. On the contrary, only 38% of boys
agreed and 56% disagreed. This shows that more girls than
boya think they would do better in arts subjects than in
science. On  item number 26, 48% of girls as compared to 33%
of boys agreed to the statement "I approach science with a
feeling of hesitation, resulting from a fear of not being able

to do well."

In the light of the above results, it is legitimate to
infer that there is a significant difference between bovys® and

girls’ attitudes to the study of science. with bovs having

Q.

more positive attitudes than girls. This finding is in accor
with such western studies as those by Harvey (1985), Warburton
and Jenkins (1983) and Hamilton (1982) who also found that. on
average, boys had a more favourable éttitude to science than

girls.

In the African and Zambian context, as mentioned earlier,
there are some studies that have reported similar findings.
In  Rotswana and Swaziland, Clegy and Duncan (1985) and Wheldon
and  Smith (1987) found that girls had more favourable
attitudes towards art subjects than towards sciences. A
similar picture is reflected in Malawi and 7ambia. The
Zambian girls who were studied by sShifferraw (1982) showed
more interest in Homecraft than in science which they thought

was more useful to boys than to them.
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THE _GENESIS OF PUPILS’ ATTITUDES

{a) The Role of Parents in _ the Formation of Attitudes to the

Study of Science

The hypothesis which stated that parents have the same
attitudes to the study of science by baoys and by girls was
rejected., The results showed that parents had remarkably more
favourable attitudes to the study of science by boys (mean
score 3.63 8D = 0.46) than they had to the study of science by
girls (mean score 2.72 SD = 1.33). This could imply that
parents would like to see more boys than girls get scientific

knowlecdge and be in the scienc fields. This finding

S

reinforces and to some extent lies at the root of the
genaerally held belief that science is a man’s field which is
too difficult for a girl. Studies by Shifferraw (1982), Datta
(1984 ), Kaminski (1985) and Munachonga (1985) have documented

this belief.

The hypothesis of no difference bgtwaen boys?® attitudes
{mean score 3.85 SD = 0.65) and parents’ attitudes to the
study of science by boys (mean score 2,63 SD = 0.46) and that
of no difference between girls’ attitudesltmean score 3.45 SD=

he study of science by girls

ot

0.64) and parents?® attitudes to

Jected. In both cases

D

(mean score 2.72 8D = 1.33) were both r
the parents’ average attitude 3éores were lower than those of
boys and girls. This implies that both boys and girls have a
more favourable attitude to science than parents have for

them. However , the difference between parents’ attitudes to
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the study of sacience by girls and the girls’ attitudes to

science (0.73) is considerably greater than the difference
between parents’ attitudes to the study of science by hovs and

boys’ attitudes to the study of science (0.25).

If parents have attitudes that are almost negative to the
study of science by girls, it is not surprising that girls
develop less favourable attitudes to =science than bovs. The
first and most influential individuals in a child’s life are
the parents. It is through parents that much of the culture
of society is passed on to the next generation. This eculture
includes attitudes, values, beliefs, feelings and behaviour.
According to Michel (1986 ), children come to identify
themselves as boys and girls and as different from each other
in the home, where they first experience gender sterectypes
From the time they are born children are treated differently
according to their gender. “In many ecountries the birth of A
haby boy is celebrated but that of a girl is greeted with
silence" (Michel, 1986 p.18). In most western countries and
in some developing countries parents buy girls tovys such as
dolls, miniature spoons, pots, plates, or sewing machines that
relate to home-keeping while they buy boys mechanical toys and

games or construction sets that develop different skills.

In many homes, the father is seen as exaercising more
power than the mother and the sexist division of labour in the
home is significant in the children’s perception of their

gender roles. Parents also make statements that seem to be

23



simple and innocent but which, because of their gender

stereotyping, have a great impact on the children’s
personalities. For instance, parents tell their sons not to
cry as much as girls, not to fear things the way girls do. not
to perform as poorly as girls or not to do what are labelled
as girls’ subjects. On the other hand, girls are told to be
humble, not to behave aggressively like boys, not to involve
themselves in heavy physical work, or not to do hard subjects

that are ?fit’ for boys.

As children learn, imitate and internalise these ideas,
behaviour patterns, wvalues, and attitudes of the adult world
around them, they come to accept and believe that males are
superior and females are inferior in almost every aspect of
life. Therefore boys tend to have a more positive self-image
which, among other things, leads to more positive attitudes ta
science. On the contrary, girls develop a negative self-image
that leads to less positive or almost negative attitudes to
science, These appear in the pfeseat atudy where most of the
girls agreed to such stereotyped statements as: "science is
difficult for girls," "I approach science with a feeling of
hesitation, resulting from a fear of not being able to do
well." or "I find it difficult to remember what I have learnt
in science." Therefore, differential attitudes of boys and
girls are due in large part to the differential expectations

of parents as shown by the parents’® responses.



{b) Ihe Role of Teachers in._ the Formation of Attitudes

to the study of Science

The hypothesis of no difference between teachers’
attitudes ta the study of science by girls and boys was
rejected. Teachers®’ attitudes to the study of science by bova
were significantly more favourable (mean score 3.51, SD =
0.26) than their attitudes to such study by girls (mean score
3.19, 8D = 0.48). Less favourabhle attitudes of teachers to
the study of science by girls are illustrated in a few
examples. All but nine teachers (17.6%) disagreed with the
statement that teaching girls is easier than teaching boys.
Thirty one teachers (60%) agreed that they would encourage
boys more than girls to be engineers and thirty three teachers
(64.7%) concurred that boys seem to be more hardworking than

girls in science.

Studies in Zambia and elsewhere support this finding.
Dale (1974) and Johnstone (1974) found that science teachers’
attitudes have an influence on pupils and that girls sre more—
influenced by teachers than bovs. Shifferraw’s study (1982)
also shows fthat teachers have a negative attitude to the
girls’ study of science for they emphasise the weakness of
girls in science. SimilarlygA Serpell (1987) found that
teachers emphasised literacy and local economy skills as
educational goals for boys while they emphasised domestic

skills for girls.
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This attitude of science teachers towards girls is the

product.  of society. As the school and teachers form an
integral part of society, they exhibit the sexist attitudes

towards girls and women that prevail in the wider society.

lLike parents, teachers instil in children social values,
hbehaviour, feelings. heliefs and attitudes. Their

aexpectations for girls, as the present and other studies have
shown, are that girls will be weak in subjects such as
science ., In the present study several teachers indicated
that:

(a) they would encourage boys more than girls to do

engineering:
(b)) teaching bovs is e&éiér'than teaching girls:
(¢) bhoys seem to be more hardworking in science than

girls.,

Despite the constitutional position that there should be no
diserimination in access to educational opportunities on the
grounds of gender, some teachers discourage girls from doing
the "hard" sciences such as physics, chemistry and physical
science, Teachers are sometimes heard giving girls such
'advice” as  "you will not manage in physics" or bhiology is=s
hetter for vyvou." These negative attitudes of teachers,
innocent as they may look, create in girls a sense of no self-
confidence and a negative or »a less positive attitude to

science .,
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The hypotheses of no difference between boys’ attitudes

to the study science (mean score 3.85, SD = 0.65) and
teachers’ attitudes to the study of science by boys (mean
score 3.51, SD = 0. 26) and that of no difference between
girls’ sattitudes to study of science {(mean score (3.45
SD=0.64) and teachers’ attitudes to the study of science by
girls (mean score 3.19 SD = 0.48) were also rejected. As In
the case of parents, both boys Vand girls have a more
favourable attitude to science Athan teachers have for them.
However ., the apparent difference between teachers and parents
is that teachers’ attitudes to the study of science by girlﬁ
(mean score 3.19) are not as unfavourable as those held by
parents (mean score 2.72). Also the difference between
teachers’ attitudes to the study of science by girls { mean
score 3.51) and to the study of science by girls (mean score

3.19) is not as wide as was the case with parents.

(c) The Role of Peers (Rovs and Girls) in_ the Formation of

attitudes to Science

The hypothesis of no difference between peers’ {(boys and
girls) attitudes to the study of science by boys and girls was

rejacted. The attitudes of peers to the study of science hy

boys (mean score 3.74, SD %;;95?9) were significantly more
favourable than their attitudéé io its study by girls (mean
score 2.71, SD = 0.87). This indicates that peers, just like
parents and teachers, have a less favourable attitude to the
study of science by girls. The implication is that they would

rather see more boys than girls in science and technological



areas. The peers’ attitudes (mean score 2.71) are almost the

same as parents’ attitudes (mean score 2.72) and much lower
than the teachers’ attitudes (mean score 3.19) to the study of

science by girls,

Unlike other hypotheses, the hypothesis of no difference
between peers’ attitude to boys® study of science and boys?
own attitudes to the study of science was not rejected. The
results showed that there is no evidence to suggest that the
attitudes of the Grade Twelve boys (mean score 3.85) and the
peers’ attitude to the bays?® stu@y of science (mean score
3.74) are different. Both boys aﬁd their peers seem to share

the same fairly favourable attitudes.

The rejection of the third hypothesis of no difference
between girls’® attitudes to the studquf science {mean score
3.45, SD = 0.64) and peers’ atti§9q§s ‘td the study of science
by girls (mean score 2.71, SD = 5.8?} implies that peers have

1

&

ss favourable attitudes to the study of science by girls
than girls have towards science. While the peers have a fairly
favourable attitude to the study of science by boys (mean
score 3.74) they have a far less favourable attitude to the

girls’ study of science (mean score 2.71).
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Thus, both female and male peers, like anvone else in
society, encourage sexist stereotypes (Michel 1986). The
peers’ feelings. behaviour, beliefs, wvalues and attitudes are
made and shaped by the socialisation that portravs females as
inferiors and males as superiors. In the present study. peers
have demonstrated how they have internalised this social
outlook. For instance, it was found that:

{a) peers would discourag&',girl$: more than boys from

studving scienc

D

(b)) male peers do not feel good if a girl outperforms

them in science:

x

(e¢) most peers feel engineering is a man’s job
(d) most peers feel that bhoys are more hardworking in:

science than girls.

These findings show that the socialisation peers have
undergone has taught them that girls are not as ’fit’ or as
capable as boys in the hard sciences and hence they have a
negative attitude to the girls? study of science. Such peers’
attitude to some extent contribute to the less favourable

attitudes girls have towards the study of science.

(¢) The Role of Career ;gggféfanﬁes in__the Formation

Attitudes to Science

One clear finding of the study is that career preferences

are not independent of gender. In other words most Grade 12



boys (91 out of 100) in the study chose the careers generally
referred to as ’male’ céreers such as engineering, mechanics
or mining. On the other hand, of the 57 girls who indicated
their career preferences, 39 chose the so-called ‘female’
careers such as nursing, teaching or secretarial. This
implies that boys would prefer to take up ’male’ careers and
girls would prefer to take up ’female’ careers. Hence career

preferences appear to be strongly related to gender.

The hypothesis that girls’® attitudes to science are
independent of their career preferences was not rejected.

Table 7 gave a X2 value of 1.68, P 2> 0.05. This implies that
girls’ attitudes to the studytof;;scienée appear not to be
influenced by career preferences. ‘

Like in the case of girls, the hypothesis which astated
that boys’ attitudes to the study of acience are independent.
of the boys’career preferences was;ﬁat féjected. Table 8 gave
A X2 value of 0.13, p < 0.05.  This’implies that the hoys?
attitudes to the study of sciencéware independent of their
career preferences., This means ﬁheir attitudes to the study
of science also appear not to be influenced by career
preferences On  the hypothesis of no correlation between
career liking and gender, using table 9, the results show
that there is an almost negligiblercorrelation (rho = 0.1, n =
10). According to the same table, the boys seem toa like the
'male’ careers more than the ’female® because they gave high

ranks to the ‘male’ careers and low ranks to the *female®’

CAY eers, Apparently the girls alse seem to like the male



careers, For instance "being an accountant ranked 2nd in
their order of preference, being a doctor 3rd, a lawver 4th,
an engineer 5th and a mechanic 6th." Contrary to the general
expectation, they ranked teacher and secretary, which are
considered ’female’ careers, very low among their career

preferences, in 9th and 7th places respectively.

In the light of these findiﬂgs’ one could say that boys
like male careers and that tho#é' are the careers they would
like to do in future. Oone Couid also assume that career
preferences would contribute te their favourable attitude to
science which is a prerequisite for such careers, Girls on
the other hand indicated that whiie they have a liking for
‘male’ careers just as boys do, they intend to follow 'female’
careers., This gives reason for believing that girls have
realised the importance of the scientific fields but they are
still not confident enough to enter them.

Career differentiation according to gender is a well
documented topic. It is a worldwide phenomenon that there is
a great. disparity in participation between men and women in
science and technological studies and careers, with women
being under- represented. Studies by Rardouille (1982),
Achola  (1983), Tembo (1983);ffkéﬁinéki (1985), Munachonga
91985 ), Michel (1986) all ackndﬁi&dée this state of affairs.
Reference to tables 1 and 2 (pages 2 and 3 above) also
confirms this fact. "The sexist images and stereoctypes have
the formidable power of making girfs censor their ambitions
and potential and curb their professional goals in

order to fit into conventional stereotyped profeasions
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assigning women to subordinate positions and low salaries"
(Michel 1986 p.19). Sociqty has soclalised women into
believing that the careers suitable for them sare ‘’female’
careers such as secretarial, teaching or nursing, while men
see  themselves as suitable for ’male’ careers such A
engineering, mining or mechanics. The present study confirms
that the Zambian situation is no different from that in other

countries.,

In Zambia as elsewhere females are grossly under-
represented in both studies and employment that involve the
‘“hard" sciences and technology. For instance, since the
University of Zambia opened the School of Mines has never
enrolled a female student because legislation prohibits women
from working underground. Also up to 1991, School of
Engineering had enrolled ornly four female students (University
of Zambia Enrollment Data). Similarly, since 1967, when it
started operating, up to 1987, Zambia Airways has had only one
Zambian female pilot (Lungu 198994¢

{d) Pupils® aAttitude in Relation to their Achievement. in

The hypothesis which stated that achievement in science
is independent of Pupils” gender was rejected. Roys?
performance was significantly better than the performance of
girls, Only 12 of the 100 girls got 50 marks and above as
compared to 58 bhoys. Some girls who were in the low achievers
category got as few marks as 12. This state of affairs leaves

much to be desired.



In testing for the existence of a relationship between

gender attitudes and achievement in acience a highly
significant Spearman Rank Order Correlation of rho = 0.94 (n =
6) was obtained. This indicates a8 very significant
relationship between attitude and performance, The size of
the correlation and figure 2 (page 33 above) show that the
more favourable the attitudes the better the performance and
the less favourable the attitudes the poorer the performance .
Thus it was that boys, who had more favourable attitudes to

science than girls, performed bhetter than girls.

These findings are in acccrd’~with those from other
studies in Zambia and elsewhere. In the Zambian situation,
Shifferraw (1982), and more especially Kelly (1991),
demonstyated that girls performed more poorly than boys in all
Grade Seven and in most Grade Twelve subjects, especially
acience, In the western world, the relationship between
attitude and achievement has been demonstrated by Mever and
Penfold (1961), Cronbach (1977), Hamilton (1982), Warburton
and Jenkins (1983). In his study Hamilton found that gender
differences in attitudes are closely associated with
performance in science. He found that at Form Five level
girls had less favourable attitudes, and entered for and
passed significantly fewer science subjects than boys ., Like
Harvey and Edwards (1980) before him, Hamilton also found that
women seem  to have more positive attitudes and to perform

better in biological than in physical sciences.
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RECOMMENDATIONS

Some recommendations can be made on the basis of the
results obtained. < Since according to the findings the
stereotyped attitudes to girls exhibited by the socialising
agents such as parents, teachers and peers are likely to play
an important rvole in the way girls form their attitudes then

rhe solutions should begin within these socialising agents.

Since parents are the first people children make contact
with, one of the keys to the problems therefore is proper
education that can penetrate hdﬁéskéﬁﬁ'influenoe parents. The
Ministry of Education, either on its own or in conjunction

with such institution as churches, christian organisations

]

and the mass media, can educate parents on  the importance of
girls being treated equally with boys. For instance, parents
can  be encouraged to buy mechanical toys and games not only
for boys but also for girls. ”?The government through the
Ministry of Education should make parents see the need to stop
using stereotyping statements that discredit girls and women
and to lessen the sexist division of labour that puts girls

and boys in different camps.

Through similar programmes, the Ministry of Education
could hold seminars and workshops to make teachers aware of
the importance of girls’ and women’s participation in science
and technology. Teachers could be encouraged to motivate

girls and convince them that they can study science as well as



hoys can. It is important also that the career teachers hold

talks with girls as early as possible to encourage them to
have confidence to take up careers that involve science and

technology. The Ministry of Education should also practically
metal work and homecraft are not offered according to gender.

‘Apart from educating the public about the importance of
girls’ and womens’ participation in science, the Ministry of
Education has another great battle, to make sure girls and
women themselves have a pos&tive self-image. Females should
be made to understand that a bositive self-image is one of the
keys to good performance, be it in science or other areas
{Hamilton 19822. They should be convinced that they are as
capable as men. This can be done through public or school
meetings, plays, educational tours of industries with women

ians., It is also

okl
O

who are engineers, mechanics and techn
important that women are allowed to take up any career they
want . Repealing such ‘“protective" laws as the Employment of
Women, Young Persons and Children Act that prevent women from
wor king in areas such as mining, certain manufacturing
industries, telephone and telegraphi; installations would open

%

up new careers for women.
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CONCLUSTION

In view of the present study one would conclude that
girls and women in Zambia have not  vet aenjoyed full
participation in science and technology due to the negative

cAattitudes inculcated in them by society .

It. is probably not an exaggeration to say the development.
of people at family, societal and national level depends more
heavily on the education of women than on that of men (Datta
1979, ABEL - 1980, Summers 1992). This is because the present
and th;hfuture generations are likely to benefit mére through
mothers than fathers. In addition, if women are neglected in
science then there would be no harmony in families and the
nation as a whole. Furthermore, it has been asserted that
children’s interest in science has to be aroused as early as
possible for them to benefit moré (Har&éy Cand Edwards 1980),

Hence it is wise that women who look after children in homes

F

and are the majority of teachers in nursery schools be more

-ty

involved in science than they are now}A In view of the abhove
reasons, it would not be too great an. averstatement to say
that to a large degree, development is almost synonymous with
the development ﬁof womén aﬂd hence there is need for greater

participation of women in science areas .,
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APPENDIX

A

QUESTIONNAIRE FOR PUPILS

GRADE: MA

L

ALE
PLEASE ANSWEKR THE QUEST
STATEMENT CAREFULLY AN
DESCRIRES YQUR OWN FEEL
INSIDE THE ROXES).

OFr FEMALE

THEN
G ABOUT

20

ONS HONESTLY AND FRANKLY.
TICK
EACH STATEMENT.

TEE

SCHOOL:

READ EACH
THAT BEST
{PLEASE TICK

1. A sound religious faith is the bhest thing in 1ife.
Strongly Agree {Agree [Undecided {Disagree {Strongly Disagree
2. The rraining for doctors involves too much reading.
]
Strongly Agree [Agree {Undecided {Disagree {Strongly Disagree!
3, Some friends do not like me studving science,
Strongliy Agree|{ Agree |Undecided {Disagree |Strongly Disagree
4, The practice of bhirth control is equivalent to murder.
4 T T Y
i?trongly Agree gAgree EUndecided Disagree {Strongly Disagree
i
5. Physical Education makes peopie thinx better.
i T
{Strongly Agree {Agrpe Undecided [Disagree |Strongly Disagree
6. I am much more willing to study science than anvy other
subiject,
3
Strongly Agree gAgree Undecided |Disagree |Strongly Disagree

7. My male friends do not feel good if a girl performs hetter
than them in science.

Strongly Agree [Agree {Undecided Disagree {Strongly Disagree

g, My friends would be happy if they were in the Schooi of

Enginnering at UNZA

Strongly Agree }Agree

Undecided

T 1
Disagree }Strongly Disagree]
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9,

Every.criminal should be executed.

Strongly Agree |[Agree Undecided |Disagree Strongly Disagree

{1 45

I would rather participate in a debate than in a science

quizz competition.

Strongly Agree

b ¥

I find it difficult to remember what I have learnt in

science,

Strongly Agree [Agree Undecided [Disagree Strongly Disagree

3 54

Most of my friends feel Engineering is a man's job.

Strongly Agree |Agree EUndecided Disagree |[Strongly Disagree

13,

A country can develop even without science.

Strongly Agree |[Agree Undecided [Disagree Strongly Disagree

14,

Being a miner is suitable for people of my sex.

Strongly Agree Agree |Undecided Disagree Strongly Disagree

o

The learning of mathematics before going to school is

not necessary.

Strongly Agree |Agree Undecided |Disagree Strongly Disagree

16.

My friends find other subjects easier than science,

Strongly Agree |Agree Undecided |Disagree Strongly Disagree

3 F

Most of my friends would be happy to marry a science

graduate,

Strongly Agree [Agree Undecided |[Disagree Strongly Disagree

18,

Being a pilot would be easy for me.

Strongly Agree Agree |Undecided Disagree Strongly Disagree

19,

I could do very well without science.

Strongly Agree Agree |Undecided Disagree Strongly Disagree

Agree |Undecided Disagree |Strongly Disagree




20.

Subjects such as English and G

me than science is.

eography are easier for

Strongly Agree

Agree

Undecided

Disagree

21. I would rather be a nurse than a Mechanic.

Strongly Agree |Agree |[Undecided Disagree |Strongly Disagree
22. Physical Education makes people think better?

Strongly Agree |Agree |Undecided Disagree |Strongly Disagree

23.

I doubt if ideas and concepts I have 1
will really help me in my

earnt in science
future career.

Strongly Agree

Agree

Undecided

Disagree

24,

My friends feel bo

science than giris

ys seem to be more hardworking in

.

Strongly Agree

Agree

Undecided

Disagree

25.

A girl would find being a Mechanic a bit uncomfortable.

Strongly Agree

Agree

Undecided

Disagree

26.

I approach science with a fee
resulting from a fear of not

being abl

ling of hesitation,

e to do well

Strongly Agree

Agree

Undecided [Disagree

21 3

Lrein:

like bheing a Secretary because it is quite easy to

Strongly Agree

Agree

Undecided

Disagree

28,
for them.

Rank the followi

ng

. Use numb
occupation you 1

ik

Write the numbers

Accountant

Medical
Doctor

Teacher

Airhostess

occupations in terms of your liking

ers 1 to 10 with 1
e most and 10 indica
in the boxes,
Secretary

Pilot

Nurse

72

indicating the
ting the least.

Mechanic

Engineer

Lawver

Strongly Disagree

Strongly Disagree

Strongly Disagree

Strongly Disagree

Strongly Disagree

Strongly Disagree



29. Science is difficult for me.

Strongly Agree |Agree |Undecided Disagree |[Strongly Disagree

30. I do not have enough confidence in myself to become
a lawyver.

Strongly Agree |Agree |Undecided Disagree |[Strongly Disagree

31. I think older employees have fewer accidents on the job.

Strongly Agree |Agree |Undecided Disagree |Strongly Disagree

32. Science subjects are the most important subjects
in schools,

Strongly Agree |Agree |Undecided Disagree |[Strongly Disagree
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APPENDIX B

PARENTS QUESTIONNAIRE

SCHOOL OF YOUR GRADE 12 CHILD -~ -
“Lembeni isukulu Lisambililapo umwans wenu Grade 12

A O A o et e W S e A A A -

i5 YOUR CHILD MALE OR FEMALE ~~v--ovn-
~Unwana weou grade 12 mwaume nangu mwanakashi

Y A N T W N S S e R e e o e e e

PLEASE ANSWER THE QUESTIONS HONESTLY AMD FRANKLY. READ
EACH STATEMENT CAREFULLY AND THEN fICK THE ANSWER THAT
BEST DESCRIBES YOUR OWN FEEL ING ABOUT EACH STATEMENT (TICK
INSIDE THE BOXES).

Mukwai asukeni amepusho yvalakonkapo muchishinka necine.
Belengeni bwino bwino itipusho limo limo kokulyumfwibkisha .
Elvo muconge palyasuko ililelangs ukuti =lyvo mwatemwa

ukulingana ngefyo muletontonkanya palipusho limo iimo.
(Mukwai congeni mukatl kstubockoshi).
1. Saddam Hussein is & great man.
~ Saddam Hussein muntu umo uwacindama sana.
strongly agres lagree undéciﬁnd dizagree strongly
nasuminisha nasuminal nehizhibe | nakana disagreoe
sana : nakanisha
F@OA
2. A lady would find mechanics 2 bit uncomfortable

- Umwanakashi kuti asanga incito vabu makanika ukuti teti
imumaming sana.,

strongly agreae agiee unddecided disagrese strongiy

nasuminisha nasumina nshizhibe nakana dissgres

sana nakanisha
sana

3. People who study a lot of science do not have respect for

traditions

~ Abantu abasambilila sana muli sayansi tabakonka intambi

strongly agree Bgrese undec ided disagres strongly

nasuminisha nasumina | nshishibe nalkana disagres

SENE nakanisha
sans

74

Boys are more intelligent in science

subjects than giris.
- Abana abaume balicenjelapo wkucila abana abanakashi wmu
cisambililo ca sayansi.




5.

10.

strongly agree
nasuminisha
sana

agree
nasumina

undecided
nshishibe

disagree
nakana

strongly
disagree
nakanisha
sana

We do not think our Grade 12 child has enough confidence
to become a lawyer.

-  Tatulesubila

ukuti

umwana

wesu

uli

mu Grade

12

alicetekela ukuti kuti aba Loyva wakulubulula imilandu.

strongly agree agrdn undecided disagree| strongly

nasuminisha - nasumina nshishibe - nakana disagree

sana e : nakanisha

sana '
Husbands should help wives in the home duties.
- Abalume bafwile ukwafwilishako abakashi muncito
shapang'anda.

strongly agree agree undecided disagree| strongly

nasuminisha nasumina | nshishibe |nakana disagree

sana nakanizha
sana

Highly qualified women in the science fields make pround

wives.

-~ Abanakashi abazambilila sana muli sayansi balavumfwa

strongly agree agree undecided |disagree | strongly

nasuminisha nasumina|{ nshishibe |nakana disagree

sana nakanisha
sana

Engineering is a man's job.

- Incito yabu inyiniya nincito yabaume fye.

strongly agree agree undecided |disagree | strongly

nasuminisha - nasumina| nshishibe |nakana disagree

sana nakanisha
sana

The training for doctors involves too much reading for our

Grade 12 child.

= Teti cilingile umwana wesu uuli mu grade 12 ukucita
amasambililo yabu dokota bwamucipatala pantu ilafwaisha
ukubelengesha sana.

strongly agree
nasuminisha
sana

agree
nasumina

undecided
nshishibe

disagree
nakana

strongly
disagree
nakanisha
sana

Training in the fields of science take too long.
-~ Amasambililo yancito yafya masayansi valalepesha.
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&

strongly agres
nasuminisha

agres
@ sUmi Nna

vinlec ided

nehitshibe

disagroe
nakana

strongly
dizsagree =

sana nakanizha
HaREYR s o5
ii. Policemen's stamdard of biving «hould be the highest.

« fmikalile isums yvaba kapokola ifwulz ukuva pantanshi.
strangly sgree agres undecided (disagree ] strongly
nasuminisha nasumina nzhishibe nakana | disagree

lrssumin 1 e boaakanishd
T $ar i B @i
: i

i2. We doubt i¥ ideas tearnt in~se&eﬂct uiii hctp our grade 12

child in hisf/her fubtwras careser

»~ Kwens cakatwishika

ngacakut g

v ¥

(v umana wesu asamba iids

muli savansi tikamwatwilisha muncito akengila kuntanshii.

stronly agree agres wiviec ided |dasagres | strongly
nasuminisha nasumina | - nshishibe [nakana | disaqgi ee
s ana ! § nakasalshe
s S =&
e [t is not sesliy necessary tor every school child to dos
sciences.
~ feti cibe ;cesakauzk@ ngazekutl abana bamo
tabasambilile savansii
strongly agree gy e undescided Hisagree ] strongily
nasuminisha nasumina ne=hizshibe| nakana | disagies
Yt i nalan aha
BArsaa 4
. Sl e S
td. temale teachers make good mothees, ‘
Bakatundisha abanakashi balaba niba ayins basuma
strongly agree PSRy seyr et undau;ded d;sagr strongily
nasuminisha NESUMLINSG nahiahibe nakana disegran
sana : s ryete nakanishas

LR 220

15.

':. Ges WS Ghay B 3 Gk - f VTR i 4 =
it is more suitable for our grade 12 child to be a marse

than a mechanic [Umwana wesu uuli mu grade 12 kuti
camulingilape ububa nasi ukuciia ukuba makanika,

strongly agree . Egree undec ided |[disagree | strongly

nasuminisha 1 masumina nahishibe nakana disgree

HANR ’ ik Sk nab anishdl
- 37

1. Fathers are usuaiily not kind parents.

~ [lingi line bawishi tababa abatyvashi baluse iveo.



strongly agree ; agree undecided [disagree | strongl|

nasuminisha : nasumina nshishibe |nakana disagre
sana , : nakanis|
sana

17. Passangers would not have as much confidence in a woman
Pilot as they would have in a pilot who is a man.
- Abantu abali palwendo teti bacetekele sana kensha
wandeke umwanakashi ngefyo bengacetekela kensha
wandeke umwaume .

strongly agree . agree ; undecided [disagree | strongl

nasuminisha nasumina nshishibe |nakana disagre

sana e _ o nakanis
sana

18. It is much better for a man to be an Engineer than to be

teacher.
- Cisumapo umwaume ukuba injiniyva uvkucila ukuba kafundish

strongly agree agree . undecided |[disagree | strongl

nasuminisha : nasumina | . nshishibe [nakana disagre

sana Sans s L : nakanis
; : ; sana

19. Subjects such as English, History, Geography are easier
for girls than science is.
- Ifisambililo fyva Cisungu, History na Geography
fyalyangukilako abakashana ukucila ifisambililo fya

sayansi. :
strongly agree agree : undecided ldisagree | strongl
Anasuminisha nasumina - nshishibe j[nakana | disagre
sana : . : ; nakanis
' sana

20. A woman scientist's preoccupation of her work leaves her
with only very little time for her family duties.
- Incito yabu savantist nincito iyi fwaisha ukubombesha
icakuti banamayvo basayantist teti bakwate inshita iyi
kulu iyakubomba incite shapang'anda.

strongly agree agreae - undecided |[disagree | strongl

nasuminisha nasumina nshishibe [nakana disagre

sana o nakanis
sana

21. Most girls do not have the courage to be Miners.
-~ Abakashana abengi tabakwata ukushipa ukwingalenga ukuti
bengile incito yvabushi maini. |
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strongly agree agree undecided jdisagree| strongly
nasuminisha nasumina nshishibe |nakana disagree
sana nakanishg
sana .
22. We would not mind our Grade 12 child being a Secretary.

- Teti citusakamike ngacakuti umwana wesu uyu uuli mu
Grade 12 nga aingila incito yabu Sekilitale.

strongly ngfee agree undecided disagree| strongly
nasuminisha nasumina nshishibe nakana disagree
sana nakanisha
sana
23. Rural areas are better places to live in.
- Mumishi mwaliwamapo ukwikala ukucila mutauni
strongly agree agree undecided disagree strongly
nasuminisha nasumina nshishibe nakana disagree
Sana nakanisha
sana
24. There could be development even without science.

- Ubuyanta
sayansi.

nshi

kuti bwabako nangu takuli ukusambilila

strongly agree agree undecided |disagree | strongly

nasuminisha nasumina nshishibe |[nakana disagree

sana nakanisha
sana

25. Girls find less difficulties in other subjects than in

science.

- Amabwafya abakashana basanga mufisambililo
fimbi tayafula sana ngayo basanga muli sayansi.

strongly agree agree undecided |disagree| strongly
nasuminisha nasumina nshishibe jnakana disagree
sana nakanishay
sana
26. If our child was not learning science we could not be

happy.

- Ngacakuti umwana wesu ngatalesambilila sayansi
ngatatwatemwa.

strongly agree agree undecided disagree strongly

nasuminisha nasumina nshishibe nakana disagree

sana nakanisha
sana
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27.

a child who has the ability to study hard.,
~ Kuti twatemwapo ubuposa indslama pakushita amabuku
vasayansi avamwana uwakwats umutims wakubombesha

wmufisambililo ukucila umwans vushakwatas umutima

We would rather spend money on buying science books for

wakubombesha .
strongly agrse Agree - undecided [disagree | strongly
nasuminisha Nnaswina nshishibe [nakana disagree
Bana nakanisha
s Emne
28. 1 would rather enhcourage a son than a daughter to be &

carpenter.,

« Kuti nakoseleshapo umwana umssume ukucila ummwana
umwanakashi ukuba kalipentals.

ztrongly agree agres undecided |[disagree | strongly
nasuminisha AEsUMLNG nahishibe [nakana dizagres
sana s ; B nakanisha
BHNA
29. Science subjects are hard.
- Ifisambililo fyva savansi fyalikosa.
strongly agree agree cundescided jdisagree | strongly
nasumsinisha nasumina nshishibe inakana disagraze
sans : - nakanisha
sans

30. Physical education just wastes pupils 'time to study.
- Ifisambilile fyamangalo ifyva Pi-i fiposelafya abana
besukuly inshits vakusambiliia.

strongly agree
nasuminisha
Sana

agrew
]

undecided |[disagree
nshishibe

Nnakans

strongly
disagree
nakanishe
Fana
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MALE OR FEMALE =

SUBJECES YOU TEACH:

PLEASE ANSWER THE QUESTIONS HONES
EACH STATEMENT CAREFULLY AND

QUES T IONNARE FOH TEACHERS

APPENDIX o

BEST DESCRIBEE YOUR OWH FEELING ABOUT EACH STATEMENT (TICK

BCHDDL 3.
LY AND FRARNKLY. READ
THEN TICK (HE ANSWER THAY

¢

IMSIDE  THE BOXES).
. ¥ wvou dﬂ not sat fruits svervday, th@nlynur health is
werak . ; :
Strongly Agres |Agree nghim% ricagrees |Strongly disagiee
2. Teasching homecrai! is a womsn'zn job.
LStrongly Agree Bgres Unddecided [Risagree | Strongly disasg ve

e o

ﬁ@pilﬁ uitﬁ

fow abiriity Qigmuurmgg teachers.

]

=~ S
Strongly Agree Agrer | Undecided (Disagree | Strongly dizagyee
Ao b would rather lemnd my books to a pupil who has the ability

o study hard.

BLrungly Agree

Agerae

- Undecided

Py sagrea

Strongly disagrae

i
to got back.

Ptopic who yun sway

from rural sreas should not be forced

Strongly Agree

- Agree

Undec ided

Bisagree

Strongly disagree

s’

Most girls cannot have the courage to do Erngineering.

SBtrongly Agres

Hgres

rwdec ided

i sagree

$trong1y of L macyy ear

e SN

to - a class than givis.

Bovs could wususiiy be more keesn Yo daumﬂatrata an sxper iment

Strongly Agree }Aomm

- Undecided

Eiﬁagrat

B How well do you sspeck girls ta parform in vour suhj.v
Excelient V. good goond avgrayﬂ I b low ava:mqa
2.

boys .

ioy oy subaout i find teaching giris sasisr than teaching

H

¥

LHtrongly Agree

Agrea

Disagres

ihwlecided

1

Strongly BisangﬁJ




10,

Boys seem to be more hardworking in Science than girls are.

Strongly Agree

Agras |

Undec ided

Dizsagree

Strongly disagree

k & OF

Husbands should helep wives in

their home duties.

Strongly Agrec

Agres

Undecided

Disagree

Strongly disagree

12.

Highly qualified women in the

proumnd to make good wives.

fimlds of

Sciesnce are too

Strongly Agree

Agrae

Undecided

Disagrees

Strongly disagree

13.

Teaching my subject %o girls boosts wmy

morale to teach.

Btrodgly Agree

Agree

CUndecided:

'ﬁiaﬁgrcc

Strongly disagree

la. Girls find

less difficulties in other subjects than in Scien

Strongly Agree

Agrae

- Undec ided

Disagree

Strongly disagree.

i5.

A lot of teacher's effort iz wasted on teaching science to
pupils that are not going to use it in future.

Strongly Agree

Agres

Undecided

Uisagres

Strongly disagree

16. Physical Education makes people think better.

Strongly Agree

Agroe

Undec ided

Disagree

Strongly disagree

: % 48

A lady would find doing Mechanics a bit uncomfortable .

Strongly Agree

Agres

Undecided

Disagree |

Strongly disagreas

18. Passengers would not have as much confidence in & woman

pilot as they would have in a

pilat who is a man.

Strongly Agree

Agree.

Undecided

bis&gr&o'

Strongly disagree

i8.

active would you say girls are in your class.

1f you teach at a girls' school or co-educational school o

Very active

Active

Fairly active

fot very active

Not active

20.

Saddam Hussein is a great man.

Strongly Agree

Agree

Undecided

Disagree

Strongly disagree

21. 1If you teach at a co-educational school would you say the
best pupil in your subject is a boy?

Strongly Agree| Agres| Undecided [Disagree Strongly disagree

22. Seientists lead a boring life.

a1

.



1Strongly Agree |Agies Undecided (Disagree | Strongly disagre e

£23. How much ability to do well in science examination do
you think giris have as compared to boys.

Much more Blor e Eguai fless Much less

Z4. Women's rights ki%ﬁ'l@ad#no wehier o

Strongly Agree| Agreel " Undecided Disagree | Strongly disagruﬂ}

25. 1 would entouragé bovs more than | would encourage girls
ko be Engineers.

Strongly Agfie Agree Undecided (Disagree Strongly disagiee !

_h. ldeas and concepts learnt in science do not help most
girls in their future careess.

Iﬁtranqu Agree ,Agrnei;Undccid&d Disagree | Strongly diﬁaﬂf@#!
A S FE% S s ¥ 9 e XK i § R ssals o o - 3 i

s

27. Given the opportunity girls could compete equally with
bovs in my subiect.

Strongly Agree | Agres Undec ided lDisagree Strnngly dimagrwﬂ}

L9, Boys are not easily motivated in my subject.

vStronﬂly‘Agreq Agr ew Undeuided Disagres Stvéﬁgly disagres !

34, I really enjov teaching intelligent pupils

Strongly Agree Agree [Undecided [Disagree Strongly disagres

Mo vyt e



APPENDIX D

24 TEST : TIME:2 HOURS

SECTION a ANSWER AL UESTION
b o Which one of the following compounds is a base?

A. Copper (II) Sulphate

B. Potassium

€ Magnesium Oxide

. Sodium Chloride

E. Sulphur Dioxide
2 The relative atomic mass of chlorine is 35.5 the mass of

2 moles of chlorine gas is:-

1429
71g
35.5¢9
18.75¢g
29

HO QW

3 Which one of the following turns moist blue litmus paper
red?

Bicarbhonate of soda
Milk of magnesia
Sugar

Table salt

Vinegar

HoQuo»

4, The bonding in hydrogen cloride is

Electrovalent
Covalent
Double bond
Tripple bond
Weak bond

moQw»

. o Which one of the following substances reacts with dilute
hydrochloric acide to give hydrogen?

Calcium carbonate
Copper

Magnesium

Sodium hydroxide
Zinc oxide

o Qo
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ANSWER ALl QUESTIONS

Flement Electron arrangement

The table shows the electyon arryangements of
elements X, Y and 7

(a) What is the atomic number of elemant. X7
(b)) What is the valency of element X7

{e) What is the atomic number of Y2

(d) What is the valency of element. Y7

(e) What is the atomic number of 77

(f) What is the valency of element 77

(o) (i) Draw the electron arvangement. when element
X veacts with element Y to form a
compaund .,

(ii) Write down the formula of the compound.

(iii) What tvpe of bonding forms this compound?
Give a reason for vour answer

ZR When calcium carbonate is heated it decomposes as shown
in the equation below:

CaCo
3 =) heat, Cad + Co A
2

i) Calculate the mass of caleium carbonate which must
be heated to obtain 42¢g of calcium oxide. Ca=40,
C=12, 0=16

11) What volume of carbon dioxide at yoom remperature
and pressure is produced from this mass of aclecium
3
carbonate? (Molar volume of a gas at r.t.p = 24cm )

11i) Would you expect sodium carbonate to undergo the
same react.ion when heated? Give a reason for your

arnswerr

SECTION. G ANSWER..ONE  QUESTION

1C. Write balanced equations, showing states and conditions
for the reactions betwean;

&4



{(a) Carbon dioxide and lLime water
(h) Heating mevrcury nitrate
(¢) Calcium oxide and water

() Heasted iron and steam

(f) Calcium and dilute hydrochloric acid
2c. (a) Draw a diagram to show the arrangement of apparatus
in preparation of hydrogen chloride from
concentrated sulphuric acid and common salf.
(h) Write a balanced equation to show the reaction

hetween the two chemicals in (a)

SECTION D= ANSWER. AlL. THE QUESTIONS IN THIS SECTION

DL. The diagram below shows a8 micromeber screw gauge after 1t

has been used to take a veading.

I Y T )

The correct reacing is

A: 5.33mm R: 5.80mm C: 5.53mm D 5.83 E: 5.80mm’

D2. A pupil carried out an experiment with a besaker and some
liquid and ohtained the following resulte:-

Mass of beaker v e wae . B89

~

i,
Mass of beaker containing 100cm of liquid ..... 184g.

From the results

it can be calculated that the density
of the liquid ’

3 2 >

% S ]
A O.88g/cm R:  0O.96g/cm C:0.84¢g/cm
3 3

D 1.84g/¢m E : Z.68g/0m

D3 A simple pendulum swings between R and § as shown in the

diagram below:- bl LA ﬁ:’ Ll
AN

N

o A S
85 ,Qs



D4

D5

E2

£3.

What is the period of the motion?

AL The time to go from R to $ and back to R again

ot

R. Twice the ime to go from R to S and back to R

again.
Q. Half the time to go from R to 8
D= The number of times to go from R to S in one second
E. The time to go from R to $

What. are the energy changes in hydroelectric power
production?

A, electrical potential . - — - kipetic

R. potentinl =~ electric - " kinetie
e potential - .-« kiwetic _ = = — aslectricsl
D. Kinetic .= potertisl = electrical

E. kinetic __ electrical ___ potential

A pupll of mass 60kg runs up stairs of height 4m in 3
seconds. The power exerted in raising himself is.........

A. 7200W . B 450U . r. 2400W E. 800W

SECTION E ANSWER ALL _THE QUESTIONS

(a) Define power

{(b) A boy exerts a constant horizental force of 30N when
pushing a2 wheel barrow over level ground and finds
that. in a time of &60s he has pushed the barrow 10O0m.

1) How much work does the boy do on the barrow?

(ii) At what power does the boy operate?

(a) Define density?

(b) A block of a certain material is 8.0cm long, 4.0cm
wide and 5.0cm high. Its mass is 4809 .

(i) What is the volume of the block?

(ii) What is the density of the material from which
the block is made?

(a) Define speed

(b) A car starts from rest and reaches a speed of
20m\s in 5 seconds. Calculate:
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£2.

()

(d)
(a)

(b)

(¢)

(d)

{i) the acceleration of the car,
(ii) the average speed of the car,

(iii) the distance travelled by the car.

ANSWER ONE QUESTION FROM THIS SECTION

Explain the difference between vector and scalar
quantitiess Give two examples of each.

What is the direction of the frictional force on a
person’s shoe when starting to walk forward. Explain
YOUY answer .,

A mass of B50kg is raised to a height of 10m above
the ground level .

1) Calculate the work done. If the same mass is
now allowed to fall freely back to the ground
level calculate:

(ii) its kinetic energy
(iii) the time taken

(iv) in what form(s) of energy is the kinetie
energy converted to an impact?

State the principle of conservation of energy

Draw labelled diagrams of the experiments vou would
carry out to show that:

1) copper is a better conductor of heat than

iron,

(ii) Water is a bad conductor of heat. In each case
give a brief statement to show how the
measurements of observations would demonstrate
the desired result.

Would it be possible to use a mercury in glass
thermometer to measure temperature of

) Q
¢1) =200 £, (11) 800 ¢

Give reasons for vour answers

What are the temperatures -200°C and 500°C when
measured in kelvins (K)?

A metal plate has a hole drilled through it. When
the plate; is heated wildl the diameter of the hole
increase or decrease? Explain-your answer,

; ~E N D:
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