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Abstract

This study aimed at investigating gender differaniceattitudes toward science in
Ghanaian schools. It also attempted to study dewatmtal differences in attitudes
toward science between pupils when they were idegia and when they got to
grade 9 two years after. A stratified random sam(p=248) was obtained and
studied using gender and grade level variableagependent ones and the attitude
to science as the dependent variable. T-test wadoged in data analysis at 0.05
level of significance. The results reflected clgahlat female pupils in both grade 7
and grade 9 expressed positive attitude towarchegieHowever, male pupils in
both grade 7 and grade 9 expressed higher positifvede toward science than the
female pupils. Regarding whether there were devedrgal differences in attitude
toward science between the pupils when they wergrade 7 and when they got to
grade 9, the findings indicated no significant eli#nces. The fact that the females
expressed positive attitudes toward science isnditation that when classroom
environments are made conducive to both boys amgl gind girls are frequently
exposed to women role models, more girls will taleto study science at the
higher levels.

Keywords

Introduction

In recent times, gender differences toward scidrae received much attention. A
large number of articles in journals and periodichlooks and other resources have
been published on attitudes of pupils from gradés 9 towards science. In a study
conducted by Tamir (1987), the result indicated Hwys have more positive attitudes
towards science, achieve better, and have a higheflerence for physics and
chemistry. However, other studies have found negattitudes of girls to science.
For example, Hadden (1982) investigated the a#gudf primary and secondary
Scottish students toward science. His resultsatledenegative attitudes of girls
toward science. Scottish girls believe that saeisca male discipline. In contrast,
boys possess positive attitudes towards scienc@asitive expectations of science in
relation to job prospects.

In Ghana, Mensah (2004) in a study of the factbet influence Junior Secondary
School students’ decision to study science in Sedexrondary School in the Central
Region of Ghana found that girls’ lack of inter&sstudy science at the higher level
was due to parental influences, especially theithers. Hofstein and Ben Zvi (1985)
compared the attitudes of eighth and eleventh gradgs and girls toward science.
The data showed no differences in attitudes tansei@t both grade levels. However,
boys attitudes were more positive, than girls, réigg extra-curricular activities,
interest in studying science, and choice of scieaceer.

19" Fiifi Mensah (PhD) is a Senior lecturer at the Dépant of Basic Education, University of Cape
Coast, Cape Coast, Ghana.
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The influence of family was a primary consideratiorstudents’ attitudes about the
confidence in their ability to do science (Hembr&@90; Tobias, 1993). This would
point to a real value in deliberately involving féies in what is happening in the
classroom and identifying quality ways that famigmbers can be involved with the
content and processes promoted in science progr&mse suggestions for involving
family members are:

1. Develop Family Science session (Heil, Amorose, @ey& Harrison,
1999).
2. Invite parents in direct classroom involvement w#udents in the

classroom activities, in field trips, and in spégmojects, such as
science project competition or science quiz cortipes (Hembree,
1990)

3. Use regular newsletter and e-mail communicationgfarm parents
about what their child is learning, how the contsnbeing used, why
teaching strategies may differ from previous sgi#® and ways to
support and encourage their child’s interest in tomtent areas
Hembree, 1990; Tobias, 1993)

4, Invite family members into the classroom to disctissr careers in
science, or how they use science in their caredesl,(Amorose,
Gurnee, & Harrison, 1999). This is also an opputjufor students to
see family members as role models for learningseie

Studies conducted to assess students’ predispositweard science and mathematics
using their autobiographical accounts captured edied and internalized messages
(positive and negative) affecting their attitudesd aconfidence to engage in

mathematics and science, developed through infegewn¢ teachers, classmates and
family (Hembree, 1990; Tobias, 1993). They alsscdbed the impact of perceived

relevance of content, how content was presented,domtent was valued by adults,

and how they were treated as learners as affethigig attitudes and success with

these subjects (Bulmahn & Young, 1982; Jackson &ingwell, 1999).

The results of the autobiographical studies noy aaentified attitudes but they also

provided in-depth reasons for these attitudes amdtrhnsitions in attitudes and

confidence, as described by some students. Siadings also demonstrated that
students’ attitudes and confidence are being atkat all levels, from elementary to
college, and that praise or blame for studentuals and confidence level cannot be
placed at the doorstep of any one level of educatidt is quite clear from the

autobiographical accounts that an individual teadtes the opportunity to change
student perceptions about and confidence in legragience or mathematics. It is
also clear that students can carry attitudes owee &nd, in the case of negative
attitudes, can make learning choices based soteBvoidance of a particular subject
unless that attitude or confidence level is cowattid by a successful experience. It
is the responsibility of educators at all levelsassess their practice in order to
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provide an environment that challenges and nurtthieslearner, particularly as it
relates to the study of science.

Entwistle and Duckworth (1977) acknowledged the angnce of teachers in
affecting students’ attitudes to subjects in guydihe process of choices. Ormerod
and Duckworth (1975) documented a large numbeesdgarchers that have found that
the attitude of the teacher toward science didcaffae attitudes of the pupils.
Efficiency, style, and personality of science teashthey claim, could in a variety of
ways influence the attitudes of students towardrsmz.

Matyas (1987) argued that elementary students tf $Exes like science, and hope to
study science. Starting grade nine onward, boywess slightly more positive
science attitudes and greater interest in studgoignce and in choosing a science
career. Other studies have also confirmed thenahat girls have less confidence in
their science abilities, and are less likely totipgrate in extracurricular science
activities (Stake, 1984).

Women scientist role models have been found to flecteve in changing girls’
attitudes toward science and scientists when usedarvention programmes (Evans,
Whigham & Wang, 1995; Huber & Burton, 1995; Humpl®,e1982; Schmidt &
Nixon, 1996). For example, 73% Of participants aesce career conferences said
that contact with role models was the most impartpart of the programme
(Huphreys, 1982). An intervention project found ttHamale role models were
effective in changing the attitSuydes of ninth-gradale and female students toward
science, mathematics, and technical careers ( EvVdimgham & Wang, 1995).

Theoretical Framework

Attitudes are judgments which are developed onABE (affective, behaviour and
cognition) model (Loewenstein, 2007). The affectiresponse is an emotional
response that expresses an individual's degreerefengence for an entity. The
behavioural intention is a verbal indication or itgh behavioural tendency of an
individual. The cognitive response is a cognitivealaation of the entity that
constitutes an individual's beliefs about the objécoewenstein, 2007). Most
attitudes are the results of either direct expegeor observational learning from the
environment.

Attitudes are positive or negative views of a pargalace, thing or event — this is
often referred to as the attitude object (Crano r&lin, 2006). People can also be
conflicted or ambivalent toward an object, meartimgt they simultaneously possess
both positive and negative attitudes toward thenite question (Crano & Prislin,
2006).

This study attempted to investigate gender diffeesnn attitudes toward science. It
also attempted to study developmental differencesdtitudes toward science between
pupils when they were in grade 7 and when theyt@gtrade 9, in Central Region of
Ghana. Specifically the study was intended to saekwers to the following
guestions:
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(a) Is there a significant difference in attitudes todvacience between girls and
boys in grade 7?

(b) Is there a significant difference in attitudes todvacience between girls and
boys in grade 9?

(c) Is there a significant developmental differenceattitudes toward science
between pupils when they are in grade 7 and wheyndbt to grade 9 ?

Method

Participants

Two hundred and forty - eight grade 7 pupils toakt in the study. These were made
up 122 boys and 126 girls. Subjects were purpbsiaed randomly selected from
grade 7 pupils from two male schools and gragapls from two female schools in
Cape Coast Municipality in Central Region of Gharnghe age range of the pupils
was between 12.9 years and 15.8 years when theyiwgrade 7.

Research Design

This study utilized panel design to collect datatfee study. This design studies the
same individuals at different times (Vogt, 1998,205). The major variables were
gender, grade level and attitude toward science.

Instrument

To obtain information about the attitudes of pupilewards science when they were in
grade 7 and when they got grade 9, a survey insintinadapted from attitude scale
developed by Fennema-Sherman (1986) was used hergatipils’ responses to 48
items. The instrument reliability was determinesing the Cronbach alpha formula
and gave a value of 0.83. Since the alpha valeemare than 0.70, the instrument
was considered reliable for data collection andpilngoses of this study.

Procedure

Data for the study were collected at two differéintes. The first set of data was
collected on March 20, 2008 when the pupils wergrade 7 and the second set was
collected on March 19, 2010 when the pupils gotgtade 9. After receiving
permission from the head of the schools to conthetstudy, the questionnaire was
distributed to the students during regular classises. Participants were instructed
to fill in the information required (sex and gratkvel) and to read each item
carefully, and then to respond to the five-poirttiade scale. In each school, the
guestionnaire took less than 30 minutes to complatethe participants in each class
completed the survey.

Results
Grade 7 male and female pupils on attitudinal défece toward science

Two hundred and forty-eighty (248) grade 7 pupdésponded to the test items. The
result is presented in Table 1 which shows medasdard deviations, and t-value for
test of significance at 0.05 level between gradeales and females scores.

86



African Journal of Educational Studies in Mathematics and Sciences Vol. 9, 2011

Table 1 Independent means t-test results between affe 7 male and female
pupils on attitudinal difference toward science

Sex of pupils N Mean SD t P value
Male 122 168.35 23.08
3.71* .000
Female 126 160.62 23.20
*p <.05

Table 1 shows that the results of the independesdns t-test analysis indicated
significant difference in attitude toward scien@gvieen the two groups of pupils as a
function of sex, t (246) = 3.71, p<.05. The mstiedents scored significantly higher
than the female students on the attitude scale.

Since the attitude scale consisted of 48 items ¥t points each, then the neutral
attitude score was 144. T-test was used to testlifference between females’ mean
score (160.62) and the neutral score. T-value5@3was found to be highly
significant. This means that grade 7 female pupilsressed positive attitudes toward
science. However, one can say that boys exprdsghér positive attitudes toward
science. This result confirmed the findings of $tein and Ben Zvi (1985) which
stated that boys attitudes were more positive #ids’, regarding extra-curricular
activities, interest in studying science, and choi¢ science career. The findings
could be attributed to various reasons.

Firstly, most parents in Ghana, especially the mersthbelieve that science and
science — related programmes take longer time topteie as compared to non
science programmes, and when pursued by girls aelldy their marriage and even
their childbirth (Mensah, 2004). Mothers therefazacourage or persuade their
daughters to do courses that would lead them to-nenience programmes in the
areas such as administration, secretarial duitesature, philosophy and humanities
(Mensah, 2004). Secondly, most girls believe thatsping science in Senior

Secondary School would lead one to study what they ‘male related’ professions

such as engineering, architecture, building teabgln higher institution which have

nothing to do with their future profession such administration and secretarial

duties. Thirdly, most girls still believe that sooe is a male discipline and that boys
can study science better than girls (Crano & PrjgD06).

Grade 9 male and female pupils on attitudinal défece toward science

Two hundred and forty-eight (248) grade 9 pupispmnded to the 48 — item survey
in order to provide information on their attitudesvard science. The result is
presented in Table 2, which shows means, standasidttbns and t-value for the test
of significance at .05 level between grade 9 matéfamale pupils scores.
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Table 2 Independent means t-test results between affe 9 male and female
pupils on attitudinal difference toward science
Sex of pupils N Mean SD t P value
Male N Mean SD
297 .021
Female 125 169.02 24.52

*p<.05

Table 2 reveals that the results of the independesdns t-test analysis indicated
significant difference between male and female gr&@dpupils in their attitudes
toward science, t(246) = 2.97, p<.05. Grade 9 mpafgls scored significantly higher
than their female counterpart on the attitude scaletest was used to test the
difference between females mean score (160.86}jrendeutral score (144). T-value
(23.78) was found to be highly significant. Thigans that grade 9 female pupils
expressed positive attitudes toward science. Heweane can say that grade 9 male
students expressed higher positive attitudes towarehce. This result confirmed
that of Hofstein and Ben Zvi (1985).

Grade 7 and grade 9 pupils on attitudinal differerioward science

Two hundred and forty-eight pupils, when they wiergrade 7 and when they were
in grade 9, responded to the 48 item survey. Blalts, showing means, standard
deviations and t-value for test of significanceGi level between the scores of the
two grades, is presented in Table 3.

Table 3 Independent means t-test results betweenage 7 and grade 9 pupils on
attitudinal difference toward science

Grade level N Mean SD t P value
Grade 7 248 163.26 23.21

0.65 .528
Grade 9 248 163.97 23.52

Table 3 indicated that the mean scores for thelpwphen they were in grade 7
(163.26) and and when they got to grade 9 (163:8f¥ very close. Hence, there
was no significant difference between the gradepilg’ and grade 9 pupils’ attitudes
toward science, t (494) = .65, p = .53.

This result is similar to that of Hofstein and B&wi (1985) concerning the attitudes
of eighth and eleventh grades toward various asgfesttience. However, this finding
is inconsistent with the findings of Matyas (198&fat, starting ninth grade onward,
boys express more positive attitudes toward science
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Discussion

Strictly speaking, the findings of the first twoadyses (gender differences in attitudes
toward science, for grade 7 and grade 9 pupilsgweeresting in that, although boys
expressed higher attitudes to science, girls pssdgsositive attitudes toward science
in both grade 7 and grade 9. Apart from biologdifferences, gender differences in
attitudes toward science are shaped by socialuralltand parental determinants
(Mensah, 2004).

With regard to the third analysis, concerning thiesemce of developmental
differences between grade 7 and grade 9 pupiledin attitudes toward science, the
finding was unexpected. This is because of thendhat attitudes are embodied in
socio-cultural factors and are subjected to vammti with physical and cognitive
development, especially at the critical stage @iegtence which characterize grade 9
pupils. However, the non-significant developmenid#erences in attitudes toward
science between grade 7 and grade 9 pupils impllyttie development of attitudes
toward science is a complex function of culturaipldical, psychological,
educational and social factors.

Conclusion and recommendations

It is evident from the study that, on the whole,lenstudents in both grade 7 and
grade 9 expressed higher attitudes toward sciemae their female counterparts.
However, female students in both grade 7 and gfddso possessed positive
attitudes toward science.

Since the development of attitudes toward scieac ¢omplex function of cultural,

biological, psychological, educational and socadtérs, it is recommended that an
integrated approach should be adopted for investgagender and developmental
differences in attitudes toward science. Againisit recommended that a national
sample should be used for future research to gimati@nal picture of both gender

and developmental attitudes toward science. Fipdlg fact that the females

expressed positive attitudes toward science, ieé®@mmended that when classroom
environments are made conducive to both boys arig, gind girls are frequently

exposed to women role models, more girls will taketo study science at the higher
levels.
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