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Abstract

This study investigated female students’ present level of participation and performance in
senior secondary school science in Katsina State, Nigeria. Four hundred and thirty three
randomly selected male and female science students from eighteen randomly selected public
schools participated in the study. Five instruments were designed to collect data. They are:
Biology Achievement Tests, Chemistry achievement Test, Physics Achievement Tests, Female
Participation and Performance Intervention Strategies Questionnaire and School Science
Enrolment Questionnaire. Results show that female students are still under-represented in
biology, chemistry and physics with percentage enrolment as 31.8, 30.5% and 31.6%
respectively. There is no significant difference between male and female students’ overall
performance in biology, chemistry and physics (t= 0296, p > 0.05). Recommendations
include asking successful female scientists to give talks to female students to serve as role
models to them, and ensuring time-to-time monitoring and evaluation of science achievement
in Katsina State.

Key Words: Students’ Science Performance, Enrolment in Science, Female Students,

Gender.

Introduction

The choice of this topic is predicated on the current world trend and research emphasis on

gender issues following the millennium declaration of September 2000 (United Nations,

2000) which has as its goal, the promotion of gender equity, the empowerment of women and

the elimination of gender inequality in basic and secondary education by 2005 and at all

levels by 2015. Gender equality, in the words of Hannan (2005) refers to equal rights,
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responsibilities and opportunities of women and men and girls and boys. Equality, in specific

terms does not mean that women and men will become the same but their rights,

responsibilities and opportunities will not depend on whether they are born male or female.

Gender equality therefore implies that interests, needs and priorities of both women and men

are taken into consideration, recognizing the diversity of different groups of women and men.

The underlying principle of equity and fairness in science is that all students regardless of

gender, cultural or ethnic background, physical or learning disabilities should have

opportunity to attain high level of scientific literacy (National Research Council, NRC 1996).

Available evidence indicates that despite the improvement recorded in the last three decades

in educational achievement and attainment, women and girls still lag behind males regarding

their participation in science education (Erinosho, 2008). Under-representation of

girls/women in science is well documented (Yoloye, 1998; Olatoye, 2002; Erinosho, 2005

Olasehinde and Olatoye, 2013). The general trend is for them to move away from the science

towards the arts.

The issue of low female participation and attainment in Science, Technology and

Mathematics (STM) is not peculiar to Nigeria alone, but a global problem which needs urgent

reaction and sustained attention Billings (2003) observed that despite efforts over the last 20

years to redress female under representation, the percentage of women studying computing

and related subjects continued to fall in between 1985 and 1990. Furthermore women in

United States Universities in 2000-2001 accounted for only 17% undergraduate science

majors.  The deleterious trend was repeated in New Zealand with women accounting for a

mere 20% of undergraduates in information technology and the sciences (Brook, Mann &

Virtue, 2000). According to Chang (2002), women in America still appear to have lower

level of interest in the sciences and technology as research indicates that attitudinal factors,

such as negative image and interest contribute to the discrepancy.

Stereotypical views held by female students as well as parents that science is a male-

dominated field may prevent women from seeing benefits related to pursuing a career in

science disciplines (National Research Council, 2006). Instructional environments that utilize

a variety of strategies and employ pedagogical strategies that address different learning styles

have been shown to encourage female achievement in science classrooms (Schroeder, Scott,

Tolson, Huang, and Lee, 2007).
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Pathways (2002) identified the following seven factors as being responsible for low

participation of females in mathematics and science. These factors are:

1. Attitudes and expectations of parents and teachers.

2. Instructional strategies, such as hands-on experiences, group projects, field trips, and

interactions with role models, as opposed to traditional textbook methods.

3. Curriculum materials that perpetuate the stereotype of the white, male scientists and ignore

the contributions of minorities and female scientists.

4. Involvement in out-school science activities.

5. Portrayal of scientists in the media as white males or as negative stereotypes.

6. Tracking or ability-grouped assignments.

7. Self-image and expectation that often change from high interest and low anxiety about

science and mathematics in the early grades to avoidance in the intermediate class.

Many reasons have been advanced for low participation of girls in science. Some studies

reported that females are deficient in science because they lack analytical and visual-spatial

skills that are needed for abstract reasoning in science (Acker and Oatley, 1993). However,

this argument has been proved wrong because emerging evidence shows that ability is not a

determining factor whether or not females would participate in science. Girls and boys are

found to perform equally well if instructional context is fair and conducive (Campbell, Jolly,

Hoey and Perlman, (2002) and  Erinosho, (2008).

The theoretical thrust of this study is the feminist theory. The theory aims to understand the

nature of gender inequality while generally providing a critique of social relations. Much of

feminist theory also focuses on analyzing gender inequality and the promotion of women

rights, interest and issues. (Brabeck and  Brown, 1997). This theory also considers how

women learn (Bartowsk and Kolmar, 2005). This theory is therefore suitable for this study

that involves strategies for improving women participation in science. Feminist theory

maintains that gender is not biological but it is based on psycho-sexual development of the

individual. This aspect of feminist theory is called psycho-analytical feminism (Chorodow,

1991). In current literature, gender is used instead of sex in many social and educational

researches.
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Research Questions

1. What is the percentage enrolment of female students in each of the three core science

subjects?

2. What is the percentage of students’ performance by gender in the three core science

subjects?

3. What is the level by level percentage enrolment of female students in the three core

science subjects (biology, chemistry and physics)?

Null Hypotheses

4.  Is there any significant difference between male and female students’ performance in

Biology?

5. Is there any significant difference between male and female students’ performance in

Chemistry?

6. Is there any significant difference between male and female students’ performance in

Physics?

7. Is there any significant difference between male and female students’ overall performance

in biology, chemistry and physics?

Methodology

This study adopted a descriptive survey research design. This design is suitable because this

study is a non-experimental research that involved collection of data that allows assessment

of certain attributes or characteristics.

All Senior Secondary School Students offering the three core science subjects (Biology,

Chemistry and Physics) in all the public secondary schools in Katsina State, Nigeria are the

target population for this study. A multi-stage stratified random sampling technique was used.

The first stage was stratification or division of Katsina State into 3 Senatorial zones. The

second stage was random selection of a Local Government Areas (LGAs) from each

Senatorial zone. The third stage was to select six senior secondary schools from each LGA. A

total of eighteen senior secondary schools were selected from the state. The fourth stage was

selection of SS II science class from each of the selected eighteen senior secondary schools.

Intact SS II science classes were used for the study. Four hundred and fifty male and female

students were expected to participate in the study (18 schools x 25 students =450stusents),

however, only four hundred and thirty seven eventually participated.  Male and female
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students were used so as to be able to compare variables by gender. All the science teachers

in the selected schools also participated in the study. An average of three science teachers

were selected from each school, a total of 87 teachers (An average of 3 teachers x 18 schools)

participated in the study.

Four instruments were designed to collect data. They are: i. Biology Achievement Test

(BAT) ii. Chemistry Achievement Test (CAT) iii. Physics Achievement Tests (PAT) and 1v.

School Science Enrolment Questionnaire. Each of BAT, CAT and PAT is a 40 item multi-

choice test with options A to D for each item. The respondents were requested to give their

background information like age, gender, name of school and Local Government Area.

All the instruments were given to experts for suggestions and critique which were used in

modifying the items. Researchers ensured that BAT, CAT and PAT adequately covered

many content and process areas in the subjects. Test-retest reliability was carried out on all

the instruments using representative samples of students and teachers. The reliability

coefficients ranged from 0.711 to 0.834.

Data were analyzed using Statistical Package for Social Sciences (SPSS). Research questions

were answered using frequency counts, means and percentages. Bar charts and graphs were

also used to present vital information. Also, t –test was used to compare male and female

student performances in science.

Results

Research Question 1: What is the percentage enrolment of female students in each of the
three core science subjects?

Table 1: - Percentage enrolment of female students in each of the three core science
subjects in the sampled schools.

Subjects No of Male No of Female Total Percentage Remark
Biology 3753 1753 5,506 31.8 1st

Chemistry 1793 787 2,580 30.5 3rd

Physics 1867 862 2,729 31.6 2nd

Total 7413 3402 10,815 31.5
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In the Table 1 and Figure 1 above, the percentage enrolment of female students is almost the

same for each of the core science subjects. However, female students are still under-
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represented in biology, chemistry and physics with percentage enrolment as 31.8, 30.5% and

31.6% respectively. The general enrolment is highest for biology, followed by physics and

then chemistry (Figure 2). However, there is no wide gap between general enrolment in

Physics and Chemistry. There is wide gap between student enrolment in biology and the

other two core science subjects. This implies that many students who offer biology do not

offer chemistry and physics.

Research Question 2: What is the percentage of students’ performance by gender in the three
core science subjects?

Table 2: Percentage of students’ performance by gender in the three core science subjects

Science
Subjects

Gender N Percentage (%) Score
(Performance)

Biology Female 197 21.4
Male 240 20.8

Chemistry Female 197 19.7
Male 240 20.3

Physics Female 197 22.0
Male 240 21.3

Overall Science Female 197 21.0
Male 240 20.8
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Table 2 and Figure 3 above show that students’ performance in science is very poor; it is
below average. The highest percentage in the table and figure above is female performance in
physics which is 22.0% while the worst performance is female achievement in Chemistry
which is 19.7%. This is a very serious challenge.

Research Question 3: What is the level by level percentage enrolment of female students in
the three core science subjects (biology, chemistry and physics)?

Table 3: Level by level percentage enrolment of female students

Subject Class No of male
students

No of
female
students

Total % Female

Biology SS I 1447 748 2195 34.1
SS II 1326 592 1918 44.6
SS III 980 413 1393 29.6

Chemistry SS I 723 355 1078 32.9
SS II 720 264 984 26.8
SS III 350 168 518 32.4

Physics SS I 723 355 1078 32.9
SS II 694 249 943 26.4
SS III 450 258 708 36.4

Overall SS I 2893 1458 4351 33.5
SS II 2746 1105 3851 28.7
SS III 1780 839 2619 32.0

In Table 3 above, the percentage enrolment of female students at different levels in the three

core science subjects is lower than that of the male counterparts. Percentage enrolment of

female is generally highest in biology.

Research Question 4:  Is there any significant difference between male and female students’
performance in Biology?

Table 4 : Comparison of male and female students’ achievement in Biology

Subject
Gender N Mean

Standard
Deviation

df tcal p Remark

Biology Female
Male

197
240

2.14
2.08

1.221
1.334 45 0.510 0.610 Not

Significant
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In Table 4 above, there is no significant difference between male and female students’

performance in biology (t= 0.510, p > 0.05). This implies that students’ achievement in

biology is not sensitive to gender.

Research Question 5: Is there any significant difference between male and female students’
performance in Chemistry?

Table 5: Comparison of male and female students’ achievement in Chemistry

Subject
Gender

N Mean Standard
Deviation

df tcal p Remark

Chemistry Female
Male

197
240

1.97
2.03

1.328
1.206 435 0.525 0.600 Not

Significant
In Table 5 above, there is no significant difference between male and female students’

performance in chemistry (t= 0.525, p > 0.05). This implies that students’ achievement in

chemistry is not sensitive to gender.

Research Question 6: Is there any significant difference between male and female students’
performance in Physics?

Table 6: Comparison of male and female students’ achievement in Physics

Subject
Gender

N Mean Standard
Deviation

df tcal p Remark

Physics Female
Male

197
240

2.20
2.13

1.466
1.356 435 0.478

0.633 Not
Significant

In Table 6 above, there is no significant difference between male and female students’

performance in physics (t= 0.478, p > 0.05). This implies that students’ achievement in

physics is not sensitive to gender.

Research Question 7: Is there any significant difference between male and female students’
overall achievement in biology, chemistry and physics?

Table 7: Comparison of male and female students’ overall performance in Biology,
Chemistry and Physics

Subject
Gender

N Mean Standard
Deviation

df tcal p Remark

Overall
Science
Achievement

Female
Male

197
240

6.310
6.246

2.16902
2.30743 435 0.296 0.296

Not
Significant
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In Table 7 above, there is no significant difference between male and female students’ overall

performance in biology, chemistry and physics (t= 0296, p > 0.05). This implies that

students’ overall achievement in science is not sensitive to gender. Overall performance here

means students’ total score in the three core science subjects.

Findings in Tables 4 to 7 show that students’ performance in each of the science subjects as

well as the overall science achievement is not sensitive to gender. Male students perform

equally well as their female counterparts. However, it should be observed that the mean

performance if converted into percentages shows that students’ achievement in these subjects

is still poor and well below average. The percentages for male and female students’

achievement in biology are 21.4% and 20.8% respectively. The percentages for male and

female students’ achievement in chemistry are 19.7% and 20.3% respectively. The

percentages for male and female students’ achievement in physics are 22.0% and 21.3%

respectively. The overall percentages for male and female students’ achievement in science

are respectively 21.0% and 20.8%. Though there is no significant difference in achievement

of male and female students in these subjects, it is worth noting that both male and female

students have low achievement in science in Katsina State Public Secondary Schools

Discussion

In the present study, female students are grossly under-represented in science. For each of the

core science subjects (biology, chemistry and physics), female students are far lower in term

of enrolment than their male counterparts. The situation is worse for female teachers. In the

randomly sampled schools used for this study, only 8% are female science teachers. The case

is worse for physics among the three science subjects. There are new few female physics

teachers in Katsina state public schools. This appears not new in Nigeria but the case of

Katsina state is especially peculiar.

MDGs Report (2008) reveals that women access to paid employment that is secure in term of

income and social benefits is still lower than men’s in most of the developing world. Despite
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little progress, women in developing countries still hold only 2 percent of paying jobs in

sector other than Agriculture. Manifestation of gender inequality in labour market include

occupational segregation, gender wages gaps, women’s disproportional representation in

informal employment and unpaid work and higher employment rates. In Katsina State, it is

good to encourage girls to offer science to address the shortage of female science teachers

since employment of women into positions is largely based on certification and

professionalism. Erinosho (2008) noted that Nigerian data indicates that girls formed 32% of

arts students, 28% of social science students and a mere 17% of the natural sciences in senior

secondary school certificate Examinations (SSCE). In this study, the mean percentages of

female students in Biology, chemistry and physics are 31.8%, 30.5% and 31.5% respectively.

A major finding in this study is that students’ achievement in science is generally low. It is

low for both genders. When students’ achievement scores were converted to percentages,

both male and female students’ percentage means were far below average. The same trend

was observed in each of the core science subjects (biology, chemistry and physics). The

percentage mean ranged between 19.7% and 22.0%. Student poor achievement in science has

been widely reported (Olatoye, 2002, Olasehinde and Olatoye, 2014). Many intervention

programmes have put in place to ensure gender equality in many countries. One of such

programmes or policy intervention is the millennium Development Goals (MDGs). Which

(UN) members have pledge to meet before 2015.

Recent reports have evaluated the progress of the MDGs and pointed out that little progress

has been made to bridge the gender gap in Nigeria (Ambe-Uva, Iwuchukwu and Jubrin,

2008). Though, the present study shows no significant difference between male and female

students in each of the core science subjects and general performance, however researchers

will not horridly conclude there is no gender gap in science because the mean scores for both

gender is low that it can almost be concluded that gender that the scores obtained by the

respondents were due to mere chance since the achievement test is a multiple choice items. In

this study, the overall percentages for male and female students’ achievement in science are

21.0% and female respectively. Therefore much still need to be done to raise both male and

female students’ achievement in Katsina state public secondary schools.

In a very recent study carried out by Olasehinde and Olatoye (2014) in public and private

schools in Katsina state, It was also found out that there was no significant difference



Benchmark Journals
INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB),

eISSN: 2489-0170 pISSN:2489-4162 University of Uyo

Vol. 4(1)  2016 Page 68

between male and female students achievement in biology, in chemistry and in physics. With

the present findings, nothing has changed in the status of students achievement in the science

subjects based on gender. Unlike the reports of Olatoye and Agbatogun (2009), Olatoye

(2009, 2009b), Olagunju (1998) and Irheogu (1998).

Conclusion
The achievement of both male and female students in the science subjects in Katsina state

public schools is very low. There is also no significant difference between male and female

students’ performance in science. Performance in science is therefore not sensitive to gender.

Thus, both male and female can be encouraged to offer science. However the enrolment of

female students in science is still relatively low. Thus, the low enrolment can be due to

unnecessary bias the female students have towards sciences not necessarily that they are

unable to perform well in science. In order to bridge the gap in enrolment, the government of

katsina state needs to recognise this problem and consider the recommendations made in this

study.

Recommendations

The following recommendations are made:

1. The school authority should create prizes and other forms of encouragement for

healthy competition of girls with their male counterparts.

2. Secondary school teachers should use appropriate instructional materials to demystify

the abstract concept of science and to evoke student interest for increase enrolment in

science subjects.

3. The school authority in conjunction with the officials of the state Ministry of

Education should initiate  awareness programmes or campaigns on the relevance of

science to girls and the society

4. On a price giving day or any other social school day programme the school authority

should organize for successful female graduate scientists to give talks to female

students to serve as role models to them.
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