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Abstra
act
The ed
ducation of girlss and women in
n the areas of Sccience, Technolo
ogy, Engineering
g and Mathemaatics (STEM) hass long been
though
ht of as very crrucial for nation
nal developmen
nt. This study investigated
i
wh
hether gender d
differences migh
ht occur in
scoress attained by Nigerian
N
studentts on standard subject matter examinations for English Lan
nguage, Mathem
matics and
Biolog
gy in year 2 of Junior Secondaary School and Year 2 of Senio
or Secondary School.
S
Purposiive sampling was
w used to
select seven secondaary schools in South‐South
S
Nigeria. Of the seeven schools, four
f
were privaate and three were
w
public
nment secondarry schools. Scorres for 570 stud
dents, who weree all the students who took thee examinations during the
govern
2003‐22014 year formeed the data for th
his study. To asssess if gender differences
d
existt in students’ ex
xamination perrformances,
mean examination sccores and stand
dard deviationss for males and
d females were calculated sepaarately within each
e
of the
c
areas, as
a well as meanss and standard deviations for each
e
gender by school level (Ju
unior Secondary
y School or
three content
Seniorr Secondary Sch
hool ) within the content areas. Female studen
nts performed significantly
s
hig
gher than male students in
Englissh Language. At
A the junior leevel, female Maathematics scorees are only marginally significcantly better; while
w
at the
seniorr level, male sccores are somew
what (but not significantly)
s
beetter than femaale scores. At the junior secon
ndary level
femalee scores in Bio
ology were sign
nificantly higheer but at the senior
s
secondaary school levell, the differencce was not
statistiically significan
nt Based on thesse findings, reco
ommendations were
w
made to en
nsure the perforrmance of both sexes.
Keywords: achievem
ment, empowerm
ment of women, gender differen
nces, junior seco
ondary school, M
Millennium Goa
als, senior
dary school, STE
EM areas
second

Introduc
ction
gerian educaation system is organized
d around a 9 ‐3‐4 system
m‐ nine yearrs of basic education
e
The Nig
includin
ng the Juniorr Secondary School (JSS)), three yearrs of the Sen
nior Secondaary School (S
SS) and 4
years of university education.
e
Att the secondaary school leevel, both thee junior seco
ondary and th
he senior
secondaary school (JJSS and SSS
S) are owneed and operrated by the Federal G
Government (Federal
church schoo
Governm
ment Collegees –FGC), by
y State Goverrnments (SG)) or private individuals/
i
ols (PCS)
The firstt nine years of
o basic educcation is diviided into six years of prim
mary (elemeentary) educa
ation and
three years of the jun
nior secondaary school (JS
SS1‐3). Accorrding to Obioma (nd) th
he core curriiculum at
JSS1‐3 in
ncludes the following‐
1. Englissh Studies
2. Nigerian Languag
ge (Hausa/Igb
bo/Yoruba)
3. Math
hematics
4. Basic Science
5. Social Studies
6. Creatiive and Cultu
ural Arts
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7. The religions (ChristianReligious Knowledge/Islamic ReligiousKnowledge)
8. Physical & Health Education
9. French Language
10. Basic Technology
11. Civic Education
12. Computer studies/ICT
At the senior secondary schools, there are five compulsory cross cutting areas to be taken by all
students‐ English Language, General Mathematics, one trade with Entrepreneurship Studies,
Computer Studies/ICT and Civic Education. There are also courses in the Business Studies area, the
Technology area, the humanities area and the Science and mathematics area. Students are expected to
take not more than nine and not less than eight courses/ subjects (NERDC 2008) , preparatory to
writing the national examination (NECO ) or international examination (the West African School
Certificate Examination).
The education of girls and women in the areas of Science, Technology, Engineering and Mathematics
(STEM) has long been thought of as very crucial for national development. (International Federation
of University Women, 2015) According to Hill, Corbett and Rose (2010), “expanding and developing
the STEM workforce is a critical issue of government, industry leaders and educators”. They pointed
out that although there has been tremendous gains of girls and women in the area of education in the
last fifty years, “ progress has been uneven, and certain scientific and engineering disciplines remain
overwhelmingly male” (p.2). Woodall (2015) writing about women in the STEM areas in the USA
declared‐
Careers in science, technology, engineering, mathematics (STEM) have been growing three
times as fast as jobs in other fields. They are predicted to increase an additional 26% by 2020…
Women make up nearly half of this country’s workforce yet hold less than a quarter of STEM
jobs…Women make up just 23% of computer programmers and 5% of mechanical engineers…
Women in STEM earn an average 33 % more than women in other fields. (p74).
In a 2015 analysis, the International Federation of University Women indicated that “only 12 % of the
global engineering force is women … and, only 30 % of all science researchers in the world are
women”. In providing the summary of research on the economics of women in STEM fields, Beede,
Julian, Langdon, McKittrick, Khan and Dorris (2011) indicated the following‐
• Women with STEM jobs earned 33 percent more than comparable women in non‐STEM jobs –
considerably higher than the STEM premium for men. As a result, the gender wage gap is
smaller in STEM jobs than in non‐STEM jobs.
• Women hold a disproportionately low share of STEM undergraduate degrees, particularly in
engineering.
• Women with a STEM degree are less likely than their male counterparts to work in a STEM
occupation; they are more likely to work in education or healthcare.
• There are many possible factors contributing to the discrepancy of women and men in STEM
jobs, including: a lack of female role models, gender stereotyping, and less family‐friendly
flexibility in the STEM fields. Regardless of the causes, the findings of this report provide
evidence of a need to encourage and support women in STEM.
Women in STEM in Africa
Writing about women and STEM in Africa, Agu (2013) pointed to the poor position of women in
these fields. She added‐
a. Female education in the STEM fields is suffering due to poverty and cultural perceptions that
women should be married off early
b. STEM fields are male dominated
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c. Educating girls has positive implications for a country’s GDP
In Nigeria, Agwu, Edema and Williams (2014/2015) indicated that “ women are severely under‐
represented in Science, Technology, Engineering and Mathematics (STEM) related fields ‐ less than
1% of the doctorate degree holders in these fields” are women. They also indicated that similar
statistics was applicable in the higher echelons of policy making bodies.
Gender and Achievement in STEM Areas
Worldwide, many studies have been carried out on women and the STEM areas especially in the
areas of achievement and attitudes. Results have been mixed. Some studies have shown that at the
secondary level, male students often perform better in the science and mathematics areas while girls
perform better in the language arts( Fennema, 1974; Hanna, 1989; Hanna, 1986). Hanna (1986), in a
study of mathematics performance in Ontario pointed out that the “mean percent of correct
responses for two of the five topics‐ geometry and measurement‐ was slightly higher for boys than
girls. These differences … were statistically significant” (p. 235). In another study ongender and
achievement in mathematics, Lindberg, Hyde, Petersen and Linn (2011) pointed out that research
“showed that gender differences in mathematics performance were very small and, depending on the
sample and outcome measure, sometimes favored boys and sometimes favored girls.” (p.1124). In
a meta‐ analysis of studies on gender and science achievement, Becker (1989) concluded that “males
showed significant advantages in studies of biology, general science, and physics, but significant
differences were not found for studies of mixed science content, and geology and earth sciences, or in
a single study of chemistry” .. One explanation for the differences between male and female
achievement in mathematics is “ gender difference in brain lateralization” (Fennema and Leder, 1990).
It should however be pointed out that there are recent studies that show there is no difference in
achievement based on gender in mathematics (Bronholt, Goodnow and Conney, 1994) while other
studies have shown female students having significantly higher scores in mathematics than boys at
the high school level ( Galbraith, 1986; Stockard and Wood, 1984).
Nigerian studies on gender and achievement insome STEM areas
Lee and Lockheed (1990) found there was no statistical significant difference in achievement based on
gender in mathematics. They reported‐
There is no significant difference between the mathematics scores of Nigerian adolescent girls
and boys, once the other variables in the model (including type of school attended) are taken
into account. Similarly, there is no relationship between mathematics achievement and the
sex of the mathematics teacher. In addition, neither student motivation, stereotypic attitudes
about mathematics, nor teacher experience appear to influence mathematics achievement.
(p. 225)
In a more recent study, Ajai and Imoko( 2015) reported that in the area of mathematics, “ there is not
much difference between the achievement scores of male and female students.” (p. 48)
Ogunleye (2001) reported underachievement and under enrolment by girls in the area of sciecne.
Olasehinde and Olatoye (2014) reported that there was no significant difference between male and
female students in science achievement in public and private schools from a sample of secondary
school students in Katsina State. However, they also indicated thatdespite the ‘no significant
difference’ revealed, female students slightly performed better than the male students in public
schools.( p.206)
Nigerian studies on gender and achievement in English Language Arts.

188

189

European Journal of Science and Mathematics Education Vol. 4, No. 2, 2016

There have been very few studies in the area of English Language Arts. Olanipekun and Zaku (2013)
using a sample of students from a college of education in Kwara State reported that male students
performed better than female students . They also advised for more studies to be done in the area.
Variables that may affect achievement
Teachers
Asimeng‐Boahene (2006) indicated that generally, teachers do not encourage girls during
mathematics and science classes and that science and mathematics is still a male preserve. “Many
teachers, including women teachers, despite much lip service to the equality of girls and boys, just do
not believe that girls have the ability to study mathematics and science. The result is that teachers
have low expectations of girlsʹ ability to perform well in science and mathematics” (p.716)
In an extensive research report on girls learning in schools across cultures, Postles, Moore, Reilly and
Naylor (2013) cited several studies that showed a link between female teachers and higher test scores
for girls (p.6). They pointed out that the presence of female teachers helps to create a more “girl‐
friendly” and supportive learning environment for female students and that is why the higher test
scores occured. However, as a cautionary note, they concluded that
…it should also not be assumed that just because a teacher is a woman, she is able or even
willing to create an environment that is more conducive to learning for girls or that she will
automatically provide extra support for girls (UNESCO 2006). Conversely, it is not the case
that male teachers are unable to also effectively encourage and support girls’ learning.
Indeed, it is imperative that through training and accountability mechanisms all teachers –
male and female – are supported and encouraged to provide all learners, irrespective of age,
ethnicity, caste, religion or learning ability, with an inclusive and supportive child‐friendly
learning environment that caters to all needs. (pp 7‐8)
According to Imhanlahimi and Eloebhose (2006), since the gender, attitude and teaching approach of
teachers negatively influence the attitude of female students towards science and technology, teachers
need to do the following‐
• Teachers should re‐examine their teaching approaches
• Science teachers should encourage a high degree of interaction between boys and girls in
science and technology classes
• Teachers should avoid criticisms that affect girls’ self‐ image or their capabilities in the
science and technology areas ( p.585)
Attitudes and Performance
To a large extent, student achievement may be influenced by positive attitudes towards oneself and
the subject (Deboer, 1987 ; Ajzen and Fishbein1975). Kanafiah and Jumadi(2013) wrote‐
Student performance in certain subjects depends on their attitudes towards the subject.
Positive attitudes towards the subject will encourage a person to learn the subject much
better….A positive attitude can motivate students’ critical thinking, being active in the
classroom, working together in groups , improve interaction and communication skills
(p.133)
Ismail and Anwang (2009) found that students who had a high positive attitude towards mathematics
also achieved high in mathematics and science. In the same vein, Mubeen, Saeed and Arif (2013)
pointed out that some “studies have reported that there are gender differences in attitude towards
mathematics with girls showing more negative attitudes than boys”. (p.39).They add that in the study
of attitudes, research can be carried out in the following areas‐
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a. Attitudes towards subject studied
b. Students perceptions of the role of lecturers in their learning
c. Students’ perceptions about their own role in learning. (p.38)
Purpose of the study
This study investigated whether gender differences might occur in scores attained by Nigerian
students on standard subject matter examinations for English Language. Mathematics and Biology in
year 2 of Junior Secondary School and Year 2 of Senior Secondary School. The analysis examined
gender difference by subject and by grade level across subjects. Specifically, the study investigated
the following‐
a. Do male students perform significantly better than female students in English Language at
the end of year 2 of Junior Secondary School (JSS) and Year 2 of Senior Secondary School
(SSS)?
b. Do male students perform significantly better than female students in Mathematics at the end
of year 2 of Junior Secondary School (JSS) and Year 2 of Senior Secondary School (SSS)?
c. Do male students perform significantly better than female students in Biology at the end of
year 2 of Junior Secondary School (JSS) and Year 2 of Senior Secondary School (SSS)?
As noted in the Introduction section, all students are required to take English Language and
Mathematics. At the Junior Secondary School, students take Integrated Science as a required subject
area. However, at the Senior Secondary School, even though Biology is not required, the tendency is
that it is a subject most likely to be taken by students to meet the science requirement.
Method of Investigation
Purposive sampling was used to select seven secondary schools in South‐South Nigeria, Of the seven
schools, four were private and three were public government secondary schools. Also, five of these
schools were coeducational, and one was an all male and one also was anall female school. A listing
of final scores received by students on standard exams in three content areas were collected from
theseseven Nigerian schools. Scores for 570 students, who were all the students who took the
examsduring the 2003‐2014 year formed the data for this study. Table 1 presents a summary of school
demographics, (JSS is junior secondary school and SSS is Senior Secondary School)

School

Type

1
2
3
4
5
6
7
Total

Coed
Coed
Female
Male
Coed
Coed
Coed

TABLE 1: School Demographic Information
Male
Female
Level
Ownership
Students
Students
JSS 2
Private
22 (43%)
29 (57%)
JSS 2
Private
37 (50%)
37 (50%)
SSS 2
Public
0
(0%)
91 (100%)
JSS 2
Private
122 (100%)
0
(0%)
SSS 2
Public
22 (52%)
20 (48%)
JSS 2
Public
62 (44%)
78 (56%)
SSS 2
Private
16 (32%)
34 (68%)
281
289

Total
Students
51
74
91
122
42
140
50
570

The subjects tested were English, Mathematics and Biology. Some of the students completed all three
exams while some completed only one or two of the exams. Table 2 presents a summary of students
who completed tests by content area.

School

TABLE 2: Number of Student Exams by Content Area
English
Math
Biology

Total
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1
2
3
4
5
6
7
Gender Total
Content Total

M
F
22
29
36
37
0
91
0
0
22
20
62
78
16
34
158
289
447

M
F
22
29
37
37
0
91
121
0
22
20
62
78
0
0
264
255
519

M
F
22
29
36
37
0
62
0
0
22
20
62
77
16
34
158
259
417

Students
51
74
91
122
42
140
50
570

The maximum score on each exam is 100 points. To assess if gender differences exist in students’
examination performances, mean examination scores and standard deviations for males and females
were calculated separately within each of the three content areas, as well as means and standard
deviations for each gender by school level (Junior Secondary School or Senior Secondary School )
within the content areas. T‐tests were then performed to check for significant differences in mean
examination scores across genders.
Results
For English Exams
As Table 2 indicates, 447 students completed the English examination. The overall exam means and
standard deviations (SD) for the English examination by gender are presented in Table 3. The means
and standard deviation by gender for each grade level is also presented. Significant differences in
mean scores are noted.
TABLE 3: Gender Differences in Engilish Exam Scores

Overall

For juniors

For seniors
Sig. Diff. at Junior Secondary School /Senior
Secondary School

Male

Female

N = 158
Mean = 51.63
(SD = 17.58)
N = 120
Mean = 50.58
(SD = 18.26)
N = 38
Mean = 54.95
(SD = 14.96)
NS

N = 289
Mean = 57.80
(SD = 14.22)
N = 144
Mean = 56.86
(SD = 16.06)
N = 145
Mean = 58.74
(SD = 12.11)
NS

Sig. Diff.
Male/Female
p = .000

p = .004

NS

Overall, female English exam scores are significantly higher than males. The difference in scores is
especially noticeable at the junior level. By the time the students get to the senior level, females are
still scoring nearly 4 percentage points higher than males, but the difference is no longer statistically
significant. Scores for both genders improve when going from the junior to senior level, males more
so than females; but the improvement in scores is not statistically significant.

For Math Examination
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519 students completed the Math exam (see Table 2). The overall exam means and standard
deviations (SD) for the Math exam by gender are presented in Table 4. The means and standard
deviation by gender for each grade level is also presented. Significant differences in mean scores are
noted.
TABLE 4: Gender Differences in Math Exam Scores

Overall

For juniors

For seniors
Sig. Diff. Junior/Senior

Male

Female

N = 264
Mean = 41.40
(SD = 16.31)
N = 242
Mean = 39.45
(SD = 15.21)
N = 22
Mean = 62.86
(SD = 12.25)
P = .000

N = 255
Mean = 50.12
(SD = 17.71)
N = 144
Mean = 42.32
(SD = 15.89)
N = 111
Mean = 60.23
(SD = 14.59)
P = .000

Sig. Diff.
Male/Female
p = .000

p = .078

NS

Overall, female Mathematics examination scores are significantly higher than males. At the junior
level, female Mathematics scores are only marginally significantly better; while at the senior level,
male scores are somewhat (but not significantly) better than female scores. Even though males have
better scores at the senior level, the number of males completing the Math exam is so small relative to
the number of females that it does not significantly affect the overall score.. Scores for both genders
improve significantly when going from the junior to senior level. The increase in male scores is about
5 points better than for females.
For Biology Examination
417 students completed the Biology examination (see Table 2). The overall exam means and standard
deviations (SD) for the Math exam by gender are presented in Table 4. The means and standard
deviation by gender for each grade level is also presented. Significant differences in mean scores are
noted.
TABLE 4: Gender Differences in Biology Scores

Overall

For juniors

For seniors
Sig. Diff. Junior/Senior

Male

Female

N = 158
Mean = 51.18
(SD = 15.52)
N = 120
Mean = 48.39
(SD = 15.60)
N = 38
Mean = 59.97
(SD = 11.62)
p = .000

N = 259
Mean = 55.95
(SD = 14.16)
N = 143
Mean = 51.41
(SD = 13.70)
N = 116
Mean = 61.53
(SD = 12.69)
p = .000

Sig. Diff.
Male/Female
p = .001

p = .096

NS

Overall, female Biology exam scores are significantly better than males, with females having higher
mean scores at both the junior and senior levels. The 3 point difference in scores is at the junior level
is marginally significant, while the 1 ½ point difference at the senior level is not. Scores for both
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genders improve significantly when going from the junior to senior level, with males improving
about 1 ½ points more than females.
Discussion
At junior secondaryschool 2 (equivalent to 7th grade in USA system), female students score
significantly higher than male students in English Language. At senior secondary school2 (equivalent
to 11 th grade in the USA system), female students continue to score higher than male students in
English Language but the scores are not statistically significant. This study is in disagreement with
Fakeye (2010) who reported that at the senior secondary level, male students performed significantly
higher than female students in English Language and Abdu‐Raheem (2012) who reported that there
was no significant difference in English Language achievement at the end of senior secondary school
in Nigeria.
In the area of Mathematics, female students scored higher than male students at junior secondary
school year 2 while male students scored higher than female students in senior secondary school year
2. However, at none of the levels was the score statistically significant. This study is in line with the
findings of Ajai and Imoko (2015) who reported no significant difference in male and female
achievement in mathematics.
At the junior secondary level female scores in Biology were significantly higher but at the senior
secondary school level, the difference was not statistically significant. There are no reported known
studies in terms of gender and achievement in Biology at the junior secondary school level but at the
senior secondary school level, the study agrees with findings from Olasehinde and Olatoye (2014b)
who reported no significant difference between male and female students in achievement in biology.
Conclusion
United Nations Millennium Goal 3 calls for the promotion of gender equality and the empowerment
of women. Specifically, this Goal advocates for the elimination of gender disparity in primary and
secondary education , preferably by 2005 and in all levels of education by 2015. An important goal
worldwide for many countries is not only the increase of girls and women in STEM fields but also
their achievement in these fields. Many studies are showing some improvement in female
achievement in the areas of science and mathematics at the pre‐university level. This study sheds
some light on the situation in south‐ south Nigeria. Schools systems in Nigeria should continue to
design strategies to not only encourage girls and women in science and mathematics education but
also ensure their continued success. Female students continue to score significantly higher than male
students in English Language. Strategies should be developed to ensure that boys do better in this
subject area given the importance of English language for communication and in the workplace in
Nigeria.
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