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Abstract

The study examined gender difference in differential item functioning of JSCE Mathematics in
public secondary schools in Ekiti State. The main purpose of this study is to investigate whether the
items of the JSCE Mathematics functioned differentially among examinees based on their gender.
This study adopted descriptive ex-post facto that aims at detecting differential item functioning
(DIF) in JSCE Mathematics multiple choice test items of 2020/2021. The target population for this
study consisted of Junior Secondary School 3 (JSS3) students in Ekiti State of Nigeria. The sample
for the study consisted of 120 students drawn from four public secondary schools in Ekiti State. The
sample was selected using multistage sampling procedure. The instruments used were moderated
and validated Ekiti State Ministry of Education JSCE multiple-choice objective test in Mathematics
for 2020/2021 session consisting of 50 items and the students' Optical Mark Reading - OMR
(answer sheets). Data gathered were analyzed using Mantel-Haenszel Differential Item
Functioning (DIF) Chi Square Analysis. The findings of the study revealed that some items function
differentially in JSCE Mathematics test administered in 2020/2021 among male and female
examinees but the items do not show a significant difference in the number of items functioning
differentially by gender. It was recommended among others that the Ministry of Education should
collaborate with Tests and measurement experts in organizing workshops to educate teachers on the
implications of quality tests.

Keywords: Gender, Differential item functioning, Mathematics, Junior secondary school
certificate examination, Multiple choice test

Introduction cause systematic errors in the measurement

The need to develop achievement tests that
provide fair and accurate estimate of the ability
of all examinees, not minding the sex cannot be
over-emphasized as important decisions are
made based on the scores obtained by the
examinees. A fair test is the one that is
comparably valid for all groups and individuals
and that affords all examinees an equal
opportunity to demonstrate the skills and the
knowledge which they have acquired and which
are relevant to the purpose of the test (Olufemi &
Oluseyi, 2015).

Bias is said to exist when a test or an item

(Zumbo, 2007). For instance, if test scores
indicate that males perform better on a certain
test or item than females do, when in fact both
groups have equal ability, the test or item
provides a biased measure. This means that
something else than what was intended is
measured in biased items. The presence of bias is
a cause for concern because tests are used as a
gatekeeper for educational and career
opportunities.

Investigating test score for Differential Item
Functioning (DIF) helps to determine when
respondents with the same level of knowledge
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have a different probability of answering the
item correctly. Once identified, DIF may be
attributed to item impact or to item bias. Item
bias is of particular concern in mathematics
achievement where differences between females
and males are commonly found. DIF is not equal
to item bias, however, it is a necessary condition
for item bias, and that is, if an item is biased
certainly there exists DIF whereas the existence
of DIF does not necessarily mean that the item is
biased. DIF allows one to judge whether items
are functioning in the same manner for various
groups of examinees (Madu, 2012; Ebisine,
2013). According to Adediwura (2013) and
Amuche and Fan (2014), items are sometimes
found to behave differently in distinct groups
such as gender. In other words, two examinees
with the same latent trait value but differing in
other characteristics may have differing
probabilities of response.

DIF items may function as a serious threat to
the validity of the measuring instruments. It is
critical that test items do not differentiate among
examinees based on their gender but rather
differentiate between them based solely on their
abilities. Over the years, research data indicate
that the nature of differences in mathematics
performance between females and males can be
masked or distorted by looking at total score
alone and paying no attention to the construct
components of the test (Abedalaziz, Leng &
Alahmadi, 2010; Ahmadi & Bazvand, 2016).
Many analysts have attempted to identify items
features, such as content, format, context, and
cognitive process required, that are related to
differential performance. For example, some
reported that males outperformed females in the
content areas of geometry, ratio, proportion, and
percent, and arithmetic/algebraic reasoning
involving a real-world context; females tended
to perform better in algorithmic or
computational skills; but showed little
difference on general knowledge of
mathematics.

Adedoyin (2010) investigated gender biased
items in public examinations and found that out
of 16 test items that fitted the Three Parameter
Logistic item response theory statistical
analysis, five were gender biased. Although this
study focused on gender biased in Junior
Secondary School Certificate Examination
(JSCE) Mathematics items, it was carried out on

Botswana Junior School Examination. Adebule
(2013) examined a study of differential item
functioning on Ekiti State Unified Mathematics
Examination for senior secondary schools for
2008/2009 and 2009/2010. The result showed
that there is closeness in the mean and standard
deviation of the scores of test-takers, but it was
not on JSCE. Ndifon, Umoinyang and Idiku
(2010) reported that there was no significant
difference between males and females in
Mathematics achievement test as females were
capable of competing with their male
counterparts. Female students do not see
mathematics as a male subject any longer.

Ajeigbe and Afolabi (2014) investigated
gender-related DIF in Mathematics multiple
choice items administered by West African
Examination Council (WAEC). With the aid of
Modified Chi-square Statistics (X°), the results
indicated that male and female examinees
function differentially in 39 out of 50 items.
Although DIF methods were used, it was not on
JSCE Mathematics items. One important aspect
of the item analysis is to examine Differential
Item Functioning (DIF), in the items even small
amounts of DIF deserve due attention to avoid
unfair and unintended consequences. The
present study focuses on this and attempts to
scrutinize DIF in this test in terms of gender. The
main purpose of this study is to investigate
whether the items of the JSCE Mathematics
functioned differentially among examinees
based on their gender

Research Question

1. What are the differential item functioning of
the Items in JSCE Mathematics test
administered in 2020/2021 with respect to
gender¥

Research Hypothesis

I. Items 1in JSCE Mathematics test
administered in 2020/2021 do not significantly
function differentially between male and female
examinees.

Methodology

This study adopted descriptive ex-post facto
that aims at detecting differential item
functioning (DIF) in JSCE Mathematics
multiple choice test items of 2020/2021. In this
study, the researcher does not have direct control
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on the independent variables because the
manifestations had already taken place.

The target population for this study
consisted of Junior Secondary School 3 (JSS3)
students In Ekiti State of Nigeria. The sample for
the study consisted of 120 students drawn from
four public secondary schools in Ekiti State. The
sample was selected using multistage sampling
procedure.

The instruments used for this study were the
Ekiti State Ministry of Education JSCE
multiple-choice objective test in Mathematics
for 2020/2021 session consisting of 50 items and
the students' Optical Mark Reading - OMR
(answer sheets). The OMR consists of two
sections, section A and section B. The section A
of the OMR elicits bio-data information while
the section B of the OMR contains the options A

Results

to E which affords the students the opportunity
to shade the Key to the fifty items of the Ekiti
State Ministry of Education Mathematics JSCE
multiple-choice objective test.The items were
developed, moderated, validated, and used by
Ekiti State Ministry of Education for JSCE.

The Ekiti State Ministry of Education
Mathematics JSCE multiple-choice objective
test had been administered on the students by the
Ekiti State Ministry of Education and the
students' Optical Mark Reading - OMR (answer
sheets) marked. The students' Optical Mark
Reading - OMR (answer sheets) was obtained
from the Ekiti State Ministry of Education for
data analysis. Data gathered were analyzed
using Mantel-Haenszel Differential Item
Functioning (DIF) Chi Square Analysis.

Research Question 1: What are the differential item functioning of the items in JSCE Mathematics
test administered in 2020/2021 with respect to genderi¥

Table 1: Mantel-Haenszel Differential Item Functioning (DIF) Chi Square Analysis of Responses
by Male and Female Students in JSCE Mathematics test

p-value p-value
Item | M F Chi. | Sig | Rem Item | M F Chi. Sig | Rem
Sq. Sq.

1 0.69 10.71 | 0.18 |0.87 | Not Sig 26 0.67 [0.68 | 0.18 0.80 | Not Sig
2 0.70 1 0.72 1 0.48 | 0.66 | Not Sig 27 0.70 [0.69 |0.22 0.81 | Not Sig
3 0.77 10.79 10.22 ]0.77 | Not Sig 28 0.65 048 |7.05 0.01 | Sig(M)
4 0.66 | 0.64 | 0.10 |0.90 | Not Sig 29 0.62 ]0.60 |1.23 0.28 | Not Sig
5 0.70 10.74 10.33 ]0.78 | Not Sig 30 0.67 [0.65 ]0.61 0.60 | Not Sig
6 0.78 10.77 1 0.61 |0.63 | Not Sig 31 0.68 ]0.51 |6.99 0.02 | Sig (M)
7 0.72 10.74 10.08 ]0.91 | Not Sig 32 0.66 |0.66 |0.08 0.92 | Not Sig
8 0.79 10.81 10.27 ]0.81 | Not Sig 33 0.54 [0.70 |6.82 0.02 | Sig (F)
9 0.70 1 0.70 | 0.39 |0.74 | Not Sig 34 0.69 [0.67 |0.19 0.78 | Not Sig
10 0.72 10.71 1048 ]0.62 | Not Sig 35 0.76 10.70 |2.07 0.13 | Not Sig
11 0.60 | 0.57 1034 |0.79 | Not Sig 36 0.67 [0.68 |0.19 0.82 | Not Sig
12 0.51 10.75 1 7.39 10.01 | Sig(F) 37 0.70 10.69 [0.13 0.83 | Not Sig
13 0.55 10.78 19.83 |0.00 | Sig(F) 38 0.64 1049 |7.15 0.01 | Sig (M)
14 0.74 10.77 1 0.34 | 0.81 | Not Sig 39 0.53 0.54 {0.03 0.89 | Not Sig
15 0.72 10.57 | 7.82 10.01 |Sig(M) 40 0.70 [0.69 |0.08 0.83 | Not Sig
16 0.73 10.74 1 0.12 | 0.91 | Not Sig 41 0.70 [0.71 |0.42 0.75 | Not Sig
17 0.62 | 0.81 | 8.01 ]0.01 |Sig(F) 42 052 1070 [ 7.13 0.01 | Sig(F)
18 0.75 10.73 10.47 |0.79 | Not Sig 43 0.60 [0.61 |0.18 0.81 | Not Sig
19 0.72 10.56 | 8.01 ]0.00 |Sig(M) 44 0.71 0.70 | 0.16 0.82 | Not Sig
20 0.70 10.49 |9.12 ]0.00 | Sig(M) 45 074 10.75 ] 0.28 0.74 | Not Sig
21 0.70 1 0.72 1 0.23 | 0.88 | Not Sig 46 0.71 0.54 | 7.16 0.01 | Sig (M)
22 0.69 |10.67 1037 ]0.81 | NotSig 47 072 10.72 10.21 0.85 | Not Sig
23 0.59 10.74 | 7.11 ]0.02 | Sig(F) 48 0.68 [0.67 |0.02 0.93 | Not Sig
24 0.74 10.56 | 7.32 10.01 |Sig(M) 49 0.50 ]0.51 [0.03 0.90 | Not Sig
25 0.70 1 0.70 | 0.07 |0.98 | Not Sig 50 049 [0.65 |6.82 0.01 | Sig (F)
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Table 1 above indicated that 15 items out of
50 multiple choice Mathematics items
functioned differently by location. Differential
Item Functioning (DIF) effects were observed
among 15 items that is items 12, 13, 15, 17, 19,
20, 23, 24, 28, 31, 33, 38, 42, 46 and 50. This
shows that 15 items were identified as exhibiting
differential functioning among male and female
students in which eight items are in favour of
male while seven items are in favour of female
students. Thirty-five items were identified as not
exhibiting differential functioning among male
and female students.

Hypothesis Testing
Hypothesis 1: Items in JSCE Mathematics test
administered in 2020/2021 do not significantly

function differentially between male and female
examinees.

Table 1 above revealed that 15 items
representing 30% functioned differently by
gender and 35 items representing 70% do not
function differentially. The findings showed that
out of the 15 items that functioned differentially
by gender, eight items representing 53.3% were
in favour of male students (that is, seven items
representing 46.7% functioned against male
examinees) while seven items representing
46.7% were in favour of the female students
(that 1is, eight items representing 53.3%
functioned against the female examinees). The
below table showed Chi-square summary of
Differential Item Functioning in favour of male
and female students.

Table 2: Chi-square summary of Differential Item Functioning in favour of male and female

students
Gender Item favoured due to df X -cal p-value
DIF
Male 8 (7.5)
Female 7(7.5) 1 0.09 0.893
Total 18
P>0.05

Table 2 shows that the chi-square calculated
value of 0.09 is not significant at 0.05 level of
significance because 0.893>0.05, so the null
hypothesis is not rejected. This implies that
items in JSCE Mathematics test administered in
2020/2021 do not significantly function
differentially between male and female students.

Discussion

The findings revealed that male and female
students function differential in 15 items and no
difference in 35 items. The 15 items identified as
exhibiting differential functioning among male
and female students were eight items in favour
of male and seven items in favour of female
students. This finding is of the same view with
Adediwura (2013) and Amuche and Fan
(2014)that items are sometimes found to behave
differently in distinct groups such as gender. In
other words, two examinees with the same latent
trait value but differing in other characteristics
may have differing probabilities of response.
The findings of Madu (2012) is in line with this
study when it concluded in a study that 39 items

in the mathematics test were identified as
exhibiting differential item functioning between
male and female examinees while 11 items do
not exhibit differential function between male
and female examinees.

The finding from hypothesis revealed that
items in JSCE Mathematics test administered in
2020/2021 do not significantly function
differentially between male and female
examinees. This finding is in agreement with the
findings of Adebule (2013) who investigated
DIF in a 3-20 item multiple choice Mathematics
test items selected from Ekiti State Unified
Mathematics examination for 2008/2009 and
2009/2010 academic sessions. The study
concluded that the items of ESUME did not
significantly function differentially among the
testees on thebasis of gender, age, parental
qualification and location.This study also agrees
with Abedalaziz, Leng and Alahmadi(2010) and
Ndifon, Umoinyang and Idiku (2010) who
reported that there was no significant difference
between males and females in Mathematics
achievement test as females were capable of
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competing with their male counterparts. Female
students do not see mathematics as a male
subject any longer. Madu (2012) findings
however contradicted this finding. He indicated
that items significantly function differentially by
gender for male and female examinees in 39
items.
Conclusion and Recommendation

The study concluded that some items
function differentially in JSCE Mathematics test
administered in 2020/2021among male and
female examinees butthe items do not show a
significant differencein the number of items
functioning differentially by gender.The
Ministry of Education should collaborate with
Tests and measurement experts in organizing
workshops to educate teachers on the
implications of quality tests. They should as well
train teachers to know about the modern
measurement frame work called DIF aswell as
the necessary interpretations involved.
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