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Abstract

Schools across the globe have reopened after Coronavirus discase (COVID-19) pandemic with
innovative pedagogical approaches including innovations in teacher-made assessments to help manage
the effect of the pandemic. There are growing concerns among educators that teacher-made assessment
(tests) may contain differential item functioning (DIF). The paper assessed gender-based DIF in the
2020 May/June National Business Certificate (NBC)/National Technical Certificate (NTC) Physics
multiple choice test of the National Business and Technical Examinations Board (NABTEB) for
possible adaptation in classroom assessment. Ex-post facto research design was used for the study. A
total of 23,769 candidates that sat for the physics certificate examinations in Nigeria in 2020 were
selected by census. 2020 May/June NBC/NTC Physics multiple choice test was used for data collection.
The instrument belongs to a - public examination body, NABTEB and cannot be modified by external
validation process. The reliability was established by NABTEB too. The students’ responses to items
of the instrument were obtained from NABTEB in a-person by item matrix format. The Binary Logistic
Regression of SPSS 21 version was used to analyse gender-based DIF for each item. The results of the
data analyses provided answers to rescarch questions. The hypothesis was tested at 0.05 level of
significance using Wald statistic. It was found that some items of the instrument contained gender-
based DIF and recommended, among others, that teachers should consider DIF analysis during test
development processes to enhance test faimess and quality.

Kevywords: Differential item functioning, innovative pedagogies, national business certificate, national
tﬁ:imica.l certificate. teacher-made formative and summative assessments.

Introduction

The Coronavirus disease (COVID-19) disrupted educational programmes leading to closure of schools
and institutions across the globe, thus depriving millions of students and pupils of their schooling.
However. schools have reopened with nations developing innovative responses including pedagogical
approaches to sustain gains already made towards the goals of the 2030 Education Agenda. The
innovative pedagogical approaches are essential to help manage the after effect of the pandemic.
Mynbayeva et al. (2017) defined innovative pedagogies as new and creative teaching strategies adopted
by teachers to facilitate effective interaction between the teachers and learners for the purpose of
M learners’ mastery of the subject being taught. Innovative pedagogies can also be viewed from
the angle of learning results acquired by the learners that are required for their effective contribution to

a better future (CIVIS, 2020).

Innovative pedagogies in the classroom take different approaches including innovations in teacher-
made formative and summative assessments. Formative assessment is a type of assessment teachers
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published by a public examination board in Nigeria - NA]?TEB. The. h'dayi.l.unc NmeCcN;t(: tc:z::un::::ss
are conducted across the country every year through L‘II!I.lfOI'm ad1m1'ustratlr;n ;)'h oo e
whose demographic data such as gender are provided. Thorndike an ormn

remarked that such tests items developed and published by State Examinations Development Centre

like NABTEB, JAMB, NECO and WAEC should not be biased or detected as having DIF.
Globally, education is recognised as a means of achieving h@m eman'cipat.u-m. To this end, lvanous
governments make laws and policies towards ensuring that their rcspt‘acnvc citizens have .equa ;cce?s
and opportunities to quality education. The National Policy on Education (I"‘e.dcral Republic of 1gcn;
[F.R.N.], 2014: 2) prescribed the goals of education to include “prow.smn (?f .equal acce.ss an
opportunities to qualitative education for all citizens at all levels of education thhm and outside the
formal school system”. The implication is that items in a test developed and administered to test takers
by public examination boards in Nigeria should not function differently among the test takers based on
gender. This is very essential because Physics is a compulsory subject for any NBCM C hf)ldcr
aspiring to become an Engineer, Medical Doctor, Teacher, Nurse, among others. Physics test -ltems
should measure the knowledge and skills taught in school and are fair to all the takers irrespective of
their gender.

Statement of the Problem

Despite the importance of test as a tool for innovative pedagogical approach especially in the post
COVID 19 era, some educators and researchers are raising concerns on the issue of test takers who have
the same abilities endorsing an item differently due to their gender. Why should test takers of the same
latent trait but belonged to different gender respond differentially to a Physics item? Besides, the
researchers have not found any study with enough empirical evidence on NABTEB Physics multiple
choice items containing gender-based DIF. In addition, there is paucity of information on gender-based
DIF in NABTEB Physics multiple choice test, as most of the studies in literature on gender-based DIF
focused on Senior School Certificate (SSC) Physics multiple choice items of WAEC and NECO, thus
neglecting the NABTEB NBC/NTC Physics multiple choice items. Therefore, the quest to ascertain the
gender-based DIF status in NABTEB Physics multiple choice test called for the study.

Objective of the Study

The objective of the study is to integrate gender-based DIF analysis as an innovative pedagogical

strategy: An x-ray of National Business and Technical Certificate examinations. Specifically, the
objectives of the study are to identify:

1. Gender-based DIF in NABTEB May/June 2020 NBC/NTC Physics multiple choice test.

2. The group favoured by each item that exhibited gender-based DIF i
2 in the NABTEB May/June
2020 NBC/NTC Physics multiple choice test. h

Research Questions
The following research questions guided the study:

1. Which item(s) in the NABTEB Ma .
y/June 2020 NB : g
exhibited gender-based DIF? C/NTC Physics multiple choice test

2. Which group was favoured by each that exhibited
; gender-based DIF i
2020 NBC/NTC Physics multiple choice test? ased DIF in the NABTEB May/June

Hypothesis
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The null hypothesis tested at 0.05 level of significance guided the study.

1. There is no item(s) in the NABTEB May/June 2020 NBC/NTC Physics multiple choice test
that significantly exhibited gender-based DIF.

Method

An ex-post facto research design was adopted for the study. The design was used to unravel factors
mmedtoahmdycﬂmngsmcofaﬂaﬁsmdwcmyommtospecﬁononplmsiblccasualfactors
(Cohen, Lawrence & Morrison, 2007 cited in Ugwoke, 2021). The population comprised all the 23,769
candidates that sat for NABTER 2020 May/June NBC/NTC Physics multiple choice test while the entire
23,769 candidates were selected by census. May/June 2020 NBC/NTC Physics multiple choice test
obtained from NABTEB was used for data collection. It contained 50 items and was used for the study
without modifications. The instrument belongs to a standard, public examination body, NABTEB and
cannot be modified by external validation process. The reliability was as established by NABTEB too
and cannot also be modified by external reliability process.

The data for this study which comprised 23,769 candidates’ item response matrix on 2020 May/June
NBC/NTC Physics Multiple Choice tests were collected from NABTEB in soft copy. The electronic
copy of the dichotomously scored response (1 for correct answer or 0 for wrong answer) which
highlighted the subgroups (male and female) were obtained from NABTEB and Binary Logistic
Regression of SPSS 21 version was used to analyse gender-based DIF for each item. Descriptive
statistics using frequency was also used in identifying the number of correct response for each item that
functioned differently by gender. The results of data analysis provided answers to research questions
while hypothesis was tested at 0.05 level of significance using Wald statistic. Decision rule was any
item with probability, p-value less than or equals to .05 level of significance was considered to have
significantly exhibited gender-based DIF.

Results

Research Question One
Which item(s) in the NABTEB May/June 2020 NBC/NTC Physics multiple choice test exhibited

gender-based DIF?
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Table 1
Result of Binary Logistic Regression Analysis for gender-based DIF in the NABTEB 2020 May/June
NBC/NTC Physics multiple choice test; N = 23,769, Male = Reference group, Female = Focal group

Item B S.E. Wald df  Sig. 95% C.1. for Flagged DIF
EXP(B) DIF (F) Apgainst
Lower Upper
1 -.098 0064 2.305 1 129 799 1.029
2 045 065 A89 1 485 922 1.187
3 -.186 048 15.134 1 000 756 912 Flagged  Female
4 -.095 045 4.468 1 095 832 993
5 -.020 065 096 1 57 .863 1.113
6 066 046 2.078 1 149 976 1.169
7 207 077 7.300 1 007 1.058 1.429 Flagged Male
8 -011 049 050 1 .824 898 1.089
9 -267 048 30715 1 132 697 .842
10 -.003 065 002 1 964 878 1.133
11 -231 054  18.604 1 .556 714 .882
12 -152 .044 11.705 1 .001 787 .937 Flagged Female
13 -059 .044 1.762 1 184 864 1.028
15 -.149 042 12.689 1 .000 793 935 Flagged  Female
16 -.136 060 5.136 1 023 776 982 Flagged  Female
17 133 047 7.862 1 515 1.041 1.253
18 061 052 1.357 1 244 959 1.178
19 -.040 046 77 1 378 .878 1.051
20 -015 050 092 1 762 .893 1.086
21 -.081 051 2453 1 117 834 1.020
22 281 045 38.120 1 .000 1.211 1.448 Flagged Male
23 .106 044 5.810 1 016 1.020 1.211 Flagged Male
24 -.158 049 10.630 1 765 776 939
25 205 049 17.178 1 231 1.114 1.353
26 -357 061  34.339 1 .000 621 .789 Flagged  Female
27 -.246 049 25230 1 631 710 .860
28 017 .053 104 1 747 917 1.129
29 017 052 11 1 739 919 1.126
30 179 048  13.801 1 .000 1.088 1.314 Flagged Male
31 -012 048 067 1 796 .899 1.085
32 -.036 049 525 1 469 876 1.063
33 056 047 1.391 1 238 964 1.160
34 .105 052 4.003 1 045 1.002 1.231 Flagged Male
35 .068 049 1.949 1 163 973 1.177
36 024 047 269 1 .604 935 1.123
37 -.050 043 1.341 1 247 874 1.035
38 -.129 047 7.505 1 636 .801 964
39 -.178 053 11301 1 251 755 929
40 215 051 18.031 1 .000 1.123 1369  Flagged Male
41 -.044 .065 470 1 493 842 1.086
42 433 049  78.638 1 250 1.401 1.696
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43 -.167 063 7.052 1 882 748 957
44 -303 052 34.031 1 741 667 818
45 174 046 14.215 1 562 1.087 1.302
46 -.206 056 13.724 1 000 729 907 Flagged  Female
47 -.069 048 2.072 1 150 .850 1.025
48 179 054 10.863 1 321 1.075 1.331
50 -014 048 079 1 179 .898 1.084

Table 1 showed statistics of 2020 May/June NBC/NTC Physics multiple choice test items that contained
gender-based DIF. It revealed that the Physics test which consisted 50 items had 12 items that contained
gender-based DIF. Specifically, the item numbers 3, 7, 12, 15, 16, 22, 23, 26, 30, 34, 40 and 46

contained gender-based DIF. Item number 36 was detected as constant during analysis and removed
from the result.

Research Question Two

Which group was favoured by cach item that exhibited gender-based DIF in the NABTEB May/June
2020 NBC/NTC Physics multiple choice test?

Table 2

Result of Binary Logistic Regression Analysis for gender-based DIF in the NABTEB 2020 May/.June
NBC/NTC Physics multiple choice test; N = 23,769; Male = Reference group; Female = Focal group

Item B S.E. Wald df  Sig 95% C.I. for Flagged DIF

EXP(B) DIF (F)  Against
Lower Upper

3 -186 048  15.134 1 .000 756 912 Flagged  Female
207 077 7.300 1 .007 1.058 1429  Flagged Male
12 -152 044 11.705 1 .001 787 937  Flagged  Female
15 -149 042 12.689 1 .000 793 935  Flagged  Female
16 -136 060  5.136 1 .023 776 982  Flagged  Female
22 281 045  38.120 1 .000 1.211 1.448  Flagged Male
23 106 044 5810 1 016 1.020 1211  Flagged Male
26 -357 061 34339 1 .000 621 789  Flagged  Female
30 179 048 13.801 1 .000 1.088 1314  Flagged Male
34 105 052 4.003 1 .045 1.002 1231  Flagged Male
40 215 051 18,031 1 .000 1.123 1369  Flagged Male
46 .206 056 13.724 1 000 729 907 Flagged Female

The table 2 shows that out of the 12 items detected to exhibit DIF, 6 items which are 7, 22, 23, 30, 34
and 40 exhibit DIF against the male test takers while 6 items which are 7,7, 12, 15, 16, 22, 13, 26, 30,
33, 40, and 46 exhibit DIF against the female Physics test takers. Items 14 and 49 were detected as
constants during analysis and consequently removed from the result.
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Hypothesis ) : "
There is no item(s) in the NABTEB May/Junc 2020 NBC/NTC Physics multiple choice test that

significantly exhibited gender-based DIF.

Table 3
Wald test statistic showing the significance of gender-based DIF in NABTEB May/June 2020 NBC/NTC

Physics multiple choice test.

Item B S.E. Wald Df  Sig. Level of Decision
significance

3 -.186 048  15.134 1 .000

7 207 077 7.300 1007

12 -.152 044 11.705 1 .00l

15 -.149 042 12.689 1 .000 Ho

16 -136 060 5.136 1 023 Rejected

2 281 045 38.120 1 000 05

23 106 044 5810 1 016

26 387 061 34339 | 000

30 179 048 13.801 1 000

34 105 052 4.003 1 045

40 215 051 18.031 1000

46 -.206 056 13.724 1 000

The data in table 3 showed that the NABTEB 2020 May/June NBC/NTC Physics test item numbers: 3,
7,12, 15, 16, 22, 23, 26, 30, 34, 40, and 46 have p-values of .000, .007, .001, .000, .023, .000, .016,
.000, .000, .045, .000, and .000 respectively. The p-value for each of the 12 items is less than 0.05 alpha
levels; therefore, the null hypothesis was rejected. The researchers therefore, concluded that some items
in the NABTEB 2020 May/June NBC/NTC Physics multiple choice test significantly exhibited gender-
based DIF.

Discussion

Table 1 revealed that 12 out of 50 items in the NABTEB 2020 NBC/NTC Physics multiple choice test
exhibited gender-based DIF. This finding is in line with that of Sapmaz (2019) who investigated gender-
based DIF and identified three (3) out of 40 items that had DIF. However, whereas the study was based
on Mathematics, this study assessed gender-based DIF in Physics test,

Tnblf 2 revuled that six itcn'u that contained gender-based DIF were against the males while the
remaining six items were against the females. This result was corroborated by Yildirim (2015) who

investigated gender-based DIF and found that one of the items which exhibited DIF favoured the

females while the rcmainir'lg 19 items favoured the males. However, Tshering (2006) who performed
Vmoc,b‘;bued DIF analysis of 910 dichotomized items of English Reading Comprehension and
diﬁamﬁjgt.ﬁLsio:?} School Education noted that four (4) items of the test functioned

’ 1d not indicate which of th,
takers) the DIF items favoured. Differential item fu of the gender (male test takers or female test

. nctioning affects test validity.
gender-based response differences in science to item f'orm: effect W e e

The It of the
b”“r'e;lm 0“.| NABMyTEBw;; ]esqt:;é corroborated by Osamede et al. (2016) who investigated gender-
/NTC Mathematics multiple choice test and found that 17 items
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(34%) contained DIF. However, whereas Mathematics multiple choice test was used by the researchers,
this study used 2020 NBC/NTC Physics multiple choice test. The result also showed that the hypothesis
was rejected which implied some items in the NABTEB 2020 May/June NBC/NTC Physics test
significant exhibited gender-based which is in line with that of Zimba and Chafutwa (2019) who re-
examined gender differential item functioning (DIF) in Malawi School Certificate of Education
(MSCE) Computer Studies examination items using a Classical Test Theory (CTT)-based Mantel-

Haenszel (MH) DIF detection procedure. The rescarchers detected three (3) out of 34 items representing
8.82% that had significant DIF.

Conclusion and Recommendations
Concluding, some items in the NABTEB 2020 May/June Physics multiple choice test contained gender-
based DIF. The researchers therefore, strongly recommended that:

1. Teachers across the globe should be trained on DIF analysis to enhance the development of
quality formative and diagnostic tests; and
2. Test development officers of testing agencies and examination bodies across the country carry
out DIF analysis as a routine task during test development processes to eliminate biased items
and enhance test quality.
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