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Abstract
A test is suppose to measure student’s/examind@Btya performance or other traits
irrespective of certain factors like gender, ethwigyeographical locality, social status and
others. By IRT standards, test items should noedémn the characteristics of the sample.
DIF refers to the difference in the statistical gmdies of an item between groups of equal
ability. This study specifically determined thefdiential item functioning (dif) of biology
examination test items administered by West AfriEaamination Council (WAEC) and those
administered by the national examination counciEQQ®) for the years 2000 and 2001.
Senior secondary (second year) students in threeaédn zones of Benue state were used for
the study. The multi-stage stratified sampling teghe was used to select one thousand eight
hundred students for the study. The data collegtede analyzed using the transformed
difficulty technique of thebiolo-mg computer programme and the t-test. The resulthef
analysis showed that some of the items in the exatmins functioned differently which
indicated the existence of dif effects thus meaguwhat they were not supposed to measure.
It was recommended that the IRT system of itemyaigabe adopted by examination bodies
in Nigeria.

Keywords: Testing, DIF effect, invariant, parameter estimat@minees ability.

I ntroduction

Testing is done to determine whether or not anabivge or goal has been obtained. In other
words, testing concerns specific achievement ofualesit in terms of a given objective
(Ogunniyi, 1984).
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Testing consists of a set of uniform questionsawsks$ to which a student is to respond
independently and the result of which can be ttbatesuch a way as to provide a quantitative
comparison of the performance in different studéNtgorgu, 1992). As seen by Ebel (1979),
test is any kind of device or procedure for meagugbility, achievement, interest and other
traits.

From the description of test and testing above, eat tis supposed to measure
student’'s/examinees’ ability/performance or othaits irrespective of certain factors like
gender, ethnicity, geographical locality, sociatss and others.

By the use of Item Response Theory (IRT) framewodrk,the analysis of test items,

psychometricians have found that some items iistantay have functions different from what
the test is meant for. It means that such iteme lateractions with the characteristics of the
sample (examinees/students) taking the test. Tdssribes such items as having differential
functions.

Differential Iltem Functioning (DIF), as defined Bygoff (1975), refers to the differences in
the statistical properties of an item between gsonlpequal ability. The question is do items
function in different ways for different groups t@fst-takers? Item functioning is intended to
be invariant with respect to irrelevant aspecttheftest-takers, such as gender, ethnicity and
socio-economic status. Item functioning is expedtede altered by interventions targeted at
those items, for instance, the use of calculatoesithmetic tests or the use of assistive device
on mobility tests (Badia, Prieto and Linacre, 2002)

DIF investigates the items in a test, one at a tifoe sings of interactions with sample
characteristics. In the widely used Mantel-Haenspgbcedure of detecting DIF
(www.rasch.org/memo39.htm), reference and focaljgsoare identified which differ in a
discernible way. These groups are stratified intmtaming ability levels and their relative
performance on each item is quantified. The abiétyels are usually determined by the total
scores on the test. In this way, the DIF analysisohe item is as independent as possible of
the DIF analysis of the other items. The preseffid@li® may have serious consequences for
the interpretation of test scores for both groups iadividuals. According to Zumbo (1999),
frequently, examination items are considered bidsaduse they contain sources of difficulty
that are not relevant to the construct being messand these extraneous sources affect test-
takers’ performance as those items will bring algifferential functions. It has been found
through researches that differences in test ofestisdachievement in some subjects like
mathematics and Science subjects could be attdibotsocial and cultural influences which
create sex role stereotypes that further reducesalée achievement and interest in
traditionally male-dominated subjects (Ogbebor &ukm 2013).

Current study evidence according to Ogbebor & On(@@L3) implicated “ode” used in
national and regional examinations as functioniifigigintly with respect to subgroups. This
only implies that whatever a student scores frooh®xamination is based on the group he
belongs not his ability. The overall impact of it&tfF, accumulates across the whole test. By
implication, test developers should try as muclpessible to construct test items that may
have minimal DIF effect.

There are several methods to detect if items hd¥eelffects. Some of the methods include
the standard mean difference (SMD) techniques, Gémed Mantel-Haenszel (GMH)
methods, chi-squares techniques, analysis of @ianethods and methods of comparing
plots of transformed item difficulties, factor aysis methods, correlation, logistic regression
and methods based on experimental manipulations.

Item response theory (IRT) techniques are thealgtipreferred procedures for detecting
DIF because they least confound real mean diffe®it group performance with bias (Lord,
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1977). They also offer a more robust solution urmeth uniform and non-uniform conditions
(Ogbebor & Onuka, 2013).

Differential Item Functioning (DIF) in IRT has bedefined as the amount of area between
two item characteristic curves. It is present whiesm simultaneous test of the equality of

parameters is rejected. it sets out to measupsaihaees of equal abilities, but from different

groups, have an unequal probability of answerirggtims correctly.

There are several advantages of using the IRT appron testing DIF effects. IRT
approaches represent an improvement over the acdhsgproaches in latent trait parameter
invariance. With the traditional approach, charigebe examinee sample yield unpredictable
differences in the item statistics.

A second advantage is that item response thedgssslikely to artificially label an item as
biased, unlikely in the CTT approach where a lgpgealue difference and item by group
interaction may label an item as biased when it fiachias exists. Green & Draper (1972)
were the first researchers to introduce the ud€®6ffor measuring bias. In their work they
used test scores instead of ability estimates taining the ICC. Several researchers have
also used ICC in estimating item bias investigaifirord, 1977, Rudner, 1977; Wright 1976;
Ironson & Sukoviak, 1979).

Statement of the Problem

A test is supposed to measure students/examinakty/pérformance or other traits of
interest irrespective of certain factors such axlgg ethnicity, geographical location, social
status and others. In other words, a test itemRdy dtandards is supposed to be invariant in
nature. This is not always the case for psychoo®is have often found some test items to
have interactions with the characteristics of tamgle (examinee/students). Why is this so?
This study sought to find out the differential ftinaing (DIF) of the test items administered
by the West African Examination Council (WAEC) atie National Examination Council
(NECO).

The public opinion about the test items by these éxamination bodies necessitated this
study. The public (Nigerians) believe that WAECttgsms are of better quality than the
NECO test items because more students score hategrin NECO examinations than
WAEC examination.

Objective of the Study

This study specifically determined the differentit@im functioning of Biology examination
test items administered by West African Examinati@ouncil (WAEC) and those
administered by the National Examination CounciEQO).

Resear ch Questions

1. How do the test items of the Biology examinatiomsiducted by NECO function
with respect to sex (boys and girls)?
2. How do the test items of the Biology examinatiomsiducted by WAEC function

with respect to sex (boys and girls)?
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Resear ch Hypothesis

1. The test items of the biology examination condudigdNECO and WAEC do not
differ in function among examinees with respeceg.

M ethodology

Research Design: Instrumentation research design was deemed apgi@gor this study.
Instrumentation research is seen as a study whigls @t introducing new contents,
procedures, technologies or instruments for edmcatipractices (ICEE, 1983).

Area of the Study: The study area was Benue State, Nigeria. Benue iStaithin the North
Central zone of Nigeria. It is made up of 23 logal’ernment areas with three educational
zones (A, B and C).

Population of the Study: The population of the study comprised all yeargh(®S IIl) senior
secondary school students who enrolled for the Mmg/July 2006. Biology senior
secondary school certificate examination of WAE@ &ECO in the three education zones
of Benue State. This population was chosen beatuses assumed they should have covered
the WAEC and NECO Biology syllabuses. There wer@@% students that sat for WAEC
2006 Biology examination and 42,193 students foC®EBiology examination (WAEC and
NECO sources).

Sample and Sampling Techniques

One thousand eight hundred (1800) students forrnedsample for this study. The multi-
stage stratifiedampling technique was used for the study.

I nstrument for Data Collection

The instruments for this study consisted of WAE@ BiCO 2000 — 2001 objective Biology
guestions respectively. The Biology objective guesfor each year is made up of 60 items
for both WAEC and NECO.

M ethod of Data Collection

The instruments were administered to the studentsdined research assistants and senior
Biology teachers of the selected schools under diygervision of the researcher. The
instruments were administered under similar coodgias given by the examination bodies.

Method of Data Analysis

The transformed item difficulty technique (adjustbdeshold) of the BILOG MG Computer
Programme was used to analyze the data collectad.t&chnique was used to answer the
research question while the hypothesis was tesséng uhe t-test analysis of the SPSS
Computer programme at 0.05 level of significanche T-test is to enable the research
establish if there is a difference in the DIF ofttéems by the examination bodies among
boys and girls.



International Review of Social Sciences and Hunesiitvol. 7, No. 1 (2014), 52-65 56

Results

Resear ch Question 1

How do the different items of Biology examinatioonducted by NECO function with
respect to sex (boys and girls)?

Table 1 shows the adjusted threshold values fangydbifferential item functioning for items

in the biology examination for the year 2000 contdddoy NECO. Note that for this study,
any variation of between -0.05 to -3.00 and 0.03.0® is an indication of DIF.

Resear ch Question One

Table 1: Model for Group Differential Item Functioning: Adjted Threshold Values DIF
Sex Neco 2000

I TEM GROUP ITEM GROUP
1 2 1 2

ITO1 -0.95 -1.39 IT31 1.01 1.29
ITO2 1.29 1.01 IT32 0.84 0.32
ITO3 0.97 0.59 IT33 1.81 0.57
ITO4 0.22 0.52 T34 1.61 0.64
ITOS -0.06 0.01 IT35 2.86 1.30
ITO6 1.13 0.48 IT36 1.01 2.34
ITO7 2.27 0.01 IT37 3.89 5.25
ITO8 3.64 3.21 IT38 1.64 1.43
ITO9 1.27 0.62 ITO9 -0.47 -0.27
IT10 2.68 3.59 IT40 0.65 0.08
IT11 0.01 0.09 IT41 -0.35 -0.69
IT12 1.04 2.86 IT42 0.33 0.24
IT13 -0.10 0.38 IT43 0.73 -1.11
IT15 -0.33 0.06 IT44 0.61 0.11
IT16 1.25 1.22 IT45 2.61 1.49
IT17 1.47 0.75 IT46 1.80 2.18
IT18 1.89 0.97 IT47 1.10 1.41
IT19 -1.31 -0.31 IT48 1.36 1.62
IT20 1.66 0.65 IT49 -1.24 -1.50
IT21 1.72 2.22 TS0 0.54 0.48
IT22 0.72 0.66 IT52 1.88 3.98
IT23 1.93 1.06 ITS3 1.07 1.07
IT25 1.04 0.85 1TS54 2.66 4.33
IT26 3.23 3.47 ITS55 1.50 2.37
IT27 1.28 1.12 IT56 1.83 1.18
IT28 3.33 3.63 IT57 0.27 0.25
IT29 0.33 -0.33 ITS8 0.47 -0.39
IT30 0.32 1.17 ITS9 1.66 2.74

Key: 1 = Boy, 2 = Girl
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As seen from Table, 1 several items (48%) had tiaria in their adjusted threshold values,
which indicated DIF effects. Other items either tiaelir values equally high or equally low
(31% and 29% respectively).

The adjusted threshold values for items for the @881 are shown in Table 2. Thirty (30)
(51%) items out of the 60 items in the test hadati@ns in their adjusted threshold values.
The remaining 30 items had their values either I{&8#%0) for both groups or low (31%) for

both groups as seen for items 2 and 14 respectively

Table 2: DIF Gender Neco 2001 Model for Group Differentianh Functioning: Adjusted
Threshold Values

ITEM GROUP ITEM GROUP
1 2 1 2

ITO1 -2.05 -1.71 IT31 1.08 1.59
ITO2 1.77 1.59 IT32 0.99 0.25
ITO3 1.17 0.77 IT33 4.26 2.85
ITO4 0.10 -0.35 T34 -1.83 -1.83
ITOS 3.21 5.64 IT35 0.19 0.05
ITO6 0.89 1.72 IT36 0.28 0.77
ITO7 2.23 1.34 IT37 0.19 0.35
ITO8 0.54 1.34 IT38 2.61 1.86
ITO9 1.36 0.88 IT39 -0.59 -0.25
IT10 1.17 3.06 IT49 -2.17 -0.77
IT11 1.88 0.66 IT41 2.75 0.99
IT12 1.56 2.16 IT42 -1.32 -1.16
IT13 1.27 1.59 IT43 -1.32 -1.26
IT14 0.62 0.56 IT44 1.99 1.72
IT15 2.11 2.85 IT45 2.90 2.85
IT16 -1.52 -1.05 IT46 2.48 2.15
IT17 0.80 1.22 IT47 -0.85 0.15
IT18 1.88 0.15 IT48 -0.33 -1.37
IT19 3.05 2.31 IT49 1.37 1.59
IT20 4.01 2.66 ITSO 1.67 2.66
IT21 -0.50 -1.48 IT51 -0.59 -1.05
IT22 1.46 1.72 IT52 1.46 1.72
IT23 0.99 0.25 ITS3 1.46 2.15
IT24 2.11 1.59 IT54 1.67 231
IT25 1.99 1.72 ITS5 1.56 231
IT26 -0.07 0.05 ITS6 -0.41 -1.37
IT27 4.54 4.54 IT57 -1.42 -0.85
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IT28 2.48 2.66 IT58 2.23 2.85
IT29 1.88 0.77 IT59 0.28 0.46
IT30 0.89 1.47 IT60 2.11 2.00
1 = Boy
2 = Girl

Resear ch Question 2

How do the different items of Biology examinatioonducted by WAEC function with
respect to sex (boys and girls)?

Table 3 shows the adjusted threshold values fangydbfferential item functioning for items
in the Biology examination conducted by WAEC foe frear 2000.

The result shows that about 45 items (77%) in #® had variations in their adjusted
threshold values of boys and girls, as seen fonst&, 4, 5, 6, 7, 10 and others. These
indicated DIF effects. A total of 15 items (26%jl diot have significant differences in their
adjusted threshold values. These items includedksite, 3, 6, 8, 9, 17 and others.

Table 4 revealed the result of the adjusted thidshalue for items for the year 2001. It
showed that 48 items (82%) in the test had varnation their adjusted threshold values for
boys and girls. This could be seen for items 4,25, 7, 8 and others. Seventeen (17) items
(29%) had no significant variations in their adggsthreshold for boy and girls as seen for
items 3, 7, 10, 12, 16, 21, 22 and others.

Resear ch Question Two

Table 3: Model for Group Differential Item Functioning (SeXyljusted Threshold Values

(Waec 2000)

ITEM GROUP1 | GROUP2 ITEM GROUP1 | GROUP?2
ITO1 -1.87 -0.83 IT31 1.78 2.48
ITO2 4.72 2.31 IT32 -2.88 -3.33
ITO3 -0.40 -0.43 IT33 3.75 4.76
ITO4 -3.13 -4.06 T34 -0.62 -1.01
ITO5 3.36 0.94 IT35 3.97 2.31
ITO6 0.65 0.76 IT36 -2.80 -4.16
ITO7 -0.01 0.76 IT37 -2.96 -5.11
ITO8 -0.79 -0.66 IT38 2.53 1.91
ITO9 -2.50 -2.30 IT39 -0.07 0.09
IT10 -2.57 -3.25 IT40 3.27 3.14
IT11 -5.09 -3.86 IT41 -3.31 -2.17
IT12 -4.02 -3.09 IT42 -5.09 -4.26
IT13 -1.87 -2.50 IT43 -2.57 -3.25
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IT14 -4.25 -3.96 IT44 -3.50 -3.25
IT15 1.59 2.94 IT45 -1.81 -1.60
IT16 -1.19 -2.37 IT46 1.78 2.39
IT17 1.29 1.07 IT47 -3.31 -4.60
IT18 0.94 2.22 IT49 5.02 2.48
IT19 3.18 3.25 IT49 -4.64 -3.42
IT20 2.46 2.48 IT50 -5.09 -4.06
IT21 1.23 1.34 IT51 -3.50 -3.68
IT22 2.69 2.84 IT52 -5.62 -3.68
IT23 -4.02 -3.86 IT53 -6.55 -7.67
IT24 -1.94 -2.04 IT54 -6.84 -4.72
IT25 -2.57 -3.96 IT55 -3.40 -4.16
IT26 -3.80 -4.16 IT56 -5.09 -3.42
IT27 -2.96 -2.50 IT57 -5.09 -3.96
IT28 -3.40 -5.57 IT58 -5.25 -4.06
IT29 -2.35 -0.89 IT59 3.09 2.56
IT30 3.80 -4.85 IT60 -6.04 -3.59

Key: 1 = Boy 2 = Girl

Table 4: DIF Sex Waec 2001 Model for Group Differential It€mnctioning: Adjusted
Threshold Values
ITEM GROUP ITEM GROUP
1 2 1 2

ITO1 5.16 7.12 IT31 9.61 10.16
ITO2 -7.85 -4.57 IT32 4,51 4.98
ITO3 6.81 6.04 IT33 7.15 6.76
ITO4 4.19 8.23 T34 7.49 6.40
ITOS 1.07 0.56 IT35 10.73 7.49
ITO6 -7.17 -5.63 IT36 3.24 6.40
ITO7 10.73 10.97 IT37 11.89 13.08
ITO8 10.35 8.23 IT38 7.49 5.33
ITO9 7.83 9.77 IT39 0.45 3.94
IT10 4,51 4.29 IT40 11.89 11.80
IT11 11.89 9.38 IT41 4,51 4.98
IT12 -1.40 -1.13 IT42 -3.26 -4.21
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IT13 3.56 5.33 IT43 5.81 5.33
IT14 6.81 4.98 IT44 0.14 1.23
IT15 9.25 10.16 IT45 548 6.04
IT16 1.38 1.90 IT46 8.18 9.77
IT17 12.29 11.38 IT47 -4.85 -5.99
IT18 -9.63 -7.10 IT48 0.14 0.89
IT19 7.15 10.16 IT49 9.25 8.61
IT20 2.62 4.63 IT50 11.50 9.38
IT21 -3.89 -3.86 IT51 -2.33 -3.17
IT22 -0.16 0.89 IT52 10.35 12.65
IT23 5.81 -0.45 ITS3 -6.49 -2.48
IT24 10.35 5.69 ITS4 -3.26 -7.85
IT25 -4.53 -3.17 ITS5 -7.51 -10.20
IT26 -0.16 1.23 IT56 10.73 10.16
IT27 5.50 -7.10 ITS7 12.29 12.65
IT28 -9.99 -9.40 ITS8 9.25 9.38
IT29 -2.33 -1.13 IT59 -2.33 -1.80
IT30 4.19 1.56 IT60 1.38 -3.86

Key: Group 1 =Boy
Group 2 = Girl

Hypothesis One

The test items of the Biology examinations conddidig NECO and WAEC do not differ in
function among examinees with respect to sex.

Table5: DIF Boys (Group 1) 2000 t-Test: Two—Sample Assuniiggal Variances

Mean | Variance | Observation | Pooled df t-stat P(T<=t) |t P(T<=t) | tCritical
Var one Critical | two two
one
Variable | 1.10 1.30 60 5.83 118 5.64 5.91 1.66
1
NECO
Variable | -1.40 | 10.37 60 5.83 118 5.64 1.18 1.98
2
WAEC

On Table 5 are t-Test results of differential itdonctioning of items of the Biology
examinations conducted by NECO and WAEC among exaasi (boys) for the year 2000.
The result showed that the t-statistic (t-stat &4p.was higher than the t-critical (t-critic =
1.98). The null hypothesis of no significant diface is rejected. By this result, there is a
significant difference in the differential item fetioning of items of the Biology examinations
conducted by NECO and WAEC among examinees (bay2)00.
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Table 6 shows the results of t-Test on the difféaéitem functioning of items of the Biology
examinations conducted by NECO and WAEC among exaesi (girls) in 2000.

Table 6: DIF Girls (Group 2) 2000 t-Test: Two —Sample AssugriEqual Variances

Mean | Variance | Observation | Pooled df t-stat P(T<=t) | tCritical | P(T<=t) | tCritical
Var one one two two
Variable | 1.03 1.97 60 5.30 118, 6.07 7.90 1.66
1
NECO
Variable | -1.52 | 8.62 60 5.30 118, 6.07 1.58 1.98
2
WAEC
The t-Test results showed that the t-statistidgt-s 6.07) was higher than the t-critical (t-
critic = 1.98). The null hypothesis of no signifitcalifference is rejected. Therefore, there is a
significant difference in the differential item fctioning of items of the Biology examinations
conducted by NECO and WAEC among examinees (@irlap00.
The results of the t-Test on the differential itdonctioning of items of the Biology
examinations conducted by NECO and WAEC among exaesi (boys) in 2001.
Table 7: DIF Boys (Group 1) 2001 t-Test: Two—Sample Assuniitggal Variances
Mean | Variance | Observation | Pooled df t-stat P(T<=t) | tCritical | P(T<=t) | tCritical
Var one one two two
Variable | 1.07 2.34 60 2.50 118 -1.03 0.15 1.66
1
NECO
Variable | 9.50 5.00 60 2.50 118 -1.03 0.31 1.98
2
WAEC
From the results on Table 9, it was observed tmat-statistic (t-stat = 1.03) was lower than
the t-critical (t-critic = 1.98). The null hypothesof no significant difference is accepted. It
then means that there is no significant differeincine differential item functioning of items
of the Biology examinations conducted by NECO andB& among examinees (boys) in
2001.
On Table 8 are the results of the t-Test on thierintial item functioning of items of the
Biology examinations conducted by NECO and WAEC agnexaminees (girls) in 2001.
Table 8: DIF Girls (Group 2) 2001 t-Test: Two —Sample Assugriqual Variances
Mean | Variance | Observation | Pooled df t-stat P(T<=t) | tCritical | P(T<=t) | tCritical
Var one one two two
Variable | 1.07 241 60 2.10 118 -2.84 0.00 1.66
1
NECO
Variable | 3.45 4.00 60 2.10 118 -2.84 0.01 1.98
2
WAEC
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The results revealed that the t-statistic (t-st2.84) was higher than the t-critical (t-critic =
1.98). The null hypothesis of no significant diface is rejected. By this result, there is a
significant difference in the differential item fetioning of items of the Biology examinations
conducted by NECO and WAEC among examinees (@irlap01.

Discussion on Resear ch Questions One and Two

The purpose of the research questions was to futdhow the test items of Biology
examinations conducted by NECO and WAEC functiomgtth respect to sex (boys and

girls).

The adjusted threshold value scores of the gikslkaoys sub-groups were used to determine
the differential item functioning of the tests (IDIFrom the results of the research question
one test for 2000, there was clear evidence ohgtmifferences in the threshold values
between the boys and the girls. These differendd@shaare the DIF effects were observed
with most (95%) of the items such as items 1, 57,8, 12 among others. However, some
items were extremely very easy for the girls. Thaskided items 1, 5, 19, 29, 39, and 58.
DIF effect was, also, evident among test itemdheryear 2001. About 58% of the items had
DIF effects as seen for items 1, 3, 6, 10, 11 amuthgrs. Extremely easy items for girls
(female sub-group) were very few, precisely onbmit4 (7%) was exceptionally easy for
females (items 5, 10, 12 and 53).

The results of research question two showed tisatiteems of WAEC Biology for 2000 had
evidence of DIF effects. Forty five (45) items (7)7Bad variations in their adjusted threshold
values for the male sub group and the female sabpgrSome items among these 45 were
easier for the males (39%) than for females, whilme other were easier for females (37%)
than males. However, the differences in the thresthaues of these items were very small.
The year 2001 had its items, also, having DIF ¢dfegith minimal variations in their
threshold values. Only items 23 and 60 were extherasy for the female sub-group. These
results agree with the results of other researdierfkindele (2003), VI — Nhuanle (1999),
and Stage (1998), Gierls (1999) and Ogbebor & OripRa3).

Probable reasons for items having DIF effects atingrto Akindele (2003) include the
unidimensionality assumption, and the fit of théadespecially when the validity of the items
were only marginally met, as reflected in the tesistruction procedures. Secondly, some of
the items tend to be complex and ambiguous. Thifanight lead to a greater chance of
translation error on the part of the examineesrdii according to Badgell, G.R1995),
identification of items with significant DIF may brelated to sample size. Studies in which
sample sizes were relatively small were identifischaving significant DIF.

Lastly according to Ogbebor & Onuka (2013), leasneot being familiar with the content
and vocabularies of the test items, makes themlealcpmprehend and understand that are
presented on the test items.

Hypothesis

The purpose of this hypothesis was to compare iffierehtial item functioning of items in
the Biology examinations conducted by NECO and WARG&h respect to sex (boys and

girls).

The test for difference in the differential itemnétioning of the items in the Biology

examinations conducted by NECO and WAEC among bslyswed that there was a
significant difference in the functioning of therts of the Biology examinations, in 2000
(Table 7). This difference was evident in the amjdshreshold values of these items. The
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WAEC items had more negative values of adjusteéstiold than NECO items. This
indicated that more WAEC items were easier for hnoyz000.

Among girls in 2000 (Table 8), the test of diffecenshowed that there was a significant
difference in the differential item functioning iléms in the Biology examinations of NECO
and WAEC. This could be seen in the adjusted tlmdskialues of the items where the
WAEC items had more negative values than the NEEQS.

However, WAEC items had higher values of adjustae@shold among girls than NECO
items. Evidence of these differences was, alsdeated in the results of the difficulty
parameters of these items which showed that thezee wdifferences in the difficulty
parameters of NECO and WAEC items in 2000.

For items in 2001 Biology examinations for NECO aMAEC, there was no significant
difference in the differential item functioning thfe items among boys (Table 7).

The test of difference on the differential funciimy of items among girls showed that there
was a significant difference in the differentiabrit functioning of items of the Biology
examinations conducted by NECO and WAEC among @irl2001 (Table 8). From the
results on the adjusted threshold of the itemsedifices were observed. There was, also, a
significant difference in the difficulty parametaitems in 2001.

In summary, WAEC items in the Biology examination 2000 were easier for boys and girls
than NECO items for that year. In 2001, the itenesnf both examination bodies had equal
strength among boys while WAEC questions were eésigyirls.

Conclusion

From the data analyzed in this study the conclssieere that the items from WAEC Biology
examinations were easier for boys than for gitisheérefore implies that DIF effects existed
among boys and girls. This means that some of thl@ test items functioned differently
from what they were supposed to measure and thmisntake the validity of such items
guestionable.

Recommendation

The following recommendations are made based ofirttimgs of this study.

1. Test developers should be trained on the use ofaliRilysis techniques.

2. Test developers should develop test items withmahDIF effects.

3 Examination bodies should check on the DIF of ttest items before administration
on examinees.

4., IRT analysis should be adopted by all examinatiodids in Nigeria so that our
measurement and assessment problems could be soladdrge extent.
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