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Abstract: The study aimed that comprise the cross-time item bias approaches of scale
items' achievement tests. Analytical descriptive and comparative causal approaches
had been used. TIMSS 2007, and TIMSS 2015 data archive had been used. The
uniform differential item functioning methods used to test the item bias. The study
comprises between ANCOVA and Multiple regression. The finding was the Alg2
item was biased in Algebra dimension.
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Summary

Introduction:
Psychological tests must be fair for all students, but some of it was biased in
gender, nationality, and culture. Research can use the statistical approach to test that there

was a biased item in which groups make a differences and had a variance in test items.

Differential item functioning (DIF) is the best method to test the bias in test items

comprise the differences between ability levels for unequaled response for each true item.

Differential item functioning (DIF) is a statistical item characteristic which shows
the range to which the item could be measuring different abilities for individuals in
separate subgroups. Mean item scores for subgroups having the same overall score on the
test which determine whether item is measuring in essentially the same way for all
subgroups comparing. The presence of DIF requires review and judgment, and it does not

necessarily indicate the presence bias.

Differential item functioning analysis provides an unexpected behavior indices of
test items. The item doesn't display DIF if people from different groups have a different
probability to determine a certain response; it displays DIF if and only if people from
different groups with the same underlying true ability have a different probability of

giving a certain response.

Problems and research motivation:

This study explained the item bias using three systematic statistical indices such as
Type | error, Number of item biased in each one, effect sizes convergence. First study
could be used statistical control procedures such as data distribution and outliers in

variables.

These procedures may lead to biased explanations that previous studies did not
address in the research of the function of discriminating vocabulary and then identify the
consistency of the approaches adopted by the researcher in the study to determine the
discriminatory function of TIMSS 2007 and TIMSS 2015 items.
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Objectives:

The study aimed that comprise the cross-time item bias approaches of scale items'

achievement tests. Then determine of item bias in TIMSS 2007 and TIMSS 2015.
ANCOVA and Multiple regression wAhad been selected to determine the item bias and

differentiate the item characteristics using some indices such as Type | error, Number of

Biased items in each one, effect sizes convergences.

Hypotheses:

Differential item functioning was sensitivity of data distribution of
continuous variables and items and Outliers data.

Item Bias approaches had been differentiated with respect to Type |
error, Number of items biased in each one, effect sizes convergence

indices.

Method and producers

Method:

Research  Design: Analytical descriptive and comparative causal
approaches had been used.

Participants: The study was based on the mathematics test of 13,164
students in the second grade of TIMSS 2007 and the number of 7095
students and students of TIMSS 2015. The average age is 14.34 years
with a standard deviation of 0.89 years.

Instruments: TIMSS 2007, and TIMSS 2015 data archive had been
used.

statistical ~techniques: The uniform differential item functioning
methods used to test the item bias. The study comprises between
ANCOVA and Multiple regression. The finding was the Alg2 item

was biased in Algebra dimension.

http://dx.doi.org/10.29009/ijres.2.4.11



http://dx.doi.org/10.29009/ijres.2.4.11

L;.»,.a&;,.o&.;
€V~\i(i);J.~Jl(\')JJ;A|

Procedures:

e Obtain the results of the TIMSS 2007 and TIMSS 2015 tests and
prepare them for statistical analysis in the SPSS program.

e  Verify the distribution of the two sets of data, linearity, and check for
the existence of outliers in the variable data belonging to both groups.

e Choose the grouping variable (TIMSS 2007 and TIMSS 2015) as a
independent and items which calculate its DIF as a dependent
variable.

e Create a Rest score variable and consider the covariate variable in the
ANCOVA method, and independent in the regression analysis
method. The rest score is calculated by the difference between the
degree of the total dimension of the content and the degree of the
item to be calculated.

e Check for differences between the two groups using independent
sample tests to verify differences between the two groups on the
degree of content exclusion. To determine the type of DIF procedures
(regular, irregular, mixed).

e The differentiation between the methods of calculating the
discriminating function of the individual by means of the following
indicators: (Type | error, Number of items biased in each one, and

effect sizes convergence).

Results:
The results of the analysis found that the dimensions of the content of the two sets
of analysis were statistically significant, which means that the items weren't non-normal

distributions.

Reflecting on the TIMSS 2007 boxplot, it is clear that there are positive and
negative outliers for the dimension of algebra, then data and inference dimensions, which

affect the data distributions and may give misleading indicators.
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The results of the study showed that the item agreement Alg3, Alg4, and Alg5 in
algebra were biased to the reference group TIMSS 2015. This means that the items may be

repeated in presence within the test in the two sets.

Thus, the magnitude of the effect size indicated that a weak effect on the Eta

square and the multiple correlation coefficient indicators.
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