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Abstract

When administering two nationwide tests in a single year, it becomes necessary
to create alternate forms of the exams and equate their scores. This equating
process involves specific requirements. In the context of high-stakes tests, due
to security concerns, pilot testing of items is often not feasible, further
highlighting the need for careful equating procedures. The primary objectives
of this study were to delve into the requirements for equating the alternate forms
of the first and second 2023 English language foreign nationwide examinations.
The research in question is of an applied and psychometric nature, relying on
secondary data analysis as its methodological foundation. A total of 13,091
candidates from the first test and 19,915 candidates from the second test of the
English language 2023 nationwide examination were chosen randomly for
analysis. The data from the tests administered in January 2023 and July 2023
were scrutinized as part of this study. Both tests exhibited similar levels of
difficulty and discrimination, as indicated by their comparable mean difficulty
coefficients and discrimination coefficients. The construct equivalence of the
two tests was confirmed through single-factor confirmatory factor analysis, as
well as by comparing the performance of male and female candidates and
examining the correlation with high school GPA. Additionally, the study
examined the equal consistency requirement, finding a value of 0.95 in both test
forms. To equate alternate forms, it's crucial to meet certain requirements, and
test developers may employ judgmental estimation of item difficulty, as well as
utilize the test specification table, to create alternate forms meeting those
requirements. Guidelines have been outlined to fulfill the prerequisites for
equating alternate forms and crafting items with comparable difficulty levels.
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Extended Abstract

Introduction

It's worth noting that the National Organization of Educational Testing
takes into account both the judgmental difficulty of items, as well as the
cognitive skills and content areas to be examined, when constructing
alternative test forms. Due to strict security measures, it has not been
possible to administer and psychometrically assess the test items from
the nationwide examination.

In line with the established scientific practices for creating alternate
test forms, the organization has prepared their item developers to
accurately estimate item difficulty and utilize the judgmental difficulty
values stated in the test specification table. This approach aids in
minimizing the difference in difficulty between the two test forms and
helps to satisfy the requirements for equating high-stakes tests, while
adhering to the security measures that prevent direct testing of test items
for psychometric evaluation.

It is worth noting that, due to the unique circumstances surrounding
nationwide tests, there is currently a lack of existing research focusing
on the establishment of equating requirements for these types of
examinations. This study has focused on evaluating the success of the
establishment of equating requirements through comparing the validity,
reliability, and difficulty of the items from the first and second
nationwide examinations in 2023 within the English language group
(foreign languages).

Literature Review

The process of equating is used to compensate for slight differences in
difficulty between alternate test forms. In order to create alternative
forms for high-stakes tests, in addition to maintaining the necessary
security measures, it is crucial that the items used are designed and
developed within specific standards. In this situation, the estimation of
the difficulty of the items by a group of judges can be a useful. Test
developers or judges sometimes categorize items as easy, moderate, and
difficult, or directly estimate difficulty values. Judges generally tend to
underestimate the difficulty of new items. According to Goodwin, the
disparity between the judges' opinion and the respondents’ actual
performance is likely due to the fact that judges are often experts in the
field, possessing high levels of experience, knowledge, and education.
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This expertise may lead to the judges having excessively high
expectations of the respondents' abilities and performance. Various
suggestions have been proposed to improve the accuracy of difficult
judgments, such as ongoing training for developers and judges, as well
as the use of established anchor items with known psychometric
properties.

Methodology

This research is an applied psychometric study conducted using
secondary data analysis. The study population involves all candidates
from the English group who participated in the 2023 nationwide foreign
language (English) examination rounds held in January and July 2023
respectively. A total of 13,091 respondents participated in the first
round of the English language exam, while 19,915 volunteers
participated in the second round. Each test consisted of 70 multiple-
choice questions, each worth 1 point for a correct answer and 0 points
for an incorrect answer or no answer. The tests were divided into 6
sections, comprising: a grammar section with 15 items, a vocabulary
portion with 20 items, a section on sentence structure with 5 items, a
language functions section with 5 items, a cloze test with 10 items, and
a reading comprehension segment with 15 items. Various statistical
techniques, including the difficulty index, modified point-biserial
correlation, composite reliability coefficient, independent t-test,
Cohen's d and r2 effect sizes, confirmatory factor analysis, and
Spearman’s correlation coefficient, were applied to analyze the data.
Statistical analysis was performed using R 4.3.3 software along with
the psych, lavaan, and ggplot2 packages.

Results
A comparison of the difficulty indices between the two tests revealed a
difference of 0.04 and an effect size d of 0.32, with r2 being 0.026. The
average point-biserial correlation for the first test was 0.43, while for
the second test it was 0.42. Multiple lines of evidence were used to
assess the need to measure the same construct through two distinct tests.
One-dimensional factor analysis revealed that both English tests
exhibited a one-dimensional structure. The fit indices for the one-
dimensional model were comparable and similar in both tests.

The distribution of factor loadings also showed similarities between
the two tests. In both tests, men scored higher on average compared to
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women, and the effect sizes related to group differences were small and
similar in both cases. The correlation coefficients between both tests
and GPA were positive. The requirement for equal reliability between
the tests was verified using the composite reliability coefficient. The
reliability coefficient for both tests was found to be 0.95.

Conclusion

The results of this study provide stronger support for the idea that
equating requirements were met in the first and second nationwide
English language group tests in 2023. The difficulty difference between
the two test forms was found to be relatively small. This study also
indicates that the two requirements of measuring the same construct and
maintaining equal reliability have been achieved. This helps to establish
fairness and population invariance in the testing process.

These findings suggest that scores from both tests can be equated
and used for making decisions about university applicants in Iran.
Future research could focus on other test groups, especially the science
test group, in order to further explore the validity and reliability of test
equating in different subject areas. In addition, comparing the
performance of different subgroups, such as place of residence (Tehran
vs. provincial capitals), parents' education level, and school type, can
provide further evidence for the requirement of testing the same
construct across different subpopulations.
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