Journal of Applied Psychological Research

University of Tehran Press

2000, en()s e

Home Page: https://japr.ut.ac.ir Online ISSN: 2676-4504

Differential Item Functioning of Minnesota Multiphasic Personality
Inventory-2 (Depression) Items in among Recruitment Candidates: A
Comparison Between the Rasch Model and Mantel-Haenszel

Mahdi Rahmani Malek Abad?

, Mohammad Reza Falsafinejad® "', Asghar Minaei*"*', Noor
Ali Farrokhi*

1. Department of Educational Measurement, Faculty of Psychology and Educational Sciences, Allameh Tabataba’i
University, Tehran, Iran. E-mail: m.rahmani_psy@yahoo.com

2. Corresponding Author, Department of Educational Measurement, Faculty of Psychology and /Educational Sciences,
Allameh Tabataba’i University, Tehran , Iran. E-mail: falsafinejad@atu.ac.ir

3. Department of Educational Measurement, Faculty of Psychology and Educational Sciences,”Allameh Tabataba’i
University, Tehran , Iran. E-mail: as_minaei@atu.ac.ir

4. Department of Educational Measurement, Faculty of Psychology and Educational, Sciences, Allameh Tabataba’i
University, Tehran , Iran. E-mail: farrokhi@atu.ac.ir

ARTICLE INFO

ABSTRACT

Avrticle type:
Research Article

Article History:

Received: 08 Agu 2023
Revised: 27 Oct 2023
Accepted: 19 Nov 2023

Online Published: 01 Aug 2024

Keywords:

Depression,

Differential Iltem Functioning,
Mantel-Haensze Method,
Rasch Model,

Recruitment candidates.

The purpose of the present study istoridentify the questions of the depression
component of the Minnesota Multifaceted Personality Questionnaire-2,
which are biased toward a.certain group among job candidates based on
gender and age. This..research is survey research, and the statistical
population was all the'Recruitment candidates of Isfahan city in 2022 and
spring 2023. Thessample size was 5997 people (57.31% men and 42.69%
women) who were selected by one-step cluster method. The tool used was
MMPI-2 questionnaire with 370 questions. The fit of the Items with the
model was confirmed using outfit MnSq and infit MnSq, and DIF according
towgender.and age was checked and compared with Mantel-Haenszel and
Rasch model by Winsteps version 3.64. After confirming the fit of the data
withthe model, Differential Item Functioning was performed. The results
showed that more than half of the items (64.9%) were biased against women
and young people. Mantel-Haenszel also provided a similar finding to
Rasch's model, except for the difference in two items. Using depression
component questions at once can cause non-bias, However, selective
questions or the use of Harris-Lingoes subscales will cause severe DIF to be
heavily biased towards women and young people. Also, the Rasch model has
a relative advantage over Mantel-Haenszel in detecting DIF.
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Extended Abstract

Aim: The purpose of the present study is to identify the questions of the depression component of the
Minnesota Multifaceted Personality Questionnaire-2, which are biased toward a certain group among
job candidates based on gender and age. One of the tasks of measurement is'to have fairness in the test,
especially if the test is important for selecting healthy people for:selection in jobs. One of the features
that underlines the fairness of the assessment is the bias of<the guestionnaire items (Baker, Baum &
Francis, 2023). One of the ways to identify biased items is the Differential Item Functioning. By using
DIF, it is possible to identify the items that have a bias in favor of or against a certain group in order to
prevent the occurrence of bias in the test results (Wiberg,.2007). So far, several methods have been
proposed to detect DIF, which has caused some confusion to researchers, because they are sometimes
different in terms of statistical basis and techniques, and the results of detecting biased items have had
difference (Karami, 2013). Due to the importance ‘of identifying biased depression scale items from
MMPI-2, which is used to diagnose the mental health of Recruitment candidates, it is possible to increase
the fairness in the correct selection.

Method: The present study investigated and compared the results obtained from the two methods of
differential item functioning of. classical test theory (Mentel-Haenszel) and Rasch model for the
depression scale items of Minnesota Multifaceted Personality Questionnaire-2 according to gender and
age. This research is survey research, and the statistical population was all the Recruitment candidates
of Isfahan city in 2022 and spring 2023. The sample size was 5997 people (57.31% men and 42.69%
women) who were selected by one-step cluster method. The tool used was the depression scale of
Minnesota Multiphasic Personality Inventory-2. (Marnat & Wright, 2016). This scale included 57 items
that have two options: Yes (1) and No (0). The fit of the Items with the model was confirmed using
outfit MnSg.and infit MnSq, and DIF according to gender and age was checked and compared with
Mantel-Haenszel and Rasch model by Winsteps version 3.64.

Results: At first, data fit index was checked with Rasch model. In this component, the most difficult

item was related to items 45, 75 and 39, and items to which most people answered positively were items
68, 134, 37 and 238. that among the 57 depression items, the fit indices of 53 items were at the
appropriate level (between 0.5 and 1.5) and only 4 items had MnSq Outfit values higher than 1.5, in
total the results showed that the model had a good fit with the data. Then uniform differential item
functioning analysis was performed with Rasch model and Mantel-Henzel method. Among the 57 items
of the depression scale, 28 items had a differential action between men and women. Among the items
with differential action, 18 items showed moderate differential action and 10 items showed large
differential action according to gender and the remaining items had no bias. Also, among all the items
of the depression scale, 13 items had DIF in terms of age category (people under 25 years and people
over 25 years old), 9 items had moderate differential action and 5 items had large differential action. In
general, the results showed that more than half of the items (64.9%) in their performance had a bias
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towards men and people 25 years old and above, and these people naturally get a higher score on the
depression scale. Mentel-Henzel's method also provided a similar finding to Rasch's model, except for
the difference in two items (165 and 233).

Conclusion:The results showed that scale Depression items have been at the bias of women and older
people, and in the interpretation and scoring, age should be considered in addition to gender, because
that men and older people naturally score higher on the depression scale of the MMPI-2. Also, in the
discussion of the comparison of DIF measurement methods, it was found that the Mantel-Henzel model
performed well in detecting questions with a medium or high level of differential action (37 questions
out of 57 questions) and the results showed that the Mantel-Henzel model is comparable to the Rasch
model in detecting Differential action is powerful (Karami & Khodi, 2021). Also, in the discussion of
the comparison of DIF detection methods, it was found that in detecting items with a medium or high
level of Differential Item Functioning (37 questions out of 57 questions), the Mantel-Henzel model
performed well, and the results showed that the Mantel-Henzel model is relatively as good.asthe Rasch
model in detecting Differential action is powerful (Wilson & Hoskens, 2005), because.the-Rasch model
has overcome one of the common concerns and concerns in the construction-of psychological and
educational measurement tools by providing a suitable method for non-linear transformation of raw rank
data into distance measures, i.e. achieving specific objectivity or immutability of scales (Tennant &
Conaghan, 2007).

Keyword: Depression, Recruitment candidates, Differential Item Functioning, Rasch Model, Mantel-
Haenszel Method.
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