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ARTICLE INFO ABSTRACT

Article History The item differential function (DIF) describes a situation in which testees of similar
Submitted: ability but from different demographic groups have varying chances of achieving the
15 June 2022 same result. This study aims to identify the function of uniform and non-uniform
Revised: differential items on the Kentucky Inventory of Mindfulness Skills Instrument using
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logistic regression techniques and determine the impact of DHF on construct validity.
This study uses a survey method with a quantitative approach. The study involved 602
people, divided into two groups based on gender: 301 women and 301 men. The
Kentucky Inventory of Mindfulness Skills (KIMS) is a 39-item online questionnaire
that measures mindfulness. KIMS has been proven to meet content, construct, and
factor validity and has good test-retest reliability and internal consistency estimators.
This study uses Regression Logistics to detect DIF, analyzed with R Studio 4.1.3 soft-
ware. Research results found 17 DIF items detected using logistic regression, 13 uni-
S . form DIF items, and four non-uniform DIF. Through CFA, we have succeeded in

can Me: . . L .
proving that DIF-free items are proven to have better construct validity. The impli-
cations of this study are expected to inspire counseling psychologists to be more care-
ful in using rating scales or instruments. The validity and reliability of the measures are
not strong enough to justify that all measuring instruments are correct. However, it is
also necessary to check for item bias or functional differential items to ensure that
each item on the scale or instrument is understandable to all demographic groups and
does not benefit only certain demographic groups.
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INTRODUCTION

A psychologist is often faced with clients with diverse backgrounds, such as gender, educa-
tion, religion, region, and age. Client demographic diversity can affect their response to test ques-
tions. Therefore, psychologists must ensure that the instruments used are free of demographic
group bias. This statement is empirical evidence from the study of Saygin and Atwater (2021) that
gender differences in self-assessment and the tendency to abstain or not fill out certain items in
all test domains can be dominated by either male or female, depending on the level of difficulty
and variety of questions presented. In line with the results of research conducted by Cuevas and
Cervantes (2012), each test parameter that is different between two or more subpopulation
groups, such as the level of item difficulty, can be a sign of a threat to the validity of the test. This
is because test results will require different interpretations for each group. Therefore, it is very
important to pay attention to the function of the differential items in the scale or instrument
development stage.
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Differential item functioning (DIF) refers to the conditions experienced by individuals with
the same ability from different demographic groups but have different opportunities to achieve
scores on the same item. DIF problems can be a potential problem in test instruments and non-
test instruments. The existence of DIF poses a serious threat to construct validity. Thus, the DIF
assessment is an important first step in this process (Abedalaziz et al., 2018).

Item Response Theory (IRT) provides a powerful method for detecting item bias from a
set of measuring instruments developed as a differential item functioning. Item bias detection
using the IRT approach is a development of bias detection through the classical test theory
(CTT) approach, which has several limitations, the CTT approach cannot distinguish between
situations where (a) the subgroups have different methods, and the test is biased , versus (b) dif-
ferent ways, but the test is not biased (Abedalaziz, 2010).

The item differential function (DIF) is generally assessed to test the test's fairness prere-
quisites (Stark et al., 2000), It has evolved into a standard procedure that is used in all-encompas-
sing educational examinations such as the Trends in Mathematics and Science Study (TIMSS) and
the Program for International Student Assessment (PISA). DIF indicates a balance in the chances
that two groups will actually respond to or support an item, even when participants in both
groups have the same ability level. DIF indicates a balance in the chances that two groups will
actually respond to or support an item, even when participants in both groups have the same lev-
el of ability (Chen & Jin, 2018).

Recent efforts to establish alternative measurement techniques, such as performance ap-
praisals, original assessments, portfolio assessments, and even non-cognitive personality assess-
ments, have inspired interest in examining DIF in various item types, particularly polytomous
assessment items. According to Wiberg (2007), many methods can be used to detect DIF, and
the most popular in item response theory (IRT) are the Manel-Haenszel method, Logistic Regres-
sion, and Likelihood Ratio Test. However, Swaminathan and Rogers (1990) revealed that the
logistic regression procedure was stronger than the Mantel-Haenszel procedure for detecting uni-
form and non-uniform DIF. Besides detecting uniform and non-uniform DIF, the logistic regres-
sion method can also detect DIF in polytomous data with ordinal measurement degrees. This is
in line with the results of the Camilli and Congdon (1999) study said that the use of cox regres-
sion and logistic regression is suitable for detecting DIF in polytomous responses. Logistic re-
gression (LR) was established as a realistic approach for finding the differential item function
(DIF). It was first developed in the 1960s. The fact that this method allows for some leeway in
the way that the regression equation is specified is one of the reasons why it should be used
(Mazor et al., 1995).

Based on those empirical study, this study aims to detect uniform and non-uniform differ-
ential items functioning using a logistic regression approach on the Kentucky Inventory of Mind-
fulness Skills Instrument and to determine the impact of DIF on construct validity. DIF occurs
when the manifest group has "different probabilities of correct answers, even though group
members have the same ability on the test" (Bandalos, 2018). Manifest groups are broken down
into focus groups and reference groups. Focus groups are generally identified as minority or
disadvantaged groups, whereas reference groups are usually the majority normative group
(Martinkova et al., 2017). For instance, if gender linked DIF research focuses on bias against
women, referral groups are mandatory for men, and focus groups are compulsory for women.

There are two types of DIF, namely uniform DIF and non-uniform DIF. Uniform DIF
reports when psychometric traits are measured consistently, whereas non-uniform DIF reports
when psychometric traits are measured inconsistently. Discovering differential item functions has
inspired the development of many DIF approaches. This approach may be broken down into
two categories: parametric and non-parametric, depending on whether it is used to analyze ob-
servable or latent variables. It can identify a uniform or non-uniform DIF that is either suitable
for polytomous or dichotomous score data. Based on these features, Wiberg (2007) has classified
the DIF method, and Table 1 presents several DIF methods.
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Table 1. Types of DIF Methods

No. DIF Methods Dichotomous Polytomous Uniform Non-Uniform
1. Manel-Haenszel Yes Yes Yes No
2. Standardization Yes No Yes No
3. Chi-Square Techniques Yes No Yes No
4. Sibtest Yes Yes Yes Yes
5. Logistic Regression Yes Yes Yes Yes
6. Likelihood Ratio Test Yes Yes Yes Yes
7. General IRT-LR Yes Yes Yes Yes
8. IRT LRT Yes Yes Yes Yes
9. IRT Methods Yes Yes Yes Yes
10. Lot's Chi-Squared Test Yes No Yes Yes
11. Log-Linear Models Yes Yes Yes Yes
12. Mixed Effect model Yes Yes Yes Yes

Logistic Regression Approach to Detect DIF

The logistic regression approach to detect DIF was introduced by Swaminathan and
Rogers (1990) as a result of its ability to do straightforward calculations while concurrently de-
tecting both uniform and non-uniform DIF, this strategy has emerged as one of the most widely
used DIF detection approaches. In order to simulate the chance of obtaining an item right using
conditioning factors (such as the total observed test score), group membership, and interactions
between the conditioning variables and group membership, logistic regression techniques were
utilized. If the regression coefficients associated with group membership or group conditioning
interactions for an item are statistically different from zero, that item is said to demonstrate dif-
ferential item functioning (DIF). Maximum likelihood (ML) estimates are often used to estimate
regression coefficients, and asymptotic distributions are typically relied upon for statistical testing
hypotheses on the degree of independence (Lee, 2017).

According to Desjardins and Bulut (2018), the DIF detection method using logistic regres-
sion is based on the comparison of a series of logistic regression models in which the probability
of correctly answering a dichotomous item (or favouring a particular response option) is predict-
ed by the estimated examinee trait, group membership, and the interaction of the estimated ex-
aminee trait with group membership. The logistic regression model can predict the probability of
a cotrect answer on an item, and it can be expressed by a mathematical equation as follows
(Swaminathan & Rogers, 1990), where u is response to item, & is the observed ability of a test
taker, and /3 is the slope parameter.

) EEI: BotB.8)
P{_'H = lllﬁr} = WW}_]J
However, this model is a standard logistic regression model used to predict the dichotomous de-
pendent variable. The aforementioned logistic regression model can determine DIF by determin-

ing separate equations for the two groups of interest (focal group and reference group) through
the following mathematical equation as seen in Formula (1), in which u;; is the response of the

testee I in group j for a particular item, fy; is the slope parameter, ffy; is the slope parameter for
group j, and &; is the ability of testee i in group j.
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The accepted definition of DIF is that an item exhibits DIF if individuals with the same ability
but from different groups do not have the same chance of successfully working on an item.
Therefore, no DIF appears if the LR curves for the two groups are the same, i.e., if fg; = Sgz,
and iy = fiz. If f13 = Bi2 #F oz, the curves are parallel but do not coincide, and therefore a
uniform DIF is identified.

Page 57 - Copyright © 2022, REiD (Research and Evaluation in Education), 8(1), 2022
ISSN: 2460-6995 (Online)


https://doi.org/10.21831/reid.v8i1.50809

@10.21831 /reid.v8i1.50809
Sumin, Fitri Sukmawati, & Nurdin

If Bo1 = Boz, and 11 # Bio, the curves are not parallel, and it shows that DIF is non-
uniform. An alternative but equivalent to model (1) is (Desjardins & Bulut, 2018; Swaminathan &
Rogers, 1990) as seen in Formula (2). In Formula (3), the variable g represents group member-
ship which is defined as in Formula (4).

Plu=1) ==

o R )

where
z=Tg+ T8 +1.g+13(6g) ............. 3)

{l if the participant is a member of group 1 4
0 if the participant is a member of group 2 777777777 ®

The term g is the correlation between two predictor variables, g, and &. Using the cod-
ing given above, the parameter 7; relates to group differences on the items, and &5 relates to the

interaction between group membership and ability. Judging from the model parameters in equa-
tion (1) are:
Tz = fo1 — Bz and T2 = B11 — Bz

An item shows a uniform DIF if 7, # 0,and 13 =0, shows non-uniform DIF if 73 # 0
(although 7, = 0).

According to Desjardins and Bulut (2018), in addition to individual comparisons for uni-
form DIF and non-uniform DIF, an omnibus test can also compare Model 0 with Model 2 when
uniform and non-uniform DIF are considered simultaneous. The significant R-squared difference

between Model 0 and Model 2 indicates that the investigated item is DIF, and a follow-up ana-
lysis is required to determine the type of DIF.

METHOD

We used to survey or non-experimental methods with a quantitative approach. Survey
methods are used to explore a population's trend, behaviour, or opinion by examining a sample
of the population described quantitatively. From this sample, the researcher generalizes or makes
claims about the population (Creswell & Poth, 2010).

Participant

This study did not conduct a direct survey to obtain data, but we used survey data released
by http://openpsychometrics.org/_rawdata/KIMS.zip. The data on this website is open access
to be downloaded freely. Used by the public. This survey involved 602 respondents. Respondents
were grouped into two based on gender, namely, 301 women and 301 men. Respondents were
randomly selected for undergraduate students and outpatients with personality disorders in
Kentucky USA. We did not get much information about where the survey was conducted be-
cause our data were obtained from a survey conducted by Baer et al. (2004).

Instrument

We used the online Kentucky Inventory of Mindfulness Skills (KIMS) instrument devel-
oped by Baer et al. (2004). The instrument consists of 39 items (Q1-Q39), construction items
using a Likert scale with five responses. Each response is given a score indicating the frequency
or rank of the respondent's responses. Score 1 = Never or very rarely true, 2 = Rarely true, 3 =
Sometimes true, 4 = Often true, 5 = Very often or always true (0 = none selected). The results of
the exploratory factor analysis and confirmatory factor analysis conducted by Baer et al. (2004)
shows that the items make up four factors: Observing, Describing, Acting Consciously, and Re-
ceiving. Without Judgment is multidimensional. The items in the KIMS instrument meet factor
validity, reliability with the test-retest method, and internal consistency.
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Tools of Data Analysis

This study uses Regression Logistics as a tool to detect DIF. We use logistic regression to
offer flexibility in both ordinal and nominal data with dichotomous and polytomous scores. The
data analysis process was conducted using the Open-Source R Studio software version 4.1.3.

We did prove the validity of the constructs using Confirmatory Factor Analysis (CFA) to
prove the impact of DIF on the validity of the constructs, as stated by Abedalaziz et al. (2018).
The construct validity proven was convergent validity and discriminant validity (Campbell &
Fiske, 1959; Joreskog, 1969). The validity of our construct value of Average Variance Extracted
(AVE). A construct was proven to meet convergent validity if AVE > 0.5 and was also proven to

meet discriminant validity if v AVE = 0,7 (Fornell & Larcker, 1981; Ghazali, 2014).

FINDINGS AND DISCUSSION
Findings

Table 2. Logistic Regression DIF Statistic

It DIF Uniform DIF Non-Uniform
ems Stat P-value Stat P-value
Q1 0.000 1.000 0.000 1.000
Q2 0.000 1.000 0.000 1.000
Q3 0.413 0.521 0.221 0.639
Q4 0.023 0.880 0.506 0.477
Q5 0.276 0.600 0.014 0.905
Qo6 0.142 0.706 0.171 0.679
Q7 0.386 0.535 0.081 0.776
Q8 4.096 0.043 0.000 1.000
Q9 1.464 0.226 0.000 1.000

Q10 2.935 0.087 0.000 1.000
Q11 4.052 0.044 0.000 1.000
Q12 0.000 1.000 0.000 1.000
Q13 0.921 0.337 0.012 0.914
Q14 0.001 0.971 0.094 0.760
Q15 0.002 0.961 0.229 0.632
Q16 2.634 0.105 0.000 1.000
Q17 1.464 0.226 0.000 1.000
Q18 0.226 0.635 0.663 0.416
Q19 0.554 0.457 1.223 0.269
Q20 0.659 0.417 8.960 0.003
Q21 2.955 0.086 0.000 1.000
Q22 5.239 0.022 0.000 1.000
Q23 4151 0.042 0.000 0.999
Q24 0.004 0.950 0.027 0.869
Q25 1.347 0.246 0.002 0.967
Q26 2.700 0.100 0.224 0.636
Q27 0.454 0.500 0.344 0.558
Q28 1.004 0.316 0.000 1.000
Q29 0.023 0.881 0.124 0.725
Q30 0.617 0.432 3.664 0.056
Q31 1.964 0.161 2.686 0.101
Q32 0.164 0.686 0.312 0.576
Q33 0.000 1.000 0.000 1.000
Q34 3.766 0.052 0.000 0.987
Q35 0.007 0.931 0.089 0.765
Q36 4.078 0.043 0.000 0.997
Q37 2.296 0.130 2.137 0.144
Q38 5.207 0.023 0.000 1.000
Q39 5.239 0.022 0.000 1.000
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Detection of uniform and non-uniform Differential Item Functions using Logistics regres-
sion method using R Study software shows the syntax. Matched items are those with P-Value >
0.5. This study used a non-cognitive instrument to measure the mindfulness construct, so no an-

chor items were provided.

Based on the Logistic regression DIF statistics in Table 2, there are six items, namely, items
Q8, Q11, Q22, Q23, Q36, Q38 and Q39, that were detected as not fit on uniform DIF because
they had P-Value > 0.05. In contrast, item 20 indicated not fit on non-uniform DIF. Visually, the
items identified as unfit in the Uniform DIF and non-uniform identified by Logistic Regression
can be seen in Figure 1 and Figure 2.

Logistic regression (LRT statistic)
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Figure 1. Item Fit on DIF Uniform Identified

Figure 1 shows the items above the DIF detection threshold (horizontal line) of 3,842 at a
significance level of 5%. This gives us confidence that Q8, Q11, Q22, Q23, Q306, Q38 and Q39
are above the threshold, which means that the detected items are not fit.

Logistic regression (LRT statistic)
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Figure 2. Item Fit on DIF Non-Uniform Identified

Figure 2 shows one above the DIF detection threshold (horizontal line) of 3.845 at a
significance level of 5%. This gives us confidence that the Q20 items that are above the threshold
are items that are detected as not fitting in the non-uniform DIF. Furthermore, the items iden-
tified as unfit for the uniform or non-uniform DIF are presented in a curve that shows the pro-
bability of the focal group (female respondents) being compared with the reference group (male
respondents) to obtain a certain score on the same abilities.
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The DIF Item Information Curve in Figure 3 shows Q8 and Q9 items, the probability of
the focal group getting a score of 0 to 40 has a chance of 1, significantly different from the refer-
ence group, which has a probability of between 0.4 to 1.0 for Q8 items and about 0.27 to 1.00 for
Q11 items. Furthermore, in items numbered Q22, Q38 and Q39, there is a clear difference in the
ability of the focal group and the reference group. The focal group has a higher chance of getting
a score of 10 to 40, while the reference group has a lower chance of getting a score between 10 to
30 and has a higher chance of getting a score of 10 to 30. high scores to get a score between 30 to
40. On the other hand, items Q23 and Q36 in the focal group have a small chance of getting a
low score but a very high chance of getting a high score (30 to 40), while the reference group has
a higher chance of getting a score between 20 to 30. Q20 items are items that do not fit in the
non-uniform DIF. The focal group has the same opportunity to get low and high scores at all
ability levels. However, the reference group only has the opportunity to get a score between 30 to
40 but has no chance of getting a score below 30.
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Figure 3. Information Item DIF

After the significance test for DIF was performed, the effect size, R2, was calculated
using the extent by Zumbo (1999), with limitations for the categorization by Jodoin and Gierl
(2001). Threshold value for effect size criteria Zumbo and Thomas (ZT); 0.000 — 0.130 = “A”
(negligible effect), 0.131 — 0.260 = “B” (moderate effect), 0.261 — 1.000 = “C’ (large effect), while
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the threshold value for the criteria of Jodoin and Gierl; 0.000-0.035 = “A” (negligible effect),
0.036 — 0.070 = “B” (moderate effect), and 0.071-1.000 = “C” (large effect). Through the R study
program, we get the Zumbo and Thomas (ZT) and Jodoin and Gietl (JG) categories.

Several types of R* are available to calculate AR? In this study, Nagelkerke R? was used to
measure the uniform DIF effect size, while the non-uniform DIF is calculated by subtracting r?
(Zumbo, 1999). Items are inferred to display DIF if the DIF effect size is categorized as medium
or large. An item is inferred to have no DIF when the DIF effect size is categorized as negligible.

Table 3. Effect size (Nagelkerke's R?)

Ttems DIF Uniform DIF Non-Uniform

R2 ZT JG R2 ZT JG
Q1 NaN** - - NaN** - -
Q2 NaN** - - NaN** - -
Q3 0.011 A A 0.006 A A
Q4 0.001 A A 0.019 A A
Q5 0.008 A A 0.000 A A
Qo6 0.003 A A 0.003 A A
Q7 0.011 A A 0.002 A A
Q8 0.111 A C 0.000 A A
Q9 0.100 A C 0.000 A A
Q10 0.112 A C 0.000 A A
Q11 0.110 A C 0.000 A A
Q12 NaN - - NaN - -
Q13 0.020 A A 0.000 A A
Q14 0.000 A A 0.002 A A
Q15 0.000 A A 0.009 A A
Q16 0.100 A C 0.000 A A
Q17 0.100 A C 0.000 A A
Q18 0.006 A A 0.018 A A
Q19 0.010 A A 0.022 A A
Q20 0.008 A A 0.109 A C
Q21 0.110 A C 0.000 A A
Q22 0.140 B C 0.000 A A
Q23 0.071 A C 0.000 A A
Q24 0.000 A A 0.000 A A
Q25 0.035 A B 0.000 A A
Q26 0.035 A B 0.003 A A
Q27 0.008 A A 0.006 A A
Q28 0.026 A A 0.000 A A
Q29 0.001 A A 0.003 A A
Q30 0.011 A A 0.063 A B
Q31 0.026 A A 0.035 A B
Q32 0.002 A A 0.004 A A
Q33 0.000 A A 0.000 A A
Q34 0.077 A C 0.000 A A
Q35 0.000 A A 0.001 A A
Q36 0.070 A C 0.000 A A
Q37 0.049 A B 0.045 A B
Q38 0.194 B C 0.000 A A
Q39 0.140 B C 0.000 A A

**NaN = Not A Number

Based on effect size (Nagelkerke's R2), there are thirteen Uniform DIF items with large ef-
fect sizes according to Jodoin and Gierl (JG) criteria: items Q8, Q9, Q10, Q11, Q16, Q17, Q21,
Q22, Q23, Q34, Q306, Q38, and Q39. Items Q25, Q26, and Q37 have small effect sizes. There
are four non-uniform DIF items based on the effect size criteria in Table 3; Q20 items have a
large effect size, and items Q30, Q31, and Q37 have a medium effect size. Specifically, the state-
ment of each item that contains DIF is shown in Table 4.
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Table 4. Description of DIF Identified Items

Items

Number Item Statements DIF Type
Q8 “I tend to evaluate whether my perception is right or wrong.” Uniform
Q9 “When I walk, I notice the sensation of my body moving.” Uniform
Q10 “I am good at coming up with words to express my perceptions, such as how Uniform
something tastes, smells, or sounds.”

Q11 “I was driving on autopilot without paying attention to what I was doing.” Uniform

Q16 "I believe some of my thoughts are abnormal or bad and I shouldn't think that Uniform
way."

Q17 “I pay attention to how food and drink affect my thoughts, body sensations, and Uniform
emotions.”

Q20 “I make judgments about whether my thoughts are good or bad.” Non-Uniform

Q21 “I notice sensations, like the wind in my hair or the sun on my face.” Uniform

Q22 "When I have a sensation in my body, it's hard for me to describe it because I Uniform
can't find the right words."

Q23 "I don't pay attention to what I'm doing because I'm daydreaming, worried, or Uniform
distracted."

Q25 “I pay attention to sounds, like the ticking of a clock, birds chirping, or cars Uniform
passing by.”

Q26 “Even when I feel really upset, I can find a way to put it into words.” Uniform

Q30 “I purposely stayed aware of my feelings.” Non-Uniform

Q31 “I tend to do several things at once rather than focusing on one thing at a time.” Non-Uniform

Q34 “My natural tendency is to put my experiences into words.” Uniform

Q36 “I disagree with myself when I have irrational ideas.” Uniform

Q37 “I pay attention to how my emotions affect my thoughts and behaviour.” Non-Uniform

Q38 "I'm really engrossed in what I'm doing, so all my attention is focused on it." Uniform

Q39 “I noticed when my mood started to change.” Uniform

The existence of a uniform DIF indicates that the difference in the probability that women
get a specific score better or worse than men is the same at all levels of ability and is influenced
by the ability of each gender to understand the sentences in the statements of each items. Mean-
while, non-uniform DIF means that the difference in the chances of women getting a specific
score better or worse than men is not the same at all ability levels, which is caused by statements
or items that only benefit certain genders. This can be seen from the statement of instrument
items identified by DIF in Table 4. The items identified in the non-uniform DIF type tend to be
liked by women because they tend to measure feelings and emotions, while the items identified in
the uniform DIF type tend to measure the behaviour of both sexes (female and male), the differ-
ence in the chances of the two sexes giving a positive or negative response to this instrument
tends to be the same.

Comparison of Evidence of Construct Validity Before and After DIF Detection

The results of the study of Baer et al. (2004) have identified through the EFA that the
KIMS instrument constitutes four multidimensional factors. We performed repeated CFA to
prove the validity of the constructs before and after amputating the 18 items identified as uni-
form and non-uniform DIF. The results of analysis using R Studio obtained the value of Average
Variance Extracted (AVE) as follows.

Table 5. Proof of Contract Validity

Before Item DIF Deleted After Item DIF Deleted
Factor — —
AVE VAVE AVE VAVE
Observe 0.344 0.587 0.344 0.587
Describes 0.495 0.704 0.570 0.755
Acting with Consciousness 0.303 0.551 0.357 0.597
Accept without Judgment 0.573 0.757 0.592 0.769
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AVE values less than the threshold of 0.5 obtained for the four constructs of mindfulness-
based on the results of the second-order CFA using R Studio through the maximum likelihood
estimation that we summarized in Table 5, while "Accepting without assessment" has an AVE
greater than 0.50, indicating that the "Accept" factor without consideration is proven to meet
convergent validity. This is done to get the AVE value before the DIF detection stage. The
square root value of the AVE factors “Describes” and “Accept without Judgment” before the
DIF item was deleted had a value above the threshold of 0.7, which indicates that these two fac-
tors have also been proven to meet discriminant validity. After the deletion of items containing
DIF, there was an increase in both convergent and discriminant validity, although not significant.
Before deleting the DIF item, only one factor met convergent validity. After deleting the “De-
scribe” factor, it also meets convergent validity.

Discussion

Based on the logistic regression DIF statistics in Table 2 and Table 3, seven items are not
significant or do not fit uniform DIF; Q8, Q11, Q22, Q23, Q36, Q38, and Q39 indicated
uniform DIF, while item 20 indicated no fit for non-uniform DIF. After evaluating the effect size
(Nagelkerke's R?), there are thirteen Uniform DIF items with large effect sizes according to the
criteria of Jodoin and Gierl (2001), namely, items Q8, Q9, Q10, Q11, Q16, Q17, Q21, Q22, Q23,
Q34, Q30, Q38, and Q39. Items Q25, Q26, and Q37 have small effect sizes. There are four non-
uniform DIF items based on effect size criteria; Q20 items have a large effect size, and items
Q30, Q31, and Q37 have a medium effect size. According to Huang et al. (2022), items detected
by DIF must be amputated (excluded) from the instrument because items containing DIF can
give misleading conclusions. This is in line with Ozdemir (2015) that:

Purification of items based on repeated deletion of DIF items minimizes inflation 1 and improve the accuracy
of the results. The DIF element has been shown to amplify Type-I errors, resulting in many non- DIF items
being misclassified as DIF.

On the other hand, this study verify studies conducted by Saygin and Atwater (2021), Ozgimiis
et al. (2020), and Cuevas and Cervantes (2012) that differences in education and gender can affect
the results of the assessment. The items identified by the DIF that we present in Table 4 are
items that can be perceived differently by male and female respondents or are considered more
dominant in exploring certain gender feelings. These findings inspire psychometricians to pay
attention to items that have the potential for gender or other demographic bias.

The use of logistic regression in detecting DIF on the Kentucky Inventory Mindfulness
instrument succeeded in simultaneously detecting uniform and non-uniform DIF. The identified
DIF uniforms show that the differences in the chances of women and men obtaining a particular
score are the same at all levels of ability, influenced by the ability of each gender to understand
the sentence in the statement of each item. Meanwhile, non-uniform DIF means that the differ-
ence in the chances of women and men getting a particular score is not the same at all levels of
ability; it can be caused by statements or items that only benefit a specific gender.

Through confirmatory analysis, we have proved that DIF-free items have better construct
validity; it is in line with Abedalaziz et al. (2018) that the existence of DIF poses a severe threat to
the validity of the construct. However, in this study, the increase is not significant since many fac-
tors affect the validity of a measuring instrument, one of which is that based on our review of the
study by Baer et al. (2004) as the initial developer of the KIMS instrument, some items with a
negative loading factor are not discarded. They also set a loading factor threshold too low (0.4).
However, we also did not reverify the validity factor. We did not amputate items with a negative
factor loading or <0.5 since the aim of this study was only to detect DIF and prove the effect on
construct validity (convergent and discriminant validity). The same study in the future needs to
calibrate the detected items containing DIF and prove the validity of the factors, to ensure all
items have a factor loading >0.5 and meet all the model accuracy criteria required in the CFA.
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CONCLUSION

This study found that 19 items were detected using logistic regression, including 15 items
detected as uniform DIF and four as non-uniform DIF. We have also proved that the constructs'
validity increased, although not significantly, after the removal of DIF.

The study implications are that the findings of this study are expected to inspire counseling
psychologists to be more careful in using rating scales or instruments. The validity and reliability
measures are not strong enough to justify that all measuring instruments are correct. However,
checking for item bias or differential items is also necessary. Functional ensures that each item of
the scale or instrument can be understood by all demographic groups and does not only benefit
certain demographic groups.
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