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An examination of gender-related differential item functioning was conducted on the verbal subtests of 
the Anadolu-Sak Intelligence Scale. Analyses were conducted using the scale standardization data 
(N = 4641). A Mantel-Haenszel statistic was used to detect differential item functioning (DIF). A total of 58 
verbal analogical reasoning items, 20 verbal short-term memory items, and 70 vocabulary items were 
analyzed. Initially, items displaying DIF in different age groups were determined, and then experts were 
consulted to determine whether these items were biased. There were three items with item effects on the 
Verbal Analogical Reasoning subtest and five items on the Vocabulary subtest. Short-term Memory 
subtests did not reveal any bias. Several implications regarding cognitive development, gender 
perceptions, and cultural factors were discussed.     
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1. Introduction

An intelligence scale should be capable of making the equal, objective, and accurate measurements 
in terms of culture, gender, and region. Items that make up a scale should not provide an 
advantage to any subgroups and not include biases against gender, socioeconomic status and 
regional, and the like. American Educational Research Association, American Psychological 
Association, and National Council on Measurement in Education [NCME] (2014) recommends that 
scale scores should represent measured trait similarly across subgroups. When the item response 
differs between equal ability groups not only by trait but also by group membership, differential 
item functioning [DIF] occurs (Angoff, 1993). The presence of DIF shows lack of measurement 
invariance and interpreting the test results and making score comparisons across groups may not 
be reliable. Also DIF is critically important to the construct validity of the scale (Maller, 2001).  

Anadolu-Sak Intelligence Scale (ASIS) is an individually administered intelligence test 
developed for 4-12 aged children. ASIS was standardized and normed in Türkiye in 2016 (Sak et 
al., 2016). Number of studies have been conducted to investigate the validity and reliability level of 
the Anadolu-Sak Intelligence Scale [ASIS] (e.g., Sak et al., 2019; Cirik et al., 2020; Sözel et al., 2018). 
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ASIS’s theoretical validity was confirmed using exploratory and confirmatory factor analysis (Sak 
et al., 2016). However, its item bias analyses including gender, ethnicity or regional bias have not 
been tested before. The purpose of the current study was to detecting DIF in the verbal subtests of 
the ASIS and examining the possible DIF situations in the context of Turkish culture. Because 
verbal abilities shaped by culture, verbal subtests were examined. The verbal subtests of the ASIS 
measure crystallized intelligence that includes skills acquired and developed through experiences, 
such as verbal comprehension, language development, and vocabulary knowledge and the 
acculturation process (Horn & Blankson, 2012). Since the ASIS was developed in Turkish Culture 
and its norms were composed of Turkish speaking children, item bias analyses were conducted 
concerning Turkish Culture. 

1.1. Differential Item Functioning (DIF) 

DIF is defined as the analysis that reveals systematic differences between the performances of the 
groups that respond to a test (Osterlind, 1983). DIF can also be expressed as the differentiation of 
the probability of individuals who are similar in characteristics measured by tests but belong to 
different groups terms in terms of ethnicity, socioeconomic status, and gender, and the like 
(Hambleton et al., 1991). In DIF analyses, individuals with the same level of skill are matched, and 
then are compared. The purpose of matching is to distinguish between bias and real differences 
between groups in measurements. Item bias indicates that the scale has reliability problems 
(Kristanjansonn et al., 2005). In addition, bias reduces its construct validity since it shows that 
another skill area that is incompatible with the structure of the test is also measured except for the 
skill that is measured (Camilli & Shepard, 1994). The real difference can be explained by 
experience or knowledge differences that a group has previously acquired about a subject in 
comparison with the other group. Real differences show that the measurement tool is not defective 
and indicate differences that originate from various reasons between subgroups. There are many 
explanations in the literature about the causes of DIF observed in tests. Among the possible 
sources of DIF, there are (1) differences in the areas of interest, (2) differences in the socioeconomic 
level, (3) differences in the level of familiarity with concepts, (4) the content of the item, (5) 
differences in educational status, and (6) differences between the regions of residence (Colom et 
al., 2004; Doolittle & Clearly, 1987; Kalaycıoglu & Berberoglu, 2010; Li et al., 2004). 

DIF analyses are conducted in two steps. Firstly, the relevant item should show DIF as a result 
of the analyses. In the second step, the reasons for the item showing DIF are discussed, and experts 
should determine whether the advantage is provided to the relevant group (Camilli & Shepard, 
1994). There are many methods to determine DIF: Mantel-Hanszel, Logistic Regression, SIBTEST, 
Raju Field Measurements, Likelihood Ratio Tests are some of the methods used in DIF analysis 
(Hambleton et al., 1991). 

1.2. DIF in Intelligence Scales 

In education and psychology, intelligence scales are used for many purposes, such as diagnosis, 
educational placement, and ranking, in addition to making decisions on the psychological and 
cognitive levels of individuals. One of the prerequisites for intelligence scales to be able to make 
valid and reliable measurements is that the items that make up the scale do not contain bias by 
subgroups (Nolan et al., 1989). Furthermore, in the creation of the Educational Testing Service 
[ETS] scale item, it was stated that items that could work for any gender group, difficult words that 
did not match with the purpose of the test, and items that were unrelated to the structure desired 
to be measured by the test should be avoided (ETS, 2009). Accordingly, DIF analyses, which may 
affect the validity of the measurement tool, are frequently performed in intelligence tests and 
achievement scales, and the causes of bias are examined.  

When DIF analyses are examined, the gender variable is expressed as the most commonly used 
variable. Abad et al. (2004) investigated whether there was an item including gender-related bias 
in the Advanced Raven Matrices in their study using IRT based DIF methods, conducted with a 
total of 1970 university students, including 1069 men and 901 women. It was revealed that some 
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items showed bias in favor of men. The result was shown that the visual-spatial skills of men were 
more advanced than those of women. There are also studies in which bias analysis is conducted 
with the standardization samples of scales. Immekus and Maller (2009) conducted a gender-based 
DIF analysis using Mantel-Haenszel DIF procedure with the standardization sample data of 2000 
people of the Kaufman Adolescent and Adult Intelligence Test [KAIT]. While there are items 
showing bias in favor of girls in subtests in which crystallized intelligence is measured, DIF has 
not been found in subtests in which fluid intelligence is measured. In his study using the 
standardization sample of the WISC-III (n = 2200), Maller (2001) investigated whether there was 
DIF in the items using the IRT Likelihood Ratio detection method. Bias was determined in 
approximately one-third of the items. The findings obtained by Immekus and Maller (2009) can be 
evaluated as compatible with the literature, and it can be said that the item biases obtained are 
caused by the item effect and do not affect the validity of the scale. However, the findings of 
Maller are noteworthy. The presence of bias in many items may originate from the fact that the 
item content is formed by words and concepts that can provide an advantage for a gender. 
Moreover, this result makes it difficult for the total scores to mean the same for women and men. It 
can be stated that the construct validity of the scale should be questioned. Thus, Immekus and 
Maller (2009) indicated that the IQ scores obtained from the scale did not have the same meaning 
for men and women. Therefore, it can be said that arrangements should be made in scoring. There 
are also DIF analysis studies conducted with the selected sample groups of commonly used 
intelligence tests. Wechsler et al., (2014) applied four verbal tests to 1191 participants in their 
studies, in which they investigated gender-based DIF in crystallized intelligence using Rasch 
model. No significant gender-related difference was obtained in the total scores. It was observed 
that women were more advantageous in the contents related to daily life, and men were more 
advantageous in verbal analogies. 

There are also DIF analyses conducted using variables in addition to the gender variable. Nolan 
et al. (1989) investigated whether the K-ABC showed DIF according to the ethnicity and gender 
variables. While eight items against gifted white students were determined in the study, no item 
showing DIF was found for gifted black students. Bias was observed in four items for white 
students with the normal intelligence level and three items for black students. In the context of 
gender, negative bias was found in two items for gifted men and two items for gifted women. 
Furthermore, no bias was obtained in terms of gender and ethnicity for gifted or normal students 
in the total scores.  

DIF analyses were also performed in studies conducted with special education groups. Maller 
(2000) examined whether the items in the four subtests of the UNIT constituted bias between deaf 
and normal students. No item bias was found in the study using the Mantel-Haenszel method. 
Murray et al. (2015) investigated items that showed DIF in terms of gender in the items on the 
Learning Disability Screening Questionnaire [LDSQ]. No significant gender-related DIF was 
obtained in the items at the end of the analysis. 

It was seen that DIF studies are conducted for many intelligence scales and with many 
subgroups. In these studies, various DIF detecting methods have been used. DIF is examined in 
two forms, uniform and nonuniform DIF. Uniform DIF occurs when there is no interaction 
between ability level and group membership. Nonuniform DIF exists when there is interaction 
between these variables (Rogers & Swaminathan, 1993). ASIS norm data tested in this study do not 
include ability levels. Because the Mantel-Haenszel method is an effective method for determining 
uniform DIF (Rogers & Swaminathan, 1993), the MH method was used in the study. 

DIF analyses have not been previously conducted for the ASIS. It is important to conduct DIF 
analyses for the ASIS, which may affect the validity of the scale. Since ASIS was developed in 
Turkish culture, it is aimed to evaluate the results of DIF analysis in the context of Turkish culture. 
Verbal subtests measure crystallized ability shaped by culture were used in the analysis. 
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2. Method 

2.1. Participants 

Participants included 4641 (2314 girls and 2327 boys) children in the norm study of ASIS. 
Children’s age ranged from 4 to 12. The sample was divided into three age groups based on the 
ASIS subtests start points. While VAR and VOC subtests have start points at different age groups, 
VSM has no start point. The number of participants for each subtest and descriptive statistics of 
subtests are presented in Table 1. 

Table 1 
Descriptive statistics of VAR, VOC and VSTM subtests 
VAR  4-7 age 8-9 age 10-12 age 

N 
Mean 
SD 
Skewness 
Kurtosis 
KR-21 

2528 848 1265 
5.34 17.57 26.21 
4.60 9.21 11.17 
1.56 0.63 0.3 
2.96 0.26 −0.53 
0.82 0.87 0.90 

VOC  4-7 age 8-10 age 11-12 age 

N 
Mean 
SD 
Skewness 
Kurtosis 
KR-21 

2528 1277 836 
5.46 27.63 40.05 
7.33 12.77 14.56 
1.71 0.35 −0.29 
2.82 0.13 −0.53 
0.91 0.91 0.93 

VSTM  4-12 age 

N 
Mean 
SD 
Skewness 
Kurtosis 
KR-21 

4641 
7.44 
4.11 
0.36 

−0.59 
0.76 

Note. *VAR = Verbal Analogical Reasoning, VOC = Vocabulary, VSTM = Verbal Short-term Memory. 

2.2. Data Collection Tools 

2.2.1. Anadolu-Sak Intelligence Scale [ASIS] 

The ASIS is an individually administered intelligence test. It was developed and standardized in 
Türkiye (Sak et al., 2016). It consists of seven subtests, 256 items and three factors. ASIS provides 
three componential and general factor (g) score. Componential scores include visual-spatial 
reasoning, verbal ability and memory. Visual-spatial reasoning is an indicator of fluid intelligence, 
verbal ability measures crystallized intelligence (Carroll, 2005; Schneider & McGrew, 2012). In the 
structure of the ASIS General Intelligence Index [GIQ] is on the top. The second layer consist of 
Verbal Potential Index [VPI], Visual Potential Index [NVPI] and Memory Capacity Index [MCI]. 
The last layer includes the seven subtests: Visual Sequential Processing Memory [VSPM], Verbal 
Analogical Reasoning [VAR], Visual Perceptual Flexibility [VPF], Visual Spatial Analogical 
Reasoning [VSAR], Verbal Short-Term Memory [VSTM], Visual Pattern Memory [VPM] and 
Vocabulary [VOC]. The GIQ is composed of the seven subtests. The VPI sum of the VAR and VOC 
subtests. The NVPI is composed of VSAR and VPF subtests. The MCI includes VSPM, VSTM and 
VPM. VAR subtest measures verbal reasoning, verbal comprehension and crystalized ability. VOC 
subtest measures language development and vocabulary knowledge. The factor structure of ASIS 
is presented in Figure 1. 
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Figure 1 
ASIS Factor Structure 

 

Several studies were conducted for the validity and reliability analysis of the ASIS (Sak et al., 
2019; Cırık et al., 2020; Sözel et al., 2018). Correlations between ASIS scores and the RIAS and the 
UNIT intelligence tests scores range from .50 to .82. ASIS scores correlate with students’ grades in 
math, science, language and social studies ranged from .57 to .83 (Sak et al., 2019). Social validity of 
ASIS was assessed to be very high by test users (Tamul et al., 2020). The discriminant validity of 
ASIS was examined with clinical groups with autism spectrum disorder, learning disability, 
attention deficit hyperactivity disorder, giftedness and intellectual disability. All the groups were 
correctly classified (Cirik et al., 2020; Sözel et al., 2018). In addition, with intelligence-related 
constructs such as humor production ability (.82) (Arslan et al., 2021), scientific creativity (.55) and 
math ability (.77) (Köprü & Ayas, 2020) ASIS scores significantly correlate. 

2.3. Data Collection and Analysis 

Standardization data of the ASIS were used by permission of the Research and Practice Center for 
High-Ability Education at Anadolu University holding the copyright of the ASIS. The names of the 
participants were not included in the data set. 

The three subtests were examined for DIF. The Mantel-Haenszel method was used to detect DIF 
in the ASIS subtests across boys and girls. In the first step of the analysis, the Mantel-Haenszel 
method was used to determine items with DIF. The Mantel-Haenszel method is based on χ2 
statistics. In this method, individuals in the groups determined as focus and reference are balanced 
according to their test performance (Agresti, 1984; Zieky, 1993). With the Mantel-Haenszel 
analysis, the DIF ratios of the items are evaluated in three categories: 

 A-Level DIF, |D| <1, there is no DIF, or it is at a negligible level, 

 B Level DIF, 1 ≤ |D| < 1.5, there is a medium level of DIF, 

 C Level DIF, |D| ≥ 1.5, there is a high level of DIF (Zieky, 1993). 
The bias analysis performed in the study was conducted for the first time for the ASIS. The VAR 

subtest of the ASIS was analyzed for 4-7, 8-9, and 10-12 age groups, and the VOC subtest was 
analyzed for 4-7, 8-10, and 10-12 age groups. Since the VSTM subtest did not include start point, it 
was analyzed by examining the responses given by the whole study group to the items. Items 
demonstrating DIF at levels B and C were determined for each age group, and expert opinion was 
obtained. A group consisting of seven experts (intelligence test developers, psychologists and 
linguists) assessed the DIF results. 
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3. Findings 

3.1. DIF Results of the Subtests 

The VAR, VOC and VSTM subtests was examined for DIF. The results are presented in Table 2. In 
VSTM subtest no item was identified for DIF. 

Table 2 
Results of DIF analysis of VAR and VOC subtests 
VAR Level Items favored boys Items favored girls 

4-7 age B 12, 15 2, 22 
8-9 age B 9, 17, 21, 25 5, 18, 26 

C 12 19 
10-12 age B 17, 25, 27, 32, 38, 42, 47 5, 40, 57 

C - 18 

VOC Level Items favored boys Items favored girls 

4-7 age B - 6 
C 16 - 

8-10 age B 8, 47 3, 4, 9, 15, 38 
C 16, 37 - 

11-12 age B 16, 51, 66, 67 15, 21, 44, 52 
C 37 - 

Note. Bold items are biased. 

3.2. VAR Subtest Findings 

In 4-7 age group, 4 items demonstrated DIF at level B. 2 items were in favor of boys and 2 items 
were in favor of girls. According to the expert opinions, it was determined that four items measure 
verbal ability. However, since the toy types with which boys could be more familiar with were 
mentioned, the 12th item could be accepted to be biased in favor of boys. Since the self-care skills 
were mentioned, the 2nd item could be accepted to be biased in favor of girls. The 22nd item 
mentioning sense organs and limbs and the 15th item containing professional knowledge were not 
accepted as biased. It can be stated that the bias in these items was caused by the item effect, 
considering differences in the students' knowledge and experience. 

In 8-9 age group 9 items displayed DIF. 5 items were in favor of boys, and 4 items were in favor 
of girls. 7 items were at level B and 2 items were at level C. According to the expert opinions 5th, 
9th, 21st, 19th, 17th, 25th and 26th items could not be evaluated as bias. However, it was assumed that 
the 12th item showing DIF at level C could be biased in favor of boys since it contained the toy 
types with which boys could be more familiar. And the 18th item showing DIF at level B in girls 
could be biased in favor of girls since it contained the jewelry, accessory information. 

In 10-12 age group 11 items demonstrated DIF. Only one item (18th) was at level C. 7 items were 
in favor of boys. 4 items were in favor of girls. According to the expert opinions all the items 
displayed DIF could not be accepted as biased, but the 18th item could be accepted as biased in 
favor of girls since it contained the jewelry/accessory information. It can be said that the bias in 
the item was caused by the item effect.  

3.3. VOC Subtest Findings 

In 4-7 age group 2 items (6th and 16th) displayed DIF at B and C levels. 1 item was in favor of boys 
and the other item was in favor of girls. Experts stated that item favored girls could not be 
accepted to be biased. But the item favored boys could be accepted as biased since it contained the 
car and speed elements. It can be stated that the bias in the item was caused by the item effect due 
to the more knowledge or experience of boys than girls. 

In 8-10 age group 9 items demonstrated DIF at level B and C. 4 items were in favor of boys and 
5 items were in favor of girls. According to the expert opinions 8th item containing the strength and 
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power elements, the 16th item containing the car and speed elements, and the 37th item containing 
the courage and fearlessness elements could be considered biased in favor of boys. For girls 15th 
item containing the cleaning/dirtiness elements and the 38th item containing the wet hair concept 
could be accepted as biased in favor of girls. Experts stated that bias in these items was caused by 
the item effect. 

In 11-12 age group 9 items displayed DIF at B and C levels. 5 items were in favor of boys and 4 
items were in favor of girls. According to the expert opinions 16th and 37th items for boys and 15th 
item for girls could be accepted as biased. Experts stated that bias in these 3 items caused by item 
effect.  

The descriptive values of the items determined to be biased by expert opinions in the VAR and 
VOC subtests are given in Table 3. 

Table 3 
Results of DIF for the VAR and VOC subtests 
VAR Subtest Level Item 𝜒2 𝑝 

4-7 age B 12 15.49 <.001 
 B 2 25.76 <.001 
8-9 age B 18 9.57 <.001 

C 12 19.31 <.001 
10-12 age C 18 28.77 <.001 
VOC Subtest Level Item 𝜒2 𝑝 

4-7 age C 16 40.51 <.001 
8-10 age B 8 16.43 <.001 

B 15 10.11 <.001 
C 16 16.43 <.001 
C 37 29.78 <.001 

11-12 age B 16 4.59 <.001 
B 15 4.41 <.001 
C 37 30.89 <.001 

 

4. Discussion 

The purpose of the study was to examine the presence of DIF in the ASIS verbal subtests across 
boys and girls in the norm sample. Because VAR and VOC subtests have start points by age the 
analysis were examined by age groups in these subtests. Since VSTM subtest requires all 
participants to start testing with the first item, the analysis were examined with all groups. 
According to the expert opinions, while there were 3 biased items in the VAR and 4 items in VOC 
subtests, no biased item was found in the VSTM subtest.  

In the VAR subtest, 12th item accepted as biased. The reason why the item was in favor of boys 
may be the fact that boys have more knowledge and experience on the means of transportation 
used in the content of the question. It can be said that the difference in experience is because car 
toys take an important place in the selection of toys for boys (Bradbard, 1985; Weisgram et al., 
2014). A higher number of vehicles, such as cars, planes, trains, trucks, etc., in the game equipment 
of boys, may have increased their knowledge and experience on means of transportation. The bias 
in the item is caused by the item effect. While the item was in favor of boys in the 4-7 and 8-9 age 
groups, it did not display bias in the 10-12 age group. Bias increased in the first stage as the age 
level increased and disappeared in the final stage. It can be stated that the reason for this situation 
is the process of development. It can be said that girls complete their knowledge, increase their 
familiarity levels and close their disadvantages due to the selection of toys with the end of the play 
period and the transition to adolescence as of the age of 10-12 years. 

In the VAR subtest, the 2nd item was in favor of girls showed DIF at level B only in the 4-7 age 
group. In the item, it is requested to establish an analogy about self-care skills by giving 
information on combing the hair. The reason why this item was in favor of girls may be the fact 
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that the item contains concepts with which girls are more familiar. It can be stated that the 
expression of combing the hair may cause girls to establish analogies easier than boys. 
Furthermore, the fact that dolls take an important place in the selection of toys for girls (Yagan-
Güder, 2014) and self-care skills are realized in these toys may have caused the item to be in favor 
of girls. Moreover, the fact that the bias in this item was observed only in the 4-7 age group may 
originate from the fact that boys do not have vocabulary and experience to establish the analogy in 
question in the 4-7 age group. 

The 18th item was in favor of girls at level B in girls in the 8-9 age group and level C in girls in 
the 10-12 age group. The jewelry knowledge is questioned in the item. It is noteworthy that the 
item displayed a high level of bias, especially in the 10-12 age group. The perception of gender can 
be shown as the reason for this situation. Wearing jewelry is considered as one of the behaviors 
and appearances specific to girls in Turkish culture (Vatandas, 2007). Within the framework of this 
perception, the use of jewelry is common among girls from a young age. Accordingly, the fact that 
the item was biased for girls in the 8-9 age group can be explained by the high knowledge and 
experience of girls, and bias in girls in the 10-12 age group can be explained by the experience of 
reinforcing the appearance of the girl with jewelry, along with experience and entering 
adolescence.  

In the VSTM subtest, DIF analyses were conducted with all groups. DIF was detected at level B 
in one item, but this item was not accepted as biased. As a result, no gender bias was observed in 
any item in the VSTM subtest. Verbal short-term memory is measured by the VSTM subtest. A 
short story is read to students, and questions about this story are asked. It can be stated that the 
items forming the VSTM subtest treat boys and girls equally. Furthermore, the fact that there is no 
information that can be advantageous for any gender in both the story read and the items, the 
absence of concepts that can be explained by the difference in experience between genders can be 
regarded as the main reasons for the absence of any DIF in the VSTM subtest.  

In the VOC subtest, it was found that two items were in favor of girls and three items were in 
favor of boys. The 15th item was in favor of girls showed bias at level B in both the 8-10 age group 
and the 11-12 age group. There are cleaning/dirtiness elements in the item, and the subtest 
measures the vocabulary. The fact that the item is in favor of girls in the two age groups may be 
due to the more knowledge and experience of girls (Wood & Eagly, 2015). Gender perceptions and 
roles can cause this experience. Doing cleaning is regarded as one of the behaviors specific to girls 
in Turkish society (Vatandas, 2007). Within the framework of this perception and thought, it can be 
expected that girls have more experience with cleaning than boys. It can be thought that girls with 
more experience have a wider vocabulary (Borghi et al., 2019). 38th item was in favor of girls 
displayed bias at level B in the 8-10 age group. The reason why the item was in favor of girls is that 
the familiarity levels of girls with the concept of wet hair in the item are high and that girls have 
more experience. Furthermore, since long hair is one of the features found more in girls (Vatandas, 
2007) in Turkish society, it can be expected that girls have more experiences lived when their long 
hair gets wet and the vocabulary they develop is more than that of boys.  

While the 8th item was in favor of boys displayed bias at level B in the 8-10 age group, the 37th 
item showed bias at level C in both the 8-10 age group and the 11-12 age group. There are strength, 
power, courage, and fearlessness elements in the items. The reason for the high level of bias in 
these items may be due to gender perception and roles (Zotos & Tsichla, 2014). The perception that 
boys should be courageous and strong in general (Vatandas, 2007) may have caused boys to 
experience this perception in their families and acquire more knowledge than girls. The 16th item, 
which demonstrated bias in favor of boys at level C in the 4-7 age group, at level C in the 8-10 age 
group, and at level B in the 11-12 age group. It is noteworthy that the item was in favor of boys in 
all age groups. The car and speed concepts are mentioned in the item. The reason why the item 
was in favor of boys is that boys have more knowledge and experience in-car and speed subjects. It 
can be stated that the difference in experience is because boys spend more time with car toys than 
girls (Onur et al., 1997). This finding is consistent with the research findings in the literature, 
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stating that men are advantageous in questions involving movement, speed, and automobile 
concepts (Kalaycıoglu & Kelecioglu, 2011). 

Overall the total number of ASIS verbal subtests items displaying DIF was minor. 3 items in the 
VAR subtest consisting of 58 items; 4 items in the VOC subtest consisting of 70 items displayed 
DIF. Items displayed DIF may affect individuals’ test performance. In ASIS, items are arranged in 
order of difficulty level. It can be said that since the items showing DIF are not consecutive, they 
may not cause the test to be terminated due to the stopping rule. However, considering the studies 
claiming that minor item biases will not produce score differences and decrease of prediction 
values (Hong & Roznowski, 2001; Ozer-Ozkan, & Acar-Güvendir, 2021; Roznowski & Reith, 1999). 
It can be said that ASIS measurements are reliable. Also it can be said that items showing DIF 
should not be used in subsequent editions of ASIS. Cultural and social norms should be taken into 
account when creating verbal items or subtests. 

5. Recommendations 

When the items displayed DIF in the verbal subtests of the ASIS and which were considered to be 
in favor of any gender according to the expert opinions were examined, it was observed that all 
biases in the items were caused by the item effect. Differences in the students' knowledge and 
experience about the concepts in the items constituted the basis of the item bias. While this 
knowledge and experience created gender perception in Turkish culture, children's family 
experiences, peer interactions, and even the attitudes of grandparents in extended families have 
been effective in these perceptions (Inci Kuzu, 2015; Yagan-Güder & Alabay, 2016). The social 
environments of the children shaped their experiences. The fact that the items showing DIF can be 
explained by gender perception and roles indicates that the DIF in the items is caused by the item 
effect. In the study, it was observed that boys were more familiar with the concepts of power, 
courage, car, and speed; girls were more familiar with the concepts of hair, cleaning, self-care 
skills, jewelry, and accessory, and advantages could be formed in the items in which these 
concepts were used. In this study, DIF was examined in the context of gender. DIF analyses can 
also be carried out in the context of the socioeconomic level, the region and educational status 
variables. The use of concepts, such as power, courage, car, speed, velocity, hair, cleaning, jewelry, 
etc., can be considered in terms of bias in the creation of verbal items in developing an intelligence 
test. The findings can be compared with the findings obtained from the ASIS by conducting bias 
studies in other intelligence scales used in Türkiye.  
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