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Abstract

Coloured Progressive Matrices (CPM) is a psychological test very well known among Indonesian
psychologists as a test that functions to measure intelligence. Some researchers who usef§PM in their
research reveal that CPM has weakness in the principle of measurement equivalence. Therefore, the
focus of this research is to evaluate the details of the psychometric properties of CPM by using the
Rasch model. The research uses a secondary data analysis approach, where the primary data sets
available in Psychological Service are collected into a single file by the researcher for further analysis. A
total of 748 input data contains 371 boys and 377 girls with an age range fromfth to seventh years old
who have taken an intelligence test to prepare children’s school readiness. The analysis of the Rasch
model shows that CPM is proven to have unidimensionality, has a fairly good reliability value, and
eight-item are not suitable for testing intelligence. Only twenty-eight items of CPM are suitable for
measuring the intelligence of children in Indonesia.

Keywords: intelligence, psychological testing, early chilhood, psychometric evaluation, Rasch
measurement.
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Introduction

Individual intelligence difference has become a fascinating study topic to be discussed from the past
until now (Hilir et al., 2011). Raven (1983) defines intelligence as an ability that reflects individual
differences in capturing information, experiences, and a condition that has been experienced. The wider
community knows intelligence as one of the most important factors for children to determine their
educational success (Ardini & Handini, 2018). Furthermore, according to Gorey (2001), intelligence
also closely relates to academic achievement in the early childhood development stage. Therefore, it is
inevitable that intelligence and education in children at the early childhood stage are two things that are
inseparable from being prepared children to get an education in school until they are implementing
school learning.

For example, children in the early childhood stage from ages five to seven in the United States are
carefully prepared to enter elementary school since it is the primary age for a child to enter elementary
school (Ziol-Guest & McKenna, 2014). Similar to parents in Indonesia, parents prepare their children
to enter elementary school by taking a series of psychological assessments in the first place. The actual
evidence can be seen in the data on participants in the Psychological assessment carried out by a
Psychological Institute in Yogyakarta in 2021. There are 321 children aged six to seven taking a series
of psychological assessment processes to determine whether the child s ready to learn in elementary
school (Gusniarti et al., 2021). One of the instruments used in the series of assessments is Colored
Progressive Matrices, which measure children's intelligence.

In principle, Coloured Progressive Matrices (CPM) are instruments to determine the level of
intelligence of a child without any previous learning process (Sanz-Cervera et al., 2015). It is also used
to measure abstract thinking skills in children (van Schoor et al., 2016). CPM can measure a child's
abstract thinking ability since all of the items contain patterned, colored, and various shapes, hoping
that children will be able to analyze various patterns and provide answers to the pictures one by one
(Yoshizawa et al., 2014).

CPM is a psychological test popularly used among Indonesian psychologists in assessment activities.
The popularity can not be separated from its time-saving procedure, its effortlessly administering, and
the work pattern is quite simple only by responding to images that need to be adjusted to the shape of
the pattern Besides being widely used for assessment activities, CPM has advantages in its use. It is not
only used to measure the intelligence of children with a normal brain function (Khan, 2015), but also
used for special needs children such as children with autism and attention-deficit/hyperactive
disorder(Sanz-Cervera et al., 2015).

Bass (2000) emphasized that CPM is a psychological instrument used by many psychology
researchers in various countries. In 2018, CPM was studied on children in Sardinian, I[taly. This study
used a large research sample; 1626 children aged five to thirteen from Elementary School and Junior
High School became the research sample (Nicotra et al., 2018). The results of the research show
descriptive results of the CPM calibration of items for each of the sets, as found that the most difficult
items in CPM were item A1l (for Set A), item Abl2 (for Set Ab), and item B12 (for Set B). The study
did not provide more detailed information regarding assumptions, fit statistics, instrument reliability,
item bias detection on the instrument, and other indices that are very important to be presented when
conducting analysis using the Rasch model.

Referring to other studies, CPM is strongly suspected of having weaknesses in terms of psychometric
properties. The main weakness in CPM is the gap in the research results using CPM as a research
instrument, especially in the analysis of instrument bias. The CPM in the two previous studies was
described as a highly consistent instrument and free from bias (Agnoli et al., 2012; Antoniou et al.,
2022). Both studies support CPM as an instrument that prioritizes the principle of measurement
equivalence or fairness for anyone who uses it. In contrast to the two studies above, Sigmon (1983) and
Lucio et al. (2019) revealed that the CPM indicated a slight gender bias in its items. Other researchers
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also support that if CPM shows significant differences in boys, CPM is considered more beneficial for
boys in its use (Lynn & Irwing, 2004). Therefore, in his research, Balboni et al. (2010) suggested a study
to check measurement invariance in CPM.

This research aims to evaluate CPM in more detail from a psychometric point of view and prove the
research suggestions made by Balboni and his colleagues (to @amine measurement invariance in
CPM). This study examines measurement invariance using the Differential Item Functioning (DIF)
technique of the Rasch model analysis. It is used since it has the same logic in testing measurement
invariance. In principle, DIF and measurement invariance are both used to identify bias or not in an
instrument being analyzed.

Rasch Measurement Model

In 1960 a mathematician named George Rasch introduced mathematical modeling known as the
Rasch model. The Rasch model was first introduced to analyze dichotomy data (Kreiner, 2013). The
data is obtained from correct or incorrect answers on a test. The Rasch model, in its application,
provides interpretation results from information-rich data, such as providing in-depth information about
individual abilities and item difficulty levels (Khairani & Razak, 2015).

The individual ability pararfgjter is obtained from the ratio calculation of the number of individuals
answering correctly compared to the number of incorrect answers. The ragfj) value is then transformed
to a range of interval sizes using logarithms or log odd; the final result is a logit value. The logit value is
the final value that can be precise and accurate in measuring an individual's ability to be compared with
other individuals (Khairani & Razak, 2015).

Similar to the difficulty level parameter, the value obtained is also in the form of logit. The value
generated is also from the proportion of incorrect answers divided by correct answers on the items
tested, which are then transformed using log odd. If the two parameters have the same unit size in the
form of logit, then the two parameters can be compared equally (Khairani & Razak, 2015). Logit
fEgulting from individual abilities and item difficulty levels can be explained more meaningfully
(Wright & Stone, 1979).

The principal of Rasch model analysis has mandatory assumptions that need to be fiifilled, such as
the assumption of unidimensionality and local independence (Mair, 2018), and added goodness of fit
indices infitfean-Square (MNSQ) and outfit MNSQ. The MNSQ outfit is a reasonable limit in
determining the level of difficulty of an item. If the calculation shows that the MNSQ outfit value is less
or more than the limit, it can be ascertained that the analyzed items indicate that they are unsuitable for
use. At the same time, the MNSQ infit is very sensitive to the obtained responses (Khairani & Razak,
2015).

The privilege of analyzing the Rasch model is the detailed information describing the analysis
results, such as fit statistics, reliability values, separation index, and comparison of individual abilities
with item difficulty levels (Clements et al., 2008). The statistical fit index serves to see how the Rasch
model meets the right expectations for the analytical model. It shows scores comparison from the
overall individual ability (logit person mean) that can be compared to the item difficulty level (logit item
mean) and displays item-person separation and item-person reliabim to show the item's suitability and
person in the tests carried out. According to previous research, the Rasch model is a very accurate
method to see the quality of an instrument because there are item parameters with precise persons (Jong
et al., 2015).
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Methods

The secondary data analysis method approach is used in this research (Johnston, 2014). It is a
technique for analyzing primary data collected by other people or institutions with other purposes.
Secondary data analysis includes an empirical research approach, noting that the research follows
research principles when using direct data collection. Secondary data analysis can be carried out for
systematic investigation processes in various fields. The mandatory steps in conducting secondary data
analysis are (1) developing research questions, (2) identifying the data set as a whole to be carried out,
and (3) evaluating the data set obtained (this stage will be described in the analysis procedure).

Sample

The primary data of this research was obtained from the results of intelligence testing conducted by
Darunnisa Psychological Service on children in twenty schools in Bandung (Kindergarten and
Elementary School) from 2017 to 2021. The primary data consists of hundreds of data files, which are
merged into a set of files in the form of xlIs files (now referred to as secondary data). Based on secondary
data, it is known that the total sample of this study was 748 children with a composition of 371 females
(49.6%) and 377 males (50.4%). The age range of the research sample based on secondary data is five to
seven years (M = 5.67 & SD = 0.54), which is based on the developmental task of the children. They
are at the school readiness stage (Williams & Lerner, 2019).

t

Raven's Colored Progressive Matrices is an instrument to measure children's intelligence, especially
children aged five to eleven years old (Muniz et al., 2016). There are three sets of questions (set A, set
Ab, set B), each consists of twelve items with different difficulty levels, so the total number of CPM
items is 36. The difficulty level of item B is higher than that of item Ab, while item Ab's difficulty level
is more difficult than item A. All items consist of blank picture sections that need to be filled in;
children are expected to choose on@gf the six available answer options. There is only one correct
answer for each question, indicating the minimum CPM value is 0 while the maximum CPM value is
36. Practically, CPM can be done individually or in groups since there is no time limit for the process.
The test-retest reliability value of CPM in previous studies was .90, which means that CPM is an
instrument that consistently measures intelligence in children (Lehmann et al., 2014).

Procedure

The research procedure uses steps based on the secondary data analysis approach. The first step
regarding research questions was obtained after the researchers conducted a literature review and found
problems with CPM, which psychologists in Indonesia widely use. A study of the literature review
found that there were gaps in the results of previous research. These researchers had carried out the
basis of obtaining the research question. This paper cmtionecl whether CPM is suitable for measuring
the intelligence of Indonesian children. Therefore, this study wanted to evaluate the psychometric
properties of CPM with a sample of children in the early childhood stage in Indonesia.

The researcher took the second step to identify the data set as a whole. Before identifying the data
set, the researcher asked permission to conduct the CPM research by using a request letter. After
approval, Darunnisa Psychological Service was willing to provide data in hundreds of xls file data sets.
Data set identification was carried out by researchers from the data given, and then it was combined
into one xls file. Merging hundreds of data sets into one xls file is the next step to make statistical
analysis easier since the statistical programs generally analyze only one data file. The last step is to
analyze the xls file using a statistical program specifically analyzing the Rasch model. The analysis
results will be presented in the research results section of this paper.

Statistical Analysis
The research data analysis was carried out using the Winstep 3.65 program. Some of the limitations
of the ideal reference value used in this study include: (a) the benchmark value of an instrument proven
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to be unidimensional is when the raw variance value explained by measured > 40% (Holster & Lake,
2016); (b) the criteria for an instrument that does not have local independence between items is by
looking at the critical value (Q3) < .30 (Christensen et al., 2017); (c¢) the ideal limit of the person-item
separation index > 3 (Duncan et al., 2003); (d) item fit testing with the Rasch model is the MNSQ outfit
value in the range of .5 to 1.5 logit (Boone et al., 2014); (e) categorization of results from item
calibration to determine item difficulty level using the range -.30 to .30 logit (Wicaksono et al., 2021);
and (f) the item is indicated to be biased if the DIF construct value is > .40 (Rogers & Swaminathan,
1990).

Results and Discussion
Result

This study can also prove two mand§gry assumptions in analyzing the Rasch model. The first
assumption regarding unidimensionality in the Rasch research model is that the raw variance value
explained by measures on CPM is 50.3%, exceeding the limit set by the previous research of > 40%
(Holster & Lake, 2016). It is certain that the CPM in this study only measures one aspect, namely
intelligence. The secofF) assumption regarding local independence, Bond and Fox (2015), in their
writings, suggests that local independence shows that there is no link between one item and another in
terms of the response given Jan instrument. The occurrence of linkages between items can be seen
from the results of the largest standardized residual correlation between items. The largest sndardized
residual CPM value correlation was found between item A2 and item A3 at .23. The largest
standardized residual correlation value obtained is below the standard critical value (Q3) < .30
(Christensen et al., 2017), which means that each CPM item is independent.

Fit Statistics and Reliability

Overall (see table 1), this study found the person mean = .55 logit, for the item mean = .00 logit. If
the person means value is greater than the item means value on the cognitive scale, the sample does not
feel difficgfjwhen working. The average intelligence value of the sample who does CPM is in the high
category. The results of this analysis are in line with research in measuring achievement tests (Othman
et al., 2015). It can also be interpreted that CPM is too easy to do for children in the early childhood
stage in Indonesia.

The person's standard deviation value is 1.09, below the item's standard deviation value of 2.60. It
indicates that the research sample is a sample with almost similar intelligence levels (uniform to one
another). Standard deviation items have a greater value, indicating that CPM items have varying
problem difficulty levels. The person separation index = 1.9 < 3 strengthens the evidence from the small
value of the person standard deviation, which means that the sample of this study is homogeneous,
both in terms of age criteria, developmental stages, and in terms of intelligence in almost the same
quality. The item separation index of 13.12 > 3 indicates that the difficulty level grouping on CPM
items is appropriate according to the Winstep program. Direct evidence of the standard deviation and
item separation item analysis will be described more clearly in the item fit section of this analysis.

The next result is to discuss item-person reliability. The value of person reliability is .78, while item
reliability is .99. The reliability value here is not showing the constancy of an instrument. In this
research, item reliability measures how good the CPM items tested are. Person reliability is used to
measure the appropriateness of research participants in this study. Mohd et al. (2017) state that item-
person reliability in this study is included in the good category, namely, if item reliability is > .70 and
person reliability > .80. Item-person reliability criteria are met for this study, which shows no problems
were found in items or persons (items and participants are correct in measuring this intelligence).
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For the reliability value of CPM, as indicated by the Cronbach Alpha value (KR-20), it was found
that the value of = .79 > .70 was in the acceptable range for an instrument (Sharma, 2016). CPM is an
instrument that has been proven to measure intelligence consistently. Besides that, in testing the fit
model, it is also discussed whether the Rasch modeling used is appropriate or not. This is showed by
the Chi-square value = 20493.52 and p-value = 1, which proves that the test model is fit (p-value > .01)
and acceptable (Renny et al., 2013).

Table 1. Summary Fit Statistics

Person Item
N 748 36
Measure
aecm .55 .00
Standard Deviation 1.09 2.60
Standard Error .50 15
Outfit Mean Square
Mean 1.01 1.00
Standard Deviation .26 10
Separation 1.90 13.12
Reliability .78 .99
Alpha Cronbach (KR-20) .79
Chi-square 20493.52
p-value 1

Wag&t.m’. Calibration, and Item Fit

The Wright map (see figure 1) shows the distribution of research sample ability level with the level of
item difficulty. The researcher modifiefffhe Wright map for each test set to make it easier to
understand. The Wright map, in general, shows that the ability of the research sample is higher than the
level of the questions' difficulty. It can be seen from the pattern of distribution of the ability of the
research sample that higher than the distribution question difficulty level. It can be observed that there
are 10 of the 36 items are at the bottom of the diagram, proving that the CPM is a psychological
instrument that is easy for the research sample to work on.
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Figure 1. Wright Map Coloured Progressive Matrices

The evidence in further examination has shown that CPM is an easy instrument. It can be seen from
the calibration results of the CPM items in table Zmua item calibration divides each set into several test
categories, Wicaksono et al. (2021) categorize the level of difficulty of the test based on the range -.30 to
+.30 logit value item (hard level if logit value item > .3, medium level in logit value range -.30 to .30,
and easy level if logit value item < -.30). The CPM for Set A consisted of 12, categorized as hard,
medium, and easy levels. The most difficult items in Set A are items Al11, A12, A9,

Table 2. Item Fit & Calibration Coloured Progressive Matrices

Set Test Category Item Number Logit Value Standard Error Outfit MNSQ Point Mass. Corr

Level Item
Hard All 3.56 15 1.08 23
Al2 3.45 14 1.17 20
A9 56 .08 1.11 .35
Al0 23 .08 1.10 .36
Medium A8 21 .08 1.40 18
A A7 04 .08 1.11 33
A5 -2.52 15 1.04 .19
A6 -3.16 20 .61 23
Al -3.97 28 .53 .16
Easy Ad -4.15 31 .83 .10
A3 -4,95 A5 .29 14
A2 -5.88 1 17 11
hitp://journal.uinjkt.ac.id/index php/jp3i 7-xX
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Abl2 2.10 .10 1.67 13

Ab8 1.98 10 1.00 43

Ab9 1.57 .09 .95 47

Hard Ab6 99 .08 .79 57
Ab Abll 95 .08 1.05 .39
Abl0 54 .08 1.11 35

Ab7 42 .08 .96 46

Medium Ab4 19 .08 .90 A7
Ab5 08 .08 .92 45

Ab3 -1.30 .10 1.07 29

Easy Ab2 -1.79 A2 .85 30
Abl -3.20 .20 .66 21

B12 4.43 21 42 .36

Bl11 3.54 A5 .69 A4

B8 347 .14 .66 42

Hard B9 3.08 13 77 43
B10 2.40 A1 1.18 .35

B B7 1.68 .09 .99 43
B5 80 .08 19 .55

B6 69 .08 .99 43

B2 -43 .09 .96 .38

Easy B4 -.65 .09 .99 4l
B3 -.90 .09 .79 47

Bl -4.06 .29 .52 .16

Note. Item’s marked in gray lack of item fit limitation.

For Set Ab, the 12 items are divided into only three categories of difficulty levels, namely hard,
medium and easy. Based on the results of item calibration, seventh difficult items were found for Set
Ab. Set B consists of two levels of difficulty based on the calibration results. It was found that Set B was
the set with the most difficult items. It can be seen from the eight items (B12, B11, B8, B9, B10, B7, BS5,
and B6) that are included in the hard level, while there are four easy item in Set B, namely item B2, B4,
B3, and B1.

The results of item calibration in this study are closely related to the test fit item. Fit Item was
analyzed using the Rasch model (see table 2) shows that three PCM items do not fit, which is indicated
by the MNSQ outfit value less than the range .5 — 1.5 (Boone et al., 2014). The three items are items
A3, A2, and B12. The researcher gives a gray mark on the value of the MNSQ outfit items that do not
fit in table 2. In Rasch model analysis, items that do not meet the standard limits ideal should be
discarded in the study. It can also be interpreted that the three items do not accurately measure
intelligence or problematic items to be tested on the CPM.

Item Categoty

A misconception was also found between the person's ability and an item's difficulty level on one
CPM item (item Abl2). In general, a child with high ability can answer correctly every item that is
done. In item Abl2, it was found that 13 children (about 2% of the total sample) with high ability
(average measure = 1.14 logit > .55 person mean logit) answered incorrectly on the questions with
medium difficulty level. This item Abl2, when studied further, is suspected by the researcher to have a
good answer distractor. For the other 35 items included in the general item category, if a child is smart,
the child will be able to answer the questions asked.

DIF Analysis

This study also found something important t@be described in the research results, namely the
principle of measurement equivalence. Based on the results of the DIF analysis, CPM in this study
violates the principle of measurement equivalence, which means that CPM is biased or favorable to one
of the groups tested on several of its items (see table 3). DIF in CPM only occurs in Set A and Set B,

.
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while for Set Ab, it does not. It is confirmed that Set Ab is an ideal Set for measuring intelligence. In
Set A, five items were detected to have DIF (Al, A2, A3, A4, and AY), and for Set B, it was found that
two items had DIF (B7 and B9). The seven CPM items that experienced DIF in Set A and Set B were
at moderate (.40 to .60) and high DIF (> .60) levels, following previous research, which stated that an
item occurred DIF if the difference in DIF values between groups reached the referenced values
(Rogers & Swaminathan, 1990). It can be seen from the graph (see figure 2) that the difference in DIF is
visible from the distance range between the blue line (female) and the red line (male). ltems Al, A2,
A3, A4, A5, and B9 showed a higher DIF value in the male group (boys), which indicated that the six
items benefited the male group (boys). Only 1 item, namely item B7, benefits the female group (girls).

Table 3. DIF Analysis

Item DIF DIF Contrast t Prob Result
DIF Criterion
Male Female
Al -3.47 -4.81 1.35 2.02 043 High DIF
A2 -5.13 -7.11 1.99 1.03 305 High DIF
A3 -4.71 -5.23 51 .56 577 Moderate DIF
Ad -3.84 -4.52 .68 1.07 286 High DIF
A5 -2.29 -2.76 47 1.54 123 Moderate DIF
B7 1.33 2.11 .79 4,24 .000 High DIF
B9 3.41 2.78 .63 2.43 015 High DIF

Note. t-value positive is item tends to benefit the male group, and vice versa.

PERSON DIF plot (DIF@GENDER)

8 .
o - ] el N 2 R 3
PIIITI I TSI TEIRT v o d @ @ @ @ FP

£ ——
? -y
g L]
H
B

-4

-6

-8

-10
Sources: Picture originality from excel output (F = for Girls and M = for Boys).

Figure 2. Differential Item Functioning Coloured Progressive Matrices
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Disgrgsion

The assumption of unidimensionality and local independence was also proven in the analysis.
Unidimensionality assumption shows strong evidence that CPM is a test that measures intelligence; it
can be observed with the raw variance value limit explained by measures > 40%. The unidimensional
assumption testing results support previous research, which obtained a test mmal that fits CPM with a
unidimensional model using confirmatory factor analysis (Ltcio et al., 2019). The assumption of local
independence shows that the items in the CPM do not have a close relationship with one another. All
CPM items are ensured to be independent.

In the fit statistics test, only the person separation index was found lacking, less than 3 (Duncan et
al., 2003), because the study sample was at the same stage of development, namely early childhood, as
a not-too-distant age range, it can be said that the participants were homogeneous. Moreover, even
when they were examined from the educational age of the research sample, they were included in the
ideal age category for children to prepare for elementary school entry (Ziol-Guest & McKenna, 2014).

Regarding the instrument's consistency, the CPM reliability value obtained in this study was = .79.
In previous studies using CPM, the test-retest reliability value = .90, which means that the reliability
value obtained was smaller than in pmious studies. It can be interpreted that CPM is less consistent in
measuring intelligence in Indonesia. The results of this study are contradictive to the previous research,
which stated that CPM is a consistent instrument (Agnoli et al., 2012). Another thing that allowed
CPM to get a smaller reliability value than previous studies was that this study found four items that
were not good at calibrating CPM items. From a psychometric point of view, the researcher's strong
suspicion is that the items that are not good automatically have a tremendous impact on reliability
calculations.

In addition, researchers also considered the research approach as an important factor in determining
the consistency of the instrument. This study utilizes secondary data for analysis (one measurement),
while Lehmann et al. (2014) conducted experimental research (twice measurements). The research
approach is also strongly suspected as a factor that affects the reliability value of an instrument. The
research approach that uses two measurements allows it to have more value than the instrument's
consistency and the research sample's consistency. The study's limitation is that the data collection is
not directly collected since it will require a high cost and a very long time to get as many as 748 data
from children who will prepare themselves for school.

Regarding the item calibration analysis, something very useful was found in new information about
CPM. In addition to obtaining four items that did not meet the MNSQ outfit value limit, the researcher
found that each set in the CPM had different criteria for difficulty levels. For the research sample
consisting of children at the early childhood stage in Indonesia, especially Set Ab in the CPM, there is
no single item that is difficult to do. Being not difficult does not mean completely easy; for example, in
the CPM category item analyzer for Set Ab on item Abl2, the researchers strongly suspect that
distractors can make children who have high abilities get stuck in choosing answers. On the one hand,
CPM is an easy test, but some distractions can make a child think harder.

Another very strong factor that plays a role in why high abilities children answer incorrectly on item
Abl2 is the complexity of the picture pattern being asked. Based on the time calculations data carried
out by testers at Darunnisa Psychological Service, it was found that on average, children working on
CPM item Abl2 took longer than other items (for example item Ab12 M = 10.67 seconds, item Abll
M = 10.3 seconds, item Abl2 M = 10.3 seconds, item Abl2 Ab5 M = 9.3 seconds, while for other
items in Set Ab takes about 5.8 to 7.5 seconds). This finding proves that item complexity is highly
correlated with the processing time of the questions. @

29

The indication that the Ab12 item has the highest difficulty level in the Ab CPM Set is in line with
the calibration results of the previous research item conducted in Italy. Nicotra et al. (2018) found that
the most difficult items in CPM were item A1l (for Set A), item Abl2 (for Set Ab), and item B12 (for
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Set B). The findings of this study resulted in similar findings regarding the most difficult items in each
test set. It can be interpreted that children in Indonesia and Italy have similarities in the level of
difficulty working on CPM items with complex patterns. However, this research, which provides more
detailed information in terms of fit items, is also shown, which researchers consider the strengths of this
research.

Regarding the DIF analysis, it was known that seven items indicated gender bias (more favorable for
the male group); this is following previous research allegations (Lucio et al., 2019; Lynn & Irwing,
2004; Sigmon, 1983). It was found that the number of bias items is not a small percentage but quite
large. When calculated, the number of CPM items identified as biased is 7 out of 36, or 19.4% of CPM
items are gender-biased. In addition, it is also proven that six of the seven CPM items that are proven to
be gender-biased are more favorable for the male group in measuring intelligence. In general, men
benefit more from tests or tests in the form of visuals or geometry in line with research that has been
carried out in Indonesia (Ridho, 2014). Ridho (2014) also, in his research, gives his view that men will
beraﬁt more ifthey are tested in the cognitive realm.

25

Another limitation in this study is that the researcher obtained data from Psychological institutions,
which means that the researcher could not analyze whether cultural differences also caused the CPM
items to be biased. In the gender bias test, it was found that there was an advantage in the male group.
From the data obtained, there are no demographics regarding the culture of the research sample. The
important thing that researchers feel is if the studies control the demographics of the participants, the
richer the demographics may be able to provide more useful information, such as gender, culture, and
even from different countries of origin.

Conclusion

So, based on data analysis and discussion, it can be concluded that eight items should not be used in
intelligence testing using CPM, namely items A1, A2, A3, A4, A5, B7, B9, and B12. For items A1, A4,
A5, and A7, it was not good enough due to DIF detection, item B12 did not meet the item fit limit, and
items A2 and A3 were detected in both. Therefore, there are only 28 items that are eligible to be used to
measure intelligence in samples at the early childhood stage.

The researcher's suggestion for further research is that with 28 items that are eligible for the CPM, it
Is necessary to make new norms that are adapted for children in Indonesia. In addition, CPM can be
tested for cultural bias because the results of studies in different countries find different things. Studies
using CPM likely indicate cultural bias, especially for researchers and psychologists who are interested
in measuring children's intelligence. To prove the level of consistency of CPM in Indonesia, a study
using an experimental approach with two measurements (pre-test and post-test) needs to be carried out
as a follow-up study to evaluate further the reliability of CPM.
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