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ARTICLEINFO ABSTRACT
Keywords: Background and Purpose: The Raven’s Colored Progressive Matrices test is one of the valid 1Q
chometric indices, tests that is used to measure general intelligence (general factor). The Children's Colored version of
intelligence test, this test is a useful tool for measuring 6 to 11 year old children. The purpose of this study was to
Raven’s colored determine the psychometric indicators and standardization of this test to assess the intelligence of
progressive matrices, elementary school students in Rasht.
standardization Method: The present study was a standardization study. In this study, confirmatory factor analysis

was used to evaluate the validity of the scale. In order to estimate the parameters, the method of
Weighted Least Square Mean and Variance Adjusted (WLSMV) with M-Plus 7.4 software was used.
For this purpose, from the statistical population of elementary school students in Rasht who were
studying in the academic year 2020-21 (N=48500), a sample of 1643 students were selected via
random clustering method from privileged and semi-privileged areas and were tested. Assessment
tools included Raven’s 36-item Colored Progressive Matrices (1949) and the non-verbal part of the
fifth edition Stanford Binet 1Q scale (2011).

Results: Findings of the validity of the test showed a positive and significant correlation between the
Children's Raven Colored Progressive Matrices scales and Stanford Binet (P<0.001, r=0.758), which
indicates the favorable validity of the Children's Raven Colored Progressive Matrices Scale. Also, in
evaluating the reliability of the Children's Raven Colored Progressive Matrices scales by Cronbach's
alpha and test-retest in total and by gender, the obtained coefficients in the whole scale and by gender
were more than 0.7. Also, using the standard score calculation method (z scores), the 1Q equations
of students in 6 grades of boys and girls (grades 1 to 6) on the Stanford-Binet IQ scale with an average
of 100 and a standard deviation of 15 were obtained.

Conclusion: The Raven’s Colored Progressive Matrices is a good tool for measuring general
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Extended Abstract

Introduction

According to aptitude recognition patterns, intelligence and
creativity could be considered as variables that have crucial
roles in individual differences and if students’ individual
differences receive attention in schools, all students will be
attracted to school cheerfully, will do their activities with self-
confidence and will experience real learning enjoyment, and
finally, their academic performance will improve (1). Research
conducted in 21 European countries over the past few years has
indicated that recognizing talented students and providing them
with the opportunity to develop in a normal classroom
environment is one of the most important pillars of economic
development (2).

The Colored Progressive Matrices Test, which has been used
in the UK, France, Canada, Italy, Hong Kong, Germany,
Australia, and many other countries, can be administered to
children of different genders (3). Participants in the
aforementioned test are required to use different reasoning
strategies to solve this test, which consists of both official and
subjective components. Problem-solving has been chosen as a
crucial cognitive skill used in the Colored Progressive Matrices
(4). The main motivation to do the present study was the lack
of recognition tools for measuring elementary school students’
intelligence; hence, reliability, validity and, norm studies of the
colored progressive matrices have been done in different
studies from different countries for the sample age group of 6-
12 (5). Thus, in this study, the researcher aims at defining a
criterion for analyzing Rasht elementary school students’
intelligence level and determining the validity and reliability of
Raven’s intelligence test through which every individual would
be considered based on existing realistic expectations at each
educational level, and the upcoming assignments and programs
would be defined based on that criterion.

Method

The present study was a standardization type aiming at
determining the reliability and validity of Raven’s Colored
Progressive Matrices Intelligence Test (6) for children. The
statistical population included all 48500 elementary school
students in Rasht who studied either at governmental or non-
governmental schools during the 2020-2021 academic year.
Although there is no general agreement on the required sample
size for Factor Analysis and Standardization, many researchers
like Kline (7) believe that at least 200 subjects would be
required. Thus, the sample size for this study was estimated to
be between 240 and 310 students per grade (a total of 1643
students). The research validity was determined by Conformity,
Convergent and Divergent Factor Analysis. The reliability was
also determined by internal consistency and the stability
reliability and retesting with an interval of two weeks on 60
subjects.
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The following questionnaires were used in collecting data:

e Raven’s Colored Progressive Matrices (1949) (6): This
test contains 36 questions which are divided into 3 series,
each consisting of 12 questions. An item in the series
consists of a single drawing or matrix consisting of a
pattern with a lost piece. Six patterns are printed under the
matrix and should be placed in the open split of the above
drawing. There are six choices available to subjects, and
they should select the one that matches the most (3). This
test has been used to assess elementary school students’
general intelligence.

e The Stanford-Binet Intelligence Scales, Fifth Edition
(TSB-5): This edition was developed by Roid in the U.S.
in 2003. This intelligence test contains parallel verbal and
non-verbal subtest content in any factor. It has ten
subtests, each of which contains 5-6 basic tests, and each
basic test contains 3-6 questions. Generally, there are two
domains and five factors in 10 subtests and each factor
contains two subtests (9). This test has been used to assess
the validity of Raven’s Colored Progressive Matrices.

Results

a) Validity

The Validity of this study was determined through
Confirmatory Factor Analysis (CFA), Convergent and
Discriminant validity methods, which had the following results:
In Conformity Factor Analysis, thefitness of the suggested
pattern Chi-Square equals 1885, CMIND/df equals 2/3,
Comparative Fit Index (CFI) equals 0/85, Tucker-Lewis Fit
Index (TLI) equals 0/84, Weighted Root Mean Square Residual
(WRMR) equals 3/1 and Root Mean Square Error of
Approximation (RMSEA) was 0/035, which was meaningful
(P<0/001).

To evaluate the Convergent and Discriminant validity of the
Colored Progressive Matrices’ Scale, Fornell and Larcker’s
indexes (26), Construct Reliability (CR), and Average Variance
Extracted were used. The construct reliability was 0/62, and the
average variance extracted was 0/88, which was statistically
significant. The study also used Pearson’s Correlation
Coefficient between total score and Stanford-Binet’s tools in
order to analyze the convergent and divergent validity of the
Colored Progressive Matrices Scale. There was also a positive
and acceptable correlation between Progressive Matrices’ total
score and Stanford-Binet’s fifth edition, which was more than
0/7.

b) Reliability

In this study, reliability was calculated using the internal
consistency method and the stability reliability method, along
with retesting. Using Cronbach's Alpha Coefficient, Raven's
Colored Progressive Matrices Scale is calculated and retested
in general and by sex. The Raven's Colored Progressive
Matrices' internal consistency was greater than 0/7 on both the
general scale and with sex separation. The amount of Interclass
correlation coefficient (ICC) of test-retest resulted in a scale of
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0/095 Confidence Interval for the whole scale was 0/912
(General Internal Consistency) and through girls, separation
was 0/847 (Girls’ Internal Consistency) and for boys was 0/869
(boys’ Internal Consistency). Considering the test’s
significance (P<0/001), the present scale has time stability
reliability with acceptable and appropriate repeatability. The
immutability test of measuring was also applied with the aim of
determining the children’s sex immutability. In one of the
Multi-Group Factor Analysis plans, two sex groups of children
were constrained through equality of all Free Factor Loads.
Based on the acceptable index rate, the fitness of this multi-
group factor analysis pattern appeared to be well and
appropriate. The results show equal factor loads in both girl and
boy groups [Ay? (27)=37/19,p=0/164]. It also shows that in both
patterns with constraint and without constraint, the rate of

structural covariance in two children's groups was the same
[Ax> (47)=64/36 ,p=0/113]. Moreover, the measurement
remnants in both patterns (with & without constraint) were the
same in both children's groups [Ay? (89)=98/61,p=0/352]. In
analyzing the reliability of internal consistency and reliability
of the Raven’s Colored Progressive Matrices’ Scale through
Cronbach's Alpha Coefficient and general retesting and with
sex separation was calculated more than 0/7.

¢) Standardization

Finding Intelligence Quotient (1Q) equivalents in Raven's
colored Progressive Matrices' Tests for children (average 100
& standard deviation 15) and preparing a normative table are
among the findings of this study, which are presented in the
following tables, in separate norms (girls & boys) by grade
level.

Table 1. Intelligence Norm of Raven’s Colored Progressive for Rasht Elementary School Boy Students

Grade6 1Q Grade5 1Q Grade4 1Q Grade3 1Q Grade2 1Q Gradel 1Q Raw Score
70 73 72 70 69 80 20
73 76 75 73 72 83 21
76 79 78 76 75 85 22
79 81 81 79 79 88 23
82 84 84 83 82 90 24
85 87 87 86 85 93 25
88 90 90 89 88 95 26
91 93 93 93 91 98 27
94 96 96 96 94 100 28
98 99 99 99 98 103 29
101 102 101 102 101 106 30
104 105 105 106 104 108 31
107 108 108 109 107 111 32
110 111 111 112 110 113 33
113 114 114 116 113 116 34
116 117 119 119 117 118 35
120 and above 120 and above 120 and above 122 and above 120 and above 120 and above 36

As can be seen in the table, the boy students’ IQ norm in 6
elementary school grades in Rasht is shown. As we go toward

upper grades, concerning stable raw scores, the rate of 1Q
comes down, meaning that 1Q will increase with age.

Table 2. Intelligence Norm of Raven’s Colored Progressive for Rasht Elementary School Girl Students

Grade6 1Q Grade5 1Q Grade4 1Q Grade3 1Q Grade2 1Q Gradel 1Q Raw Score
68 80 79 69 76 74 20
71 83 81 73 79 77 21
74 86 84 76 82 80 22
78 88 87 79 85 83 23
81 91 90 82 88 86 24
84 94 92 85 90 89 25
87 96 95 89 93 92 26
90 99 98 92 96 94 27
93 102 100 95 99 97 28
96 104 103 98 102 100 29
99 107 106 101 105 103 30
102 109 109 105 107 106 31
105 112 111 108 110 109 32
108 115 114 111 113 112 33
112 117 117 114 116 115 34
115 120 120 117 119 118 35
118 and above 122 and above 122 and above 122 and above 121 and above 121 and above 36
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As it can be seen in the table, the girl students’ IQ norm in 6
elementary school grades in Rasht is shown. As we go toward
upper grades, concerning stable raw Score, the rate of IQ comes
down, and it means that 1Q will increase with age.

Conclusion

The purpose of this study was to determine the validity,
reliability, and standardization of children's Raven Colored
Progressive Matrices Tests administered to Rasht elementary
school students during the school year 2020-2021. In analyzing
validity through Confirmatory Factor Analysis, Convergent &
Discriminant validity, Fitness Indicator’s rates show an
acceptable fitness of suggested Factor Analysis Patterns with
data; moreover, there is a positive correlation between the total
score of the Progressive Matrices and the Stanford-Binet's Fifth
Edition.

In analyzing, the Internal Consistency and reliability of,
Raven’s colored progressive matrices scales were calculated to
exceed 0/7 through Cronbach’s Alpha Coefficient, retesting in
general and sex separation. The findings of this research are in
line with Bildiren’s (10) research, which calculated the average
raw scores of Children Colored and Progressive Matrices in 65
children from the 3-9 age group and obtained a 0/83 coefficient
based on the Pearson’s correlation coefficient (10). The
findings are also in line with Raven et al.’s research (6), which
studied Slovakian children (4-11) through a repeated retest
method with a 0/85 Confidence Interval; moreover, findings of
a test that was repeated 1 year later in Singapore with a 0/71
coefficient is in line with the findings of the present research.

In the study of norms, elementary girl and boy students’ 1Q
from first to sixth grade was calculated, in which girl and boy
students’ average raw scores out of 36 matrices questions were
28/8 and 29/2, respectively, which differed from Rushton et
al.'s research (13) in which African, Eastern Indian, and white
students averagely answered 23, 26, and 29 questions out of 36,
respectively and were placed in 1Q ranges of 103, 108 and 111,
respectively. That research had been done based on American
norms in 1993.

As a limitation of this study, we can state that despite many
efforts to control disturbing variables, the effect of some
factors, such as passing time and subjects’ gaining experience
cannot be ignored. It is suggested that in future studies,
individuals’ traits, psychological characteristics, and social and
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cultural differences are analyzed in relation to students’
intelligence. In order to match educational planning with
students’ mental capabilities, it is also suggested that teachers
use this test along with other Binet and Wexler tests at the
beginning of the educational year for students' initial evaluation
and screening. It is possible for teachers to adapt their
instruction to students' intelligence capacity by evaluating their
intelligence and comparing it with local norms.
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1. Bender.Gestalt Visual Motor Perception Test
2. Learning disabilities
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4. Naglieri Nonverbal Ability Test (NNAT)
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1 .The Coloured Progressive Matrices (CPM)
2. General intelligence

V70



OLSas 5 oxid J gy Jo

Qlf:;ﬁ)}i)é}d&)}diﬁ:éhwjbui}kbijWQU)6\.:&9.4}'1.5&:::6

Sloslial b g b8 awlowe s JLwAB B Y o aals o5 S b
ol bl Sl el i 61 (omolast | Sl e b5 sl
3. A5 L lse ) i b plie Jso e aS el O a7
Ba) )3 (G503 Sleed 4 L STH L Lol any =3, pittal olde
JAY G /A By el a sl s /A LS /R0 51 S i
Slalas o sleds .ol juize JAQ G /AF 310 g05To5 505 2 6l s
DL 5 Glanr OB mn g L3T5L o 5 0SS g0 5T s sLzel
Cowd 5 /YO 51 SUL alde alad |5 el 03T o
—3 gl plie slzel o 53 s Fole ey T
o p b el 5 05 S a9 g 5l ool ol L ca
NS e Dl gl sl s e Ol = e
ol ba ol glad 30T 48 gaes 50 /49 —US /20 LS e
3.(8) Gl O sllas S o lias LS dan (3] g0 ool 45T ol +/4)
Sl gl ez =) gl (B s i Hlael o b b gl
Fao e Jele atli w5 e dn Al g (O gajTor 5 0
s bow g odaT Cows s ol b 5 b oslin il (g5 lwaes 33
2 obel ulps (ols 38 515 ol s sa sl 0 e
o e plB )l STl o3 0V 1 SUL U YA o il

(YY) Gl any 5y panl Sgn wlide G9)5 eils
e b Salen 5 050 slajsmmn S s Sl e 2l 385 (2
4 4 gad 2 B0 S Ll 5 Oledma 5 Ol ke 5 Sl gt Coeie
D)ot g tolidin o b BN Bg) i 3 S (o 0
UsS Lol Caley b Sk 5l cnlin sl b i Ve (25 8
‘u,,uﬁ,uﬂwpy;tg,ﬁﬂéﬁw.muég,w
535 o0 palp sl 1y 05037 gl p 30 Il b &8 ullS eS
IS et 53 5l g 558 o ulita S OT 1) 015 goT 230
ar 53003051 b 5 5 50T 1S Slaidin oS5 5 bnaabinly
Shgsls e 513 05T mls sl ys 1y Jlsw Y7 05 05057

zb 5 bl g asligal oSS 4 S B As 0wl 5 G5 505T

5. Quantitative reasoning
6. Visual.spatial processin
7. Working memory
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1 .The version 5. Stanford Binet Intelligence Scales (TSB.5)
2. Roid

3. Fluid reasoning

4. Knowledge
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7. Comparative Fit Index (CFI)

8. Tucker.Lewis Fit Index (TLI)

9. Weighted Root Mean Square Residual (WRMR)

10. Root Mean Square Error of Approximation (RMSEA)
11. Meyers Lawrence

2y 0ey s &S @\ijuidb Sgslaws haes r\.\é\ ol o3>
a2 85l 0 g 5T (AU b e (s g 00 S |l Jo8 azia ¥
wb&?ﬂQJ))Tvﬁ‘})ﬂA«f el Jos 4 (630,81 Oy 5oy
OT G55 (250 Ol 03, UL 5 Shasy ol ol 2 S
s shleas hQ}AJTLg))TCq-jdjj: HE R/ @;)qugﬁ\x
plowil Kin sy Jaw 55 (5 s b (Sbas sl ulS 1 (5,8 g 5 UL
4 OT asbigely 5 J5ma Y7 0505 0 g0 5T 4 35 o o 51 oy 00
o5 s Sty Loy 05031 4 a0 o 01 T
ar g JulS jsbasla 5505 5 ild il 5y sl U s 030>
Laebzuly 5 baag 285 (4235 10) Lasein a0l 5 (il odd
A osls B Oluabsl 015 T 235 5 Wl a5 ¢l ol s Lg)jTC,.-
Sl o 5 Szl 53 (55T an 5 5 g dal s ale s aebuly 45
Sesliial b & a3 09057 g 51 g Bl Al i 5T 50
Shas gl 5 lans O3l il (Kl ¢ o 57 (55T sLa B,
S g A Asbttgjquj.xq-QJHqLad'.;yﬂrls-@\f.;
3557 S el enlin ol b ele ow 5 wlds ' ol
DNl b ol b (555 Sla e S 355 2 B 51 e el
A& o3linl VSF Tl ol
Zg)l,umq,l,.,;ﬂu;;\,,;&.\;d:,,;mw_w\pw
L 55T R1s g8 ol b sl ZojuicZ = %Jr} ol 2
o 0w B A e Vo 80l 5 0,210 las 3l
b g S| Lo 3 olial b baosls o Caad ol 53 T ey

A& Jlos SPSS 181, 5 YF

a4l
S jle s iwily) gl o li pond 40 b g o slaasl
3330 hsn oy G atl i il 5l e SO, ekis) e

Ssber SO Sleel 5 oly Siu

1. Validity

2 .Confirmatory Factor Analysis (CFA)

3. Weighted Least Square Mean and Variance Adjusted (WLSMV)
4 . Mplus

5. Weighted Least Square Mean and Variance Adjusted (WLSMV)
6. CMIND/Df
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5. Tucker.Lewis Fit Index (TLI)
6. Weighted Root Mean Square Residual (WRMR)
7. Comparative Fit Index (CFI)
8. Chi-square/degree-of-freedom ratio (CMIND/Df)
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1. Convergent & Discriminant validity

2. Construct Reliability (CR)

3. Average Variance Extracted

4. Root Mean Square Error of Approximation (RMSEA)
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3. Adjusted goodness of fit index (AGFI)
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1. Intraclass crrelation coefficient (ICC)
2. Multi groups
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