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A Study on Assessment of Mental Abilities of Special School Children

in Mongolia with Raven’s Colored Progressive Matrices
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Abstract

This study is aimed to evaluate current state of mental abilities of children, enrolled
in special schools for mentally retarded in Mongolia. As a result of administration of
Raven's Colored Progressive Matrices (RCPM) and statistical data analysis for 707
children, age from 5 to 12 years in urban and rural areas normative scale for Mongolian
children was presented. Satisfactory results were corroborated the findings presented in
literature (e.g. Raven et al,, 1990) and indicated that the RCPM was a culturally fair and
a sensitive measuring tool of mental abilities. Further investigation was conducted to
200 children enrolled in special schools and significant statistical values of the test
results were compared Lo the derived norm’ s scale. The results demonstrated that the
level of mental abilities of most special school children was lower than the norm results.
However some results suggested that children who do not fit to the used categories as
mentally retarded and mentally developmental delay according to current assessment in
special schools in Mongolia enrolled toa. Thus this research warrants further clarifica-

tion of children’s mental and learning abilities in special schools in Mongolia.
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1. Introduction

It is evident from an overview of special
education in the countries with well-developed
education syslem that psychological tests have
been used as important technique for assessing
the child’s educational and psychological prob-
lems. And the profusion of psychological tests
developed early in twentieth century helped Lo
the character

shape of contemporary tests
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{Gregory, 1996"). Against this background of
test development for special education assess-
ment, in Mongolia’s regular and special educa-
tion an intelligence test have not been used and
was considered as a non-relevant method to get
full information on child's intelligence. This is
the result of the implication of defectology
(study of abnormalities, Russian), since many
Mongolian specialists in the field were trained at
the universities in Russia, Famous Russian
psychologist Vygotsky sharply criticized intelli-
gence tests and was proving that education was
actually the determining motive force in child’s
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development (Petrovsky, 19907,

In practice, the Medical-Pedagogical Com-
mission (MPC) takes the responsibility for the
assessment of a child at schools of the mentally
retarded in Mongolia. Medical personal includ-
ing a neuropsychologist diagnoses a child'’s
health condition and special education (eacher
instruct different lasks (o assess the state of
cognitive functioning, To detect mental retarda-
tion specialist refers to theoretical basis of the
Oligofrenopedagogy (Education of mentaliy
retarded, Russian), which define characteristics
of mental retardation as following: 1) the pres-
ence of organic brain damage; 2) general
dysfunction of cognitive function with dominant
symptom as deficiency of analyzing and abstract-
ing skills; 3) the constancy of the intellectual
processing disorders (Eremenko, 1985%),

Relatively there are three levels or states of
deficiency so called debil or mild, imbecile or
moderate and idiot or severe. According to the
MPC documents, children identified as mildly
mentally retarded and those with mentally
developmental delay enrolled in special schools.
[n Soviet/Russian special education the term
“zaderjka psihicheskogo razvitiya™ (mentally
developmental delay, Russian) refers to children
with learning, behavioral and emotional prob-
lems, but little progress was made to classify into
specific groups (Zavadenko & Uspenskaya,
199412, The teachers of MPC recognize that by
means of teaching experience children under the
category of mentally development delay can be
distinguished from children with more severe
problem (Ulngy, 1964').

An overview of assessment procedure for spe-
cial school in Mongolia disclosed that the main
rotes of assigning children in these schools were
heavily based on special education teacher’s
individual judgment. Up to date there is no any
results MPC that could be

data about the

compared (o other investigations. There are no
common rules and standardized measuring tool
for identification of child’s level of intellectual
development or deterioration, thus this suggests
the need for standardized tool in special and as
well as in regular education. But there is a
shortage of economic and professional resources
to develop a test in Mongolia,

Therefore as an initial step towards a test
development in Mongolia culture-reduced intel-
ligence test (Raven Colored Progressive
Matrices, hereinafter RCPM) was applied to
Mongolian children. literature
review (Raven, 19658 ; 2000'% ; Raven et al.,
1990°) RCPM have been selected for standardi-

zation for Mongolian children from 5 to 12

Relying on

years, Thus RCPM test characteristics as an
appropriate tool to measure general mental
ability (Green & Kluever, 19919) or fluid (“g™)
inteltigence, it's culture fairness {(De et al.,
19712 ; Gearhart, 1984%) cost effectiveness and
ease of administration (Costenbader & Ngari,
2001M} have impacted for application in this
study.
Purpose of the study

This study is aimed to evaluate current perfor-
mance ol mental abilities of children in the
special schools in Maongolia with a reliable
standardized measuring tool of general intelli-
gence and consequently to clarify the constructs
have been used in current Mongolia’s special
education assessment.

2, Method
1) Subjects

707 children from 5 to 12 years age (362 boys,
345 girls) attending regular schools and kinder-
gactens from urban and rural areas (Ulaanbaatar
city, Dornot aimak (prefecture, Mongolian)
Kherlen soum {name of district, Mongolian)

were participated for standardization ; 200 chil-
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Tabla 1 Item analysis results on RCPM test for standardization group (n-707)
item difficulty (I) and point biserial (rpus) correlation of items to
total test score

Itam P Vs Itam P Fobis ftem P I bis
Al 1 0.40 Ab1 0.91 0.46 B1 0.98 0.34
A2 .94 0.35 Ab2 0.82 0.45 B2 0.78 0.50
A3 0.93 0.35 Ab3 0.79 0.49 B3 0.74 0.57
Ad 0.93 0.35 Ab4 0.57 0.61 B4 0.70 0.565
Ab 0.77 0.39 AbS 0.44 0.58 Bs .53 0.62
A6 0.66 0.45 AbB 0.39 0.69 B6 0.48 0.61
A7 0.46 0.57 Ab7 0.62 0.59 B7 0.47 0.57
A8 0.64 0,42 AbB 0.47 0.66 B8 0.29 0.55
A9 0.48 0.55 Ab% 0.50 0.60 BS .38 0.58
Al 0,49 0.46 Ab10 0.82 0.50 B10 0.44 0.57
A1 0.28 0.46 Ab11 0,49 0.54 Bi1 0.24 0.52
Al2 0.23 0,35 Abl2 0.18 0.35 B12 0.21 0.34

dren {113 boys and 87 girls) from 9 to 13 year
from special schools in Ulaanbaalar were in-
cluded for purpose to clarify the level of their
intellectual ability,
2) Procedure

Classroom teachers in Ulaanbaatar city, Dor-
not aimak (prefecture, Mongolian), “Orgil”
university students and methodologist at the pre-
school education center supported the adminis-
tration of the test. Book form of the test was

administered to subjects in regular school divid-
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Figure 1 Item pass rate on set A, Ab, B

for regular school children on
RCPM Lest

ing them into 5-6 children in one group., At
special schools and kindergarten children were
tested individually. The data was computed for
all 36 ilems on sets A, Ab, B. Item analysis,
reliability studies and standardization proce-
dures were applied. Results of significant statisti-
cal indices for special school children were
compared to norm results, derived from repre-

sentative samples of Mongolian children.

3. Results

An item analysis of the responses for standard-
ization group to all 36 problems constituting sets
A, Ab, B indicate that jtem’s difficulty increase
in the sequencing order (Fig, 1} and items on set
B appeared as a most difficult (Table 1).

Analysis of relationship of item to total test
score shows a lair relationship (Table 1}. There
were no differences according to gender and
location,

Test~retest reliability of the test was investigal-
ed and showed .86. The split=half and Cronbach
alpha coeflicients have been estimated at values
ranging [rom .56 to .98,

Results of raw scores on RCPM for standardi-

zation group presented in Table 2. The mean
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Table 2  Results of scores on RCPM test for standardization group
Age Regutar schools
Range
N M 8D
5 90 20.94 5.25 6-33
5 g0 22.18 7.77 4-36
7 [14] 22.86 5.70 12-36
8 g0 24.42 7.57 7-34
g 49 27.82 5.64 10-36
10 110 28,29 6.02 11-36
11 73 30.33 4.57 18-36
12 68 31.85 4.74 15-36
100
W 4-5 years
90 || e -
7.9 years
80 f----- B10-12ygars |~ "7t TTTortToromsoseoeenes -

Number of subjects

16 20 21

256 28 30 at

Scores

Figure 2 Frequencey distribution for scores on RCPM test for
regular school children (n-707)

score for each age group increased with age,
Fig. 2 shows the frequency distribution of
scores on RCPM test for children in regular
schools and indicates that the frequency of
scores increasing with age growth,
Standardization ; Standard scores were
computed for all raw scores. Using Standard
Normal Z table corresponding z scores were
derived. These Z scores were transferred to
normalized percentile rank (Fig3). At 30th
percentile point it is observed a clear distinction
and score's growth age by age, however at upper

level for 6 and 7 years it is viewed overlapping

Precentile Rank

100 ¢
o0
a0

[i]
50
A0 r
30
0
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D 11 13 15 17 19 21 23 25 27 20 33 43 35

35 7

Stores

Figure 3 Normalized percentile ranks for
standardization group on RCPM
test
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Table 3 Norm results of Mongolian children on RCPM in 2001 in the
context of 1982 UK norms: Table CPM IX in the CPM Manuai
by Ravan et al.’s 1990 edition

Parcantlle 5 yrs B yrs 7 yre Byis 9yrs 10 yrs ilyrs 12 yrs

Points UK Mon UK Mon UK Mon UK Mon UK Mon UK Mon UK Moen UK Mon

95 22 29 24 35 28 32 32 36 34 36 35 36 45 36 35 38

90 20 27 21 32 25 30 30 84 33 35 33 36 35 238 35 36

75 18 24 19 27 21 26 25 29 28 30 32 32 33 33 34 35

50 15 21 16 22 18 23 22 25 28 27 30 28 41 30 32 32

25 12 17 13 18 16 19 18 18 22 23 25 24 28 27 30 28

10 10 14 11 12 13 t5 15 15 17 19 21 20 23 24 25 26

& 8 12 9 9 12 13 14 12 15 §7 17 18 20 23 22 24
Table 4  Results of scores on RCPM test for special school subjects

Age Special schools

Range
N M s.D

9 16 17 7.1 2-28

10 6586 18.8 6.06 8-31

i1 B5 20.8 7.24 5-38

i2 51 21.1 6.92 11-35

i3 12 20.9 7.58 12-32

positions, which might be reflected by results of
this particular samples who enrolled in kinder-
gartens.

Table 3 is presents norm results for Mon-
golian children in the context of UK norm in
1982, In generally yielded results were close to
results of UK norms; however small differences
observed at earlier ages: score’s points of chil-
dren in this study were higher and for stages at
10 and i1 years' results were slightly lower.

In order to evaluate current performance of
children enrolled in special schools the RCPM
was administered to children (n~200) in special
schools by their classroom teachers, Results of
scores for special school children are reported in
Table 4.

Compared results of means and range of stan-
dard deviations of raw scores for regular and
special school children presented in Fig. 4

The original RCPM test score interpretations

were considered in terms of the percentage fre-
quency to the same aged children in the norm
group. Consequently, in accordance with Raven's
classification Table 5 presents the results of
scores for special school children. Correspond-
ing to these grade characteristics : no children in

special schools in Mongolia were in rank that

—&— repular schaol
40 -~
—&—zpacial school

Score

4 5 8 7 8 9
Agoin years

Means and standard deviations of
scores for regular and special
school results on RCPM test

Figue 4
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Tahle 5

Results on RCPM for special school children in Mon-

golia according to the Raven’s classification (CPM
Manual by Ravan et al.'s 1990 edition)

Grade

Raven's classification according to the obtained score %

All
{%]

“Intellectually superior” - score lles at or abova
95th percentile for people of that age group

“deflnitely above the average in intellectual capacity”

Il Il+ If scare at ar above the 80th percentile
IIl- If score lios at or above 75th percentile

“intellectually average”

0.50% 1%
0.50%

1l 1+ if score is greater than the median or 50th percentile 4.60%  20%

Yll- If scoreis less than the medlan 15.50%
"definitely below avarage in intellectual capasity®
v IV+ if score lies al or helow the 25th percentile 18% 19.50%
Iv- it score lies at or below the 10th nercentile 6.50%

"intellectually impaired"- if score lles at or below

5th percentile

59,50% 58.50%

classified children as “intellectually superior™,
nevertheless those who laid under the category
“above the average” were | 9% and “intellectu-
ally average™ were 20%. Those children's results
falling within the rank as categorized "definitely
below average in inteliectual capacity” consti-
ttes 19.5% and those falling under the category
as “intellectually impaired” is 59.5%

Analysis of the RCPM test—retest and internal
consistency reliability suggest that this test is a
reliable measuring tool and no revision or
modification is needed, thus pursued positive
results on cross—cultural validity. Item analysis
documenied satisfactory resulls with vespect Lo
item difficulty ; relationships of items to total
test score. The increase in raw scores with age
graowth corroborates other studies (Gearhart,
1984) Findings that the test is sensitive develop-
mental indicator of at least certain forms of
intellect (Green and Kluever, 1991). Yielded
results on RCPM for Mongolian children are
higher at earlier age from 5 to 8 years level,
whichh might be caused by the condition of
samples in engaged this study were kindergarten

children. Those who have more chance to com-

prehend to information, rather then those who
are not attending kindergarten. Therefore sam-
ples result of 5 to 8 years can be considered as
norm for kindergarten children, and resulis for 9
years up lo 12 years as norm’s indices represent-

ing these certain population.

Discussion

In regards to the lest results there are 59% of
subjects’ score in special schools stand of
approximately two standard deviations below or
referring to Raven's classification, if score lies at
or below 5™ percentile these children can be
identified as “intellectually impaired”, Conse-
quently classifying more than half proportion of
children presently enrolled in special schools in
reliance to consensus in diagnosis of the mental
retardation category might be reasonable. How-
ever derived results suggest that except children
with lower performance those within normal
range on their intelligence enrolled in special
schools too. Proportion for children falling in
normal range or whose results stand within the
range of above two standard deviations and one
standard deviation and above RCPM test yield-
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ed 41% of score results. These data we might
assume were resulted by children with “mentally
developmental delay” as identified by MPC
teachers. Nevertheless for those children whose
score resulls lie on normal intelligence range
consisted 21%. For children whose results lay
on this range current classification category is
not appropriate and should be revised.

Furthermore, RCPM test results reveals that
most of children with more severe mental retar-
dation are deprived from school system, and
indicate the fact that today’s special school in
Mongolia have mainly been emphasized on
teaching children with mild mental develop-
mental problems,

Collectively, results from this initial study
provide a baseline index against which to mea-
sure related cognitive abilities of Mongolian
children. Further research on validation of spe-
cial school children classification according to
RCPM should be tested. It is suggested to collect
data on other variables, specifically verbal abil-
ities of children in both regular and special
schools. The emphasis on more inclusion of
children with special needs has implication lor
providing teachers with knowledge how to
access children’s mental and learning abilities.
Thus further investigation of teachers’ knowl-
edge concerning children’s characteristics and
expectations lor support system should be inves-

tigated.
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