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Abstract

Genetic Factor Associated with Cognitive Ability and Scholastic Achievement
Among High Junior Arab Students in East Jerusalem.

Studed by : Hawraa Najar
Supervised by : Dr. Hasan Abu-Sa'ad

Cognitive ability data for 535 sixth Junior High Arab students from east
Jerusalem were collected using a nonverbal test (Raven’s Progressive Matrices
RPM) and scores of scholastic achievement in three subjects: Arabic, English and
Mathematics. The study investigated the relationships between participant
performance on these measures and the parental genetic relationship. The
associations of participant performance on these measures with various
environmental factors (gender, parental level of education, and social economic

status) were also assessed.

Measures:

Cognitive Ability: The Raven's Progressive Matrices (RPM) is a nonverbal
test (Raven, 1938) and was administered to the participants in its shortened
version consisting of 28 multiple choice items. The RPM is composed of 2x2 or
2x3 arrays patterns with one member of the array being blank. The score of an
individual was the number of items correctly answered. Raven's test requires
examinees to discern and apply figural relations using visual representations. The
test items require examinees to analyze, compare, and solve analogies based on
abstract figures arranged in a matrix pattern. In the present study, each

participant’s score was the number of correct answers. The present study used the
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RPM, because it is said to be less dependent upon formal education and cultural
experience. Thus it is described as "less culturally-loaded”, and is sometimes the
preferred test for young children, elderly people, and those with language
difficulties, because it does not involve the use of language. These matrices rely

on abstract figures, which make them widely useful in cross cultural studies.

Results from data analysis indicated an effect of inbreeding on the RPM
test among participants whose parents are cousins to each other although these
differences did not reach significancy (f = 1.24, p >0.05). The gender factor was
significant with the females scoring, on the average, higher than males on
Raven’s test and on the measures of scholastic achievement (English and Arabic)
and differences in Mathematics were not significant. However, genetic factor of
inbreeding was not significant for scholastic achievement among the participants.
The performance of the students on the scholastic achievement was found to be

significantly associated with the parental level of education.

The present study recommend to raise the population level of awareness to
the phenomenon of relative marriage and its genetic consequences. It is also
recommended that young people have a medical check before marriage
specifically if they are relatives to some degree. Education should be emphasized
as a mean for public awareness . More research is needed to explore this issue

intensively.
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GENDER PGRS * RAVEN

ANOVA Table
Sum of
Squares df Mean Squar F Sig.
GENDER * RAVEN Between (Combined) 6.617 24 .276 1.251 191
Groups Linearity 1.102 1 1.102 5.000 .026
Deviation from Linearfty 5.515 23 .240 1.088 .354
Within Groups 112.605 511 .220
Total 119.222 535
PGRS * RAVEN Between (Combined) 45.902 24 1.913 1.210 .226
Groups Linearity 871 1 871 552 .458
Deviation from Linear]ty 45.030 23 1.958 1.239 .205
Within Groups 805.810 510 1.580
Total 851.712 534
Measures of Association
R R Squared Eta Eta Squared
GENDER * RAVEN .096 .009 .236 .056
PGRS * RAVEN .032 .001 .232 .054
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GENDER PGRS * ARABIC

ANOVATable
Sum of
Squares df Mean Square F Sig.
GENDER * ARABIC Between (Combined) 18.758 68 276 1.297 .066
Groups Linearity 1811 1 1811 8.519 .004
Deviation from Linearity 16.946 67 .253 1.190 .158
Within Groups 98.225 462 213
Total 116.983 530
PGRS * ARABIC Between (Combined) 111.576 68 1.641 1.041 .396
Groups Linearity 073 1 .073 .046 830
Deviation from Linearity |  111.503 67 1.664 1.055 .367
Within Groups 726.922 461 1.577
Total 838.498 529
Measures of Association
R R Squared Eta Eta Squared
GENDER * ARABIC_M 124 .015 .400 .160
PGRS * ARABIC M .009 .000 .365 .133
z3 b gala
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GENDER PGRS * MATH

ANOVATable
Sum of
Squares df Mean Square F Sig.
GENDER * MATH Between (Combined) 19.367 75 .258 1.201 135
Groups Linearity .000 1 .000 .001 971
Deviation from Linearity 19.366 74 .262 1.217 120
Within Groups 98.067 456 215
Total 117.434 531
PGRS * MATH Between (Combined) 109.750 75 1.463 912 .682
Groups Linearity 678 1 678 423 516
Deviation from Linearity |  109.072 74 1.474 919 .666
Within Groups 729.960 455 1.604
Total 839.710 530
Measures of Association
R R Squared Eta Eta Squared
GENDER * MATH .002 .000 .406 .165
PGRS * MATH .028 .001 .362 .131
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GENDER PGRS * ENG

ANOVATable
Sum of
Squares df Mean Square F Sig.
GENDER * ENG Between (Combined) 16.092 71 227 1.034 410
Groups Linearity 2.049 1 2.049 9.343 .002
Deviation from Linearity 14.043 70 .201 .915 .670
Within Groups 100.438 458 219
Total 116.530 529
PGRS * ENG Between (Combined) 99.072 71 1.395 .864 174
Groups Linearity 425 1 425 263 .608
Deviation from Linearity 98.647 70 1.409 872 756
Within Groups 738.210 457 1.615
Total 837.282 528

Measures of Association

R R Squared Eta Eta Squared
GENDER * ENG .133 .018 .372 .138
PGRS * ENG .023 .001 .344 .118
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