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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Improving cognitive abilities is one of the important goals for many
Components of educational systems. In this regard, successful intelligence theory has a variety of educational
intelligence, implications for enhancing cognitive abilities. Due to the limited number of studies conducted on the
successful intelligence, effectiveness of educating the components of successful intelligence on increasing basic cognitive
visual-spatial ability, abilities, Therefore, the aim of this study was to investigate the effectiveness of successful
information processin intelligence components education on increasing visual-spatial ability and Information processing
speed, speed of students.

students Methods: The present study was quasi-experimental with a pretest-posttest control group design.

The statistical population included all male seventh-grade students in Holeilan city in the academic
year of 2019-2020. The study sample included 30 students from the mentioned population who were
selected by available sampling and, then, were randomly placed into two experimental (15 students)
and control groups (15 students). After the pre-test, the students of the experimental group were
taught the components of successful intelligence in 30 sessions of 60 minutes, while the control group
received the usual education of their schools. In the end, the post-test was done for both groups. The
Wechsler scale for children (WISC-V) was used to collect data. Analysis of covariance was used to
analyze the data. For this purpose, version 24 of SPSS software was used.

Results: The results of the covariance analysis showed that the educational intervention significantly
increased the score of visual-spatial ability and information processing speed in the students of the
experimental group (P< 0.001).
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Extended Abstract

Introduction

Among the most important basic cognitive abilities that cause
many cognitive differences between people are visual-spatial
ability and information processing speed. Considering the role
that these two abilities have in the academic and non-academic
success of people (5 and 6), the important question is to what
extent is the development of these two important structures
possible through education?

There are conflicting views about improving cognitive
abilities; Jensen (7) and his followers believe that cognitive
differences are inherent. In contrast, researchers such as
Sternberg (10) see the role of education more prominently and
believe in the flexibility of intelligence and cognitive abilities
through education. Sternberg's Theory of intelligence has
various applications for teaching and improving cognitive
abilities (10). According to Sternberg, cognitive abilities are
flexible and can be improved through training and enrichment
programs (17).

Also, researches conducted in this field have shown that by
using this theory, it is possible to Improve analytical, creative,
and practical abilities (18, 19, 20) along with cognitive and
emotional skills, including; problem-solving (21), reading
skills (22 and 23), learning behavior in students with Attention
Deficit/ Hyperactivity Disorder (24), attitude to class and
education and academic self-concept (25), working memory
(26), critical thinking and ambiguity tolerance (27).

Therefore, the present study seeks to answer the question of
whether it is possible to improve visual-spatial ability and
information processing speed, which are considered the basis
of many cognitive differences in people, by educating and
practicing the components of successful intelligence.

Method

The present study employed a semi-experimental design with a
pre-and post-test, as well as a control group, to achieve its
intended aim. All the seventh-grade male students of Holeylan
County (llam province) in the academic year of 2018-2019
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(137 students) were the statistical population of this study.
Thirty of them were selected by using the c convenience
sampling method and were randomly placed into experimental
(15 students) and control (15 students) groups. The criteria for
entry into the study were: written consent of parents and the
students, having no obvious physical defects to perform the
exercises, easy access to the place of study, and having normal
intelligence. The criteria for withdrawal from the study
included: absence in more than 2 sessions and failure to do the
homework.

The fifth edition of the Wechsler Intelligence Scale for
Children (28) was used to collect data. It should be noted that
the Iranian standardized form of this scale (29) was used in the
current study. This scale is a comprehensive clinical tool for
evaluating the cognitive abilities and intelligence of children
aged 6 to 16 years and 11 months, which has 21 subtests (10
main subtests, 6 secondary subtests, and 5 supplementary
subtests).

The intervention program used in this study was developed
based on Sternberg's theory (16, 17, 30) and its validation was
confirmed by the methods of Content Validity Index (CVI) and
Scale Content Validity Index (S-CVI). CVI has been calculated
for all criteria of the educational package as 0.90 and above
0.90. Also, the S-CVI is calculated as 0.97. In addition, the
intervention program included 30 one-hour sessions, which
were performed by the first researcher for the students of the
experimental group. It is worth mentioning that the control
group received the usual education at their schools. SPSS 24
software was used to conduct a multivariate covariance analysis
of the data.

Results

Table 1 presents the mean and standard deviation of the
research variables (visual-spatial ability and information
processing speed) in the experimental and control groups,
divided by the pre-and post-test stages. The results show that
the experimental group has improved more in both dependent
variables compared to the control group.

Table 1. Descriptive indicators of pre-and post-test scores in experimental and control groups (N: 30)

Variables stages Mean SD SH-V P
experimental 19.29 2.08 0.958 0.659
pretest
visual-spatial _ 17.40 2.35 0.936 0.334
osttest experimental 25.47 3.42 0.940 0.388
P 18.87 3.14 0.927 0.243
experimental 15.86 2.77 0.925 0.231
pretest
information processing speed . 14.93 2.08 0.958 0.659
— experimental 20.60 2.99 0.970 0.865
P 15.87 1.77 0.899 0.091

Multivariate covariance analysis was used to study the effect
of educating and practicing the components of successful
intelligence on increasing visual-spatial ability and information
processing speed scores. Notably, the assumptions of this
analysis have been checked before implementation.
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The results of the Wilks' lambda test in the multivariate
covariance analysis for visual-spatial abilities and information
processing speed showed that the effect of the group on the
combination of components is significant (12=0.541, p<0.001,
Fi128 -24.31). Thus, it can be said that there is a significant
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difference between the experimental and control groups in
terms of visual-spatial abilities and information processing
speed in the post-test after controlling the pre-test scores, and
based on the effect size, the amount of this difference in the
population is 0.541. Further results of the multivariate
covariance analysis was used to investigate the existence of
significant differences between the two groups in terms of
dependent variables. Findings showed that the F statistic for
visual-spatial ability (31.54) and information processing speed
ability (27.98) which are significant (p<0.001). This finding
shows that there is a significant difference between the
experimental and control groups in the dependent variables of
the research. The effect size for spatial visual ability and
information processing speed are respectively (0.548) and
(0.518), which shows that this difference is large and
significant in the population.

Conclusion

The findings showed that the educating of successful
intelligence components has had a positive effect on increasing
the scores of visual-spatial abilities and information processing
speed of the experimental group in the post-test. This finding is
consistent with the results of previous studies (18, 19, 21, 26)
regarding the effect of education based on Sternberg's theory of
intelligence on increasing cognitive abilities.

To explain these findings, it can be said that as stated in the
technical and interpretive manual of the Wechsler scale (28), in
order to solve the problems related to the visual-spatial
subscales and information processing speed of the examinee,
various abilities are required, including breaking down the
problem into its constituent parts, adjusting strategy, strategy
monitoring, evaluating the solutions and impulse control.
Considering that in designing the educational package used in
the current study, strengthening these skills was taken into
account and several exercises were designed to develop these
skills, it seems that the main reason for the success of this
intervention in increasing the scores of visual-spatial ability and
information processing speed is its comprehensiveness.
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The present study had limitations such as the use of an
available sample and not using a follow-up test. It is suggested
that after removing the mentioned limitations, the research
should be carried out in other groups as well. Specialists and
educators who work with special groups such as children with
learning disabilities are suggested to use the educational
package used in this study in order to improve visual-spatial
abilities and information processing speed.
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1. Cognitive abilities
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4. Information processing speed

5. Minnesota Study of Twins Reared Apart (MISTRA)
6. Education

7. Self-discipline
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9. Reading skills

10. Attention deficit hyperactivity disorder (ADHD)
11. Attitude to class and education

12. Academic self-concept

13. Critical Thinking

14. Tolerance of ambiguity

15. Cattell-Horn—Carroll theory (CHC)
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1. Planning, executing and evaluating intelligent behaviors
2. Information processing components
3. Meta-components

4. Execution components

5. knowledge-acquisition components

6. Adapting, Shaping and Selecting of environment

7. Analytic, Creativ and practical

8. Problem solving
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. Convenience sampling

. Wechsler Intelligence Scale for Children Fifth Edition (WISC-V)
. Primary Subtests

. Secondary Subtests

. Complementary Subtest

. Verbal Comprehension

. Visual-Spatial

. Fluid Reasoning

. Working Memory
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2. Scale Content Validity Index (S-CVI)
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