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ARTICLEINFO ABSTRACT

Keywords: Background: Improving cognitive abilities is one of important goal for many educational systems.
Teaching intelligence, In this regard, successful intelligence theory has a variety of educational implications. Past researches
Successful intelligence, has shown the effectiveness of training the components of successful intelligence in various variables,
fluid reasoning, but in relation to the effectiveness of successful intelligence components training on increasing
verbal comprehension cognitive abilities, there is a research gap.

Aims: The aim of this study was to investigate the effectiveness of successful intelligence
components training on increasing fluid reasoning and verbal comprehension of seventh grade
students.

Methods: The present study is applied and semi-experimental in terms of outline research. The
statistical population consisted of all seventh grade students in Holeilan city in the academic year of
2019-20. The study sample included 30 students who were selected by available sampling and, then,
were assigned into two experiment and control groups (each group of 15) through random assignment
method. After the pre-test, students of experimental group received 30 training sessions of the
components of successful intelligence (researcher-made) and then, post-test data were collected. The
Wechsler scale for children (WISC-5, 2014) was used to collect data. Descriptive (frequency, mean
and standard deviation) and inferential (multivariate analysis of covariance) testes were used to
analyze the data using SPSS software version 24.

Results: There was a significant difference between the experimental and control groups in terms of
fluid reasoning and verbal comprehension (p< 0/01).
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Introduction

One of the important topics in psychology is
intelligence and cognitive abilities. In this regard,
Gottfredson and Saklofske (2009) believe that there
is no more central subject in psychology than
intelligence and intelligence testing. One of the most
important conceptualizations of intelligence, is
Cattell-Horn—Carroll (CHC) theory which is based
on a psychometric approach. This theory is the basis
for the formation of the most important tests of
intelligence and considers basic cognitive abilities as
the basis of intelligence differences (Bowden, 2013).
Cattell-Horn—Carroll (CHC) theory, as the most
comprehensive and most empirically supported
psychometric theory (Mc Grew., 2005), on the
structure of cognitive abilities, provides a map of all
known abilities that can be used as a guide for
research and practice (Flanagan and Harrison, 2012).
Fluid reasoning (ability to reason in new situations
without prior knowledge) and verbal comprehension
(ability to understand and reasoning skills) are among
the most important basic cognitive abilities which are
the basis of many cognitive differences between
individuals. Given the role that these abilities can play
in the academic and non-academic success of
individuals, one of the most fundamental questions
that deserves scientific study is to what extent can we
hope to develop these important structures through
education?

There are contradictory views in this regard; on one
side are Jensen (1969) and his followers, who believe
that cognitive differences are inherent and that
genetics forms the basis of individual differences
(Rushton., 2000; Lynn., 2008; Johnson & Bouchard.,
2011; Harrison et al., 2014) and on the other side,
there are researchers such as Sternberg who see the
role of education more strongly and believe in the
flexibility of intelligence and cognitive abilities
(Nickerson, 2020; Westby., 2020; Ritchie & Tucker.,
2018; Botvinick & Braver, 2015; Buschkuehl &
Jaeggi., 2010; Nisbett et al., 2012; Halpern, 2011;
Borella et al., 2010 Dickens and Flynn, 2001;
Sternberg, Grigorenko, & Jarvin, 2001; Jaegqi et al.,
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2008; Heinzel et al., 2014; Coloma et al., 2020;
Karageorgos et al., 2020 and Carretti et al., 2014).
Sternberg’s Triarchic Theory (2020) is one of the
most important theories in this field that has various
implications  for training, strengthening and
enhancing cognitive abilities. This theory consists of
three parts; in the first part of the theory, the mental
mechanisms responsible for planning, executing, and
evaluating intelligent behaviors are examined. The
second part examines the relationship between
intelligence and experience. In this part of the theory,
two important processes are examined: (1) How to
cope with new tasks or conditions, (2) How to
automate information processing. The third part
examines the relationship between intelligence and
the environment. This part of the theory explains the
three processes of adaptation, change and
environment selecting. According to Sternberg, these
abilities are flexible and can be improved through
training and enrichment programs (Sternberg, 2020).
Therefore, the present study seeks to answer the
question of whether fluid reasoning and verbal
comprehension which according to CHC theory (as
the theory with the most empirical support) are
considered to be the basis of many cognitive
differences in individuals, can be developed by
teaching and practicing the components of
intelligence based on Sternberg's Triarchic Theory?

Method

This research was a semi-experimental study with
pre-test, post-test design and control group. The study
population included of all seventh grade students in
Holeilan city in the academic year of 2019-20. The
study sample included 30 students who were selected
by available sampling and, then, were assigned into
two experiment and control groups (each group of 15)
through  random  assignment method. The
experimental group received 15 training sessions of
components of successful intelligence (two sessions
weekly; each lasts for 2 hours), while the control
group did not. The instrument of this research were
The Wechsler scale for children (WISC-5, 2014).
This program included concepts such as meta-
components, performance components, knowledge
acquisition ~ components,  automatization  of
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information processing, analytical, creative and
practical thinking skills.

For conducting research was received a letter from
the management of exceptional education in Illam,
and coordinated with the schools’ management. In the
first stage of the research, the objectives of the
research were explained to the participants and they
completed a written consent to participate in the
research. The Wechsler scale for children were used
as a pre-test to assessment cognitive abilities (fluid
reasoning and verbal comprehension). In the next
stage, the successful intelligence program
(researcher-made) was implemented for the
experimental group (The data related to the training
program validation are presented in Table 1). After
the intervention program, both experimental and
control groups were retested using WISC-5. Analysis
of Variance was used for analyzing the data.

Results

Descriptive indicators of fluid reasoning and verbal
comprehension for the experimental and control
groups in the pre-test and post-test are showed in
Table 1. Findings implied that the mean score of fluid
reasoning and verbal comprehension for both
experimental groups increased at the posttest stage.
Multivariate analysis of covariance (MANCOVA)
was used to evaluate the effectiveness of successful
intelligence components training on increasing fluid
reasoning and verbal comprehension.  All
assumptions of this test including normality of score
distribution, homogeneity of group variances,
linearity of synchronous and dependent variable,
absence of outliers and homogeneity of variance-
covariance matrix were examined and the results
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showed that all assumptions are valid. The results
MANCOVA for fluid reasoning and verbal
comprehension scores of the experimental and
control groups are presented in Tables 2 and 3.
Based on the results of Table 3, the values of Pillai’s
Trace (0.76), Wilkes’ lambda (0.23), Hoteling Trace
(3.24) and the Roy’s largest root (0.26) are significant
(P <0.001). The significance of these tests shows that
there is a difference between the mean post-test
scores of the experimental and control groups in at
least one of the variables of fluid reasoning and verbal
comprehension. These differences are presented in
Table 3. As the results in Table 3 show, the results of
multivariate analysis of covariance between the
experimental and control groups in fluid reasoning
scores (P <0.001, F = 5828) and verbal
comprehension (P <0.001, F <27.07) =) Shows a
significant difference. In fact, teaching the
components of successful intelligence has been
effective in increasing fluid reasoning and verbal
comprehension in the post-test stage. The magnitude
of this effect is 0.69 for fluid reasoning and 0.59 for
verbal comprehension.

After removing the effect of pretest, the adjusted
mean of fluid reasoning scores of the experimental
group participants in the posttest stage (M: 24.91; SD:
0.477) was higher than the control group (M: 19.35;
SD: 0.477). Also, the verbal comprehension scores of
the participants in the experimental group in the post-
test stage (M: 23.39; SD: 0.516) were higher than the
control group (M: 19.28; SD: 0.516). Therefore, it can
be concluded that teaching the components of
successful intelligence has an effect on increasing the
scores of fluid reasoning and verbal comprehension
of students.

Table 1. Descriptive indicators of fluid reasoning and verbal comprehension

Experimental group

Control group

Variables Test v 3D v D

fluid reasoning Pre-test 18.00 1.96 17.40 2.69
Post-test 25.20 2.78 19.06 2.96

verbal comprehension Pre-test 18.26 2.01 16.20 1.78
Post-test 24.20 2.48 18.47 2.23

Table 2. MANCOVA tests of fluid reasoning and verbal comprehension

Tests Value df Eror df F Sig.
Pillai’s Trace 0.766 2 25 40.81 0.001
Wilkes’ lambda 0.234 2 25 40.81 0.001
Hoteling Trace 3.264 2 25 40.81 0.001
Roy’s largest root 0.264 2 25 40.81 0.001
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Table 3. Analysis of covariance the effect of educational intervention on dependent variables

Source of changes Sum of squares Mean square F Sig. Effect size
fluid reasoning 198.17 198.17 58.28  0.001 0.69
verbal comprehension 93.71 93.71 27.08  0.001 0.51

Conclusion

The present study was designed and conducted to
investigate the  effectiveness of  successful
intelligence components training on increasing fluid
reasoning and verbal comprehension of seventh grade
students. Findings showed that training the
components of successful intelligence can increase
the score of students' fluid reasoning (Consistent with
the research of Nisbett et al., 2012; Borella et al.,
2010; Jaeggi et al., 2008; Dickens and Flynn, 2001)
and verbal comprehension (Consistent with the
research of Coloma et al., 2020; Reynolds and Turek,
2012; Karageorgos et al., 2020; and Carretti et al.,
2014).

Regarding the effectiveness of successful intelligence
components training on increasing fluid reasoning, a
large effect size was obtained, which indicates the
high effectiveness of the training provided on
increasing this ability. Fluid reasoning expresses the
ability to reason in new situations without using prior
knowledge, abstract reasoning, inferential reasoning,
classification of stimuli into conceptual and
conceptualization categories, and the ability to apply
patterns and structures to visual-spatial information
(Wechsler, 2014). Based on the evidence for Flynn
effect, fluid intelligence is the most flexible
dimension of intelligence. This dimension is also the
highest predictor of academic and professional
success. Therefore, it has become the first goal of
interventions (Au et al., 2015). In this regard,
Sternberg Kaufman and Grigorenko (2008) have
introduced mechanisms through which individuals
can solve a variety of problems (including problems
of fluid reasoning). These mechanisms are: accurate
definition of the problem, resource allocation,
organizing the information, strategy development to
solve the problem, strategy monitoring and
evaluation of solutions, encoding, inference, and
mapping.

Regarding the effectiveness of training the
components of successful intelligence on increasing
verbal comprehension, a high effect size was
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obtained, which indicates the high effectiveness of
the training provided on increasing the ability of
verbal comprehension. Verbal comprehension as the
ability to understand and reasoning skills (Kan et al.
2011) is considered as a common reason for the
observed differences between vocabulary scores,
verbal skills and general verbal knowledge (McArdell
et al. 2002). Research in this field shows that this
ability can be developed and education can provide
the ground for its growth (Koloma et al., 2020;
Karageorgos et al., 2020). In this regard, Sternberg,
Kaufman, and Grigorenko (2008) point to three
important processes, including selective coding,
selective synthesis, and selective comparison,
through which individuals can develop new
knowledge (including vocabulary and
comprehension). Therefore, these processes have
been considered in the training package used in the
present study, and several activities have been
considered to develop them; Therefore, it seems that
the most important reason for better performance of
the experimental group than the control group in post-
test of verbal comprehension is doing these exercises.

The main finding of this study is that basic cognitive
abilities are flexible, and can be increased in different
ways. For example, Duke emphasizes the role of
attitudes toward the changeability or immutability of
cognitive abilities and he believes that people’s
attitude toward intelligence and cognitive abilities is
one of the main factors in the growth and
development of cognitive abilities and intelligence
(Westby, 2020). Botvinik and Brewer (2015)
highlighted the role of motivation in cognitive control
using the evidence provided by neuroscience studies.
Some have emphasized the importance of working
memory in increasing intelligence and cognitive
abilities and have provided evidence that they have
been able to increase fluid and crystalline intelligence
by practicing and strengthening working memory
(Jacky et al., 2015). Ritchie and Tucker (2018) after
reviewing 600,000 students in the form of a meta-
analysis claimed that the results show that there is a
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direct positive relationship between academic years
and intelligence. In addition, they claim that the
results show that each academic year can increase the
IQ score by between 1 and 5 points.

The training package used in this study is based on
the conceptualization of intelligence by Sternberg et
al. (2008). One of the important features of this
conceptualization is its comprehensiveness. In this
theory, different dimensions of intelligence including
mental processes that are responsible for planning,
executing and evaluating intelligent behaviors, the
relationship between intelligence and the inner world
and individual experiences, as well as the relationship
between intelligence and the outside world are
considered. Based on this and by modeling this
theory, in this study, the comprehensiveness of the
theory was maintained and for its different parts,
various practices were included in the training
package. It seems that the main reason for the success
of this training package in increasing the score of
fluid reasoning and verbal comprehension is its
comprehensiveness.

In interpreting the research findings, it is necessary to
consider its limitations. Since this study was
conducted among seventh grade male students,
caution should be exercised in generalizing its
findings to other groups. The use of available
sampling and the lack of a follow-up stage are other
limitations of this study. It is suggested that the
present study be repeated in other groups by
removing the mentioned limitations. In addition, the
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effectiveness of the developed training package on
other cognitive and emotional variables such as
executive functions, academic self-efficacy and
academic achievement should be examined. Another
research suggestion is to compare the effectiveness of
successful intelligence training package with other
educational and cognitive interventions on cognitive
and emotional variables. Based on the research
findings, it is suggested that teachers, psychologists
and counselors use this training package to increase
students' fluid reasoning and verbal comprehension.
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