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The aim of this study was to investigate how to predict students’ creative thinking based on
Sternberg thinking styles among high school students. The research is descriptive and correlational.
The target population included all the high school students of Borujerd city in Iran (Male and
female). Based on the multi-stage random sampling according to Morgan Table 375 subjects (191
females and 184 males) of the students in this area filled Sternberg - Wagner Thinking Styles (2000)
inventory. Statistical data were analyzed by Pearson correlation, independent t-test, one-way
analysis of variance and multiple regression analysis. Results of the study showed that there is a
significant relationship between thinking styles and creativity (P <0.5), also it was determined that
there is a significant differences between girls and boys in terms of global thinking, liberal and
internal and external styles(P <0.5). In addition, no significant difference was observed between girls
and boys in terms of creativity (P> 0.5). Based on the results it is recommended to consider the
thinking styles and their effect on the creativity of the students and teach thinking styles should to
students.
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INTRODUCTION

Creative thinking is one of the most complex and highest manifestations of
human thought, creativity is the ability to create new ideas at a high level which a
combination of innovation, flexibility and sensitivity to existing beliefs and allows
the person to think about the finding of others by a logical and rational thought to
have positive achievements for other people' The term word creativity was first
proposed and defined in 1950 by Guildford in America Psychological Association
and where the effect of education in creativity was focused by the researchers.
Creativity exists in everyone, although it is not the same in all people. Electronic
information revolution and the explosion of knowledge has cause the prediction of
the necessary knowledge to deal effectively with environmental conditions face
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problem, so the scholars and researchers have considered the solution in
considering human intellectual creativity and capabilities %34 They also state that
creativity is not a one-sided concept and believes that multi-dimensional cognitive
and emotional abilities are a good situation for the realization of creativity.
Sternberg defines creativity as rethinking about the things in an unusual and
unique way. He also considers thinking styles, knowledge, character and
environment as effective in creativity. Grigorenko® believes that knowing and
applying the thinking styles and related factors are essential in the world of
professional training the ignorance of which in educational opportunities can lead
to the lack of training and neglecting abilities. Analyzing the studies related to
creativity shows that cognitive factors including thinking styles affect creativity but
the thing that which thinking style has positive or negative correlation with
creativity is still unclear.

Thinking styles refer to individuals’ preferences to use their abilities.
Therefore the thinking style itself is not ability but it refers to the use of capacities.
The basic feature of human being is his thinking power. Humans have been able to
overcome the complex and varied environment by their thinking and survive®,

Also Daemi’ Zare® Solgi® showed that people with their own thinking styles
think of doing things. The term style is not synonymous with the ability but it is the
manner to use one's ability. Sternberg in mental self-governing theory defines 13
styles of thinking classified in 5 dimensions of functions, forms, levels, scopes and
leaning. In short, in terms of function, the person with regulatory style tends to
create, invent, design and do the things in his own way. A person with the
executive style performs what he is said to do and the person with judicial thinking
style tends to judge and evaluate the people and things. In leaning dimension the
person with liberal thinking style tends to do things in new ways and he disagrees
with the customs and the person with conservative thinking style tends to do
things in a correct predetermined way. The researchers believe that the positive
and negative thinking styles are relative over time, place and situation and people
are flexible in providing thinking styles™.

Also Sirvasta® revealed that there is positive relationship between global
styles and creativity and there is a negative relationship between creativity and
analytical style. In addition in Iran Razavi and Shiri"!, Nouri'? in their study
concluded that there is a relationship between thinking style and creativity. So the
liberal thinking is related to increased creativity and conservative style is related to
the reduced creativity. The need for such research to understand the relationship
between creativity and thinking styles of students is necessary.Lobart' showed
that thinking styles are associated with creativity and creative people rend to
legislative and global thinking styles.

Also the results of Nateghian', Soltani Amrabadi'® and Abedi'® regarding
the creative thinking style showed that the legislative, judicial, global, hierarchical
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and liberal thinking styles can predict higher scores in creativity; therefore the
researchers are determined to know which thinking style is the strongest predictor
for creativity of students.

Since many achievements and human progress is the result of creative
thinking ability, attention to this issue and providing facilities for the development
of it is obvious. Here the effect of the educator in the field of creativity is direct and
pervasive. In other words, the teacher is the most important factor in the growth
and creativity of learners. Here the education of students given the critical role in
nurturing students who are creative force in the country is of higher importance.
Given the importance of the development of the country and growing creative
forces in the absent of a comprehensive study in this area, we decided to address
the concept of creativity in the field of education and training among the students.

METHODOLOGY

This research is a descriptive and correlational study. The study population
includes all male and female high school students in the academic year 2014-2015
out of which 375 students (191 girls and 184 boys) were selected by multi-stage
random sampling.

In this study to examine the thinking styles the short form of Sternberg and
Wagner's thinking style inventory was used. The questionnaire consists of 65 items
and 13 subscales. Each subscale consists of 5 questions that measure a thinking
style. The reliability of the questionnaire in previous studies is between 0.57 and
0.81, but in the present study Cronbach's alpha coefficient was used to measure
the reliability which gave the value of 0.79. Also the concurrent validity of the
questionnaire with the complete thinking style inventory is 0.811% 17,

In recent years, numerous studies have been done to measure creativity that
have led to various tests measuring creativity including® 12, One of the tests that
have been mostly used is Torrance Test of Creative Thinking. Neal?® argues that so
far over two thousand published articles have used Torrance Test of Creative
Thinking as the criterion. Torrance considers creativity as the combination of the
following factors: 1- fluency: the talent of generating various ideas. 2. Elaboration:
The talent of considering the particulars. 3. Innovation: The talent of generating
novel and unusual ideas. 4. Flexibility: The talent of generating different ideas and
procedures. Abedi reported Cronbach's alpha coefficient for fluency, creativity,
flexibility, and elaboration asn 0.87, 0.72, 0.69 and 0.73 respectively. The validity of
Torrance creativity test and other tests is 0.92 which is significant.
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RESULTS
Table 1. Descriptive statistics of students' thinking style and creativity based on gender
Total (375) Boy (189) Girl (189)
Mean SD Mean SD Mean SD
Thinking style 228.17 22.89 242.23 20.71 235.04 48.23
Legislative 18.13 6.85 17.69 6.23 16.39 6.67
Executive 18.16 3.53 18.36 6.23 17.53 2.98
Judicial 15.02 5.12 16.48 5.23 15.68 5.12
Global 17.34 5.41 18.87 4.23 16.72 5.81
Local 19.12 2.62 19.20 3.45 18.86 2.31
Liberal 17.56 6.06 21.28 3.12 16.16 5.71
Conservative 20.39 3.47 18.16 6.45 21.30 2.94
Hierarchical 18.52 5.86 19.06 5.18 18.61 2.23
Monarchic 20 1.40 19.98 1.45 20.34 1.41
Oligarchic 19.45 1.12 19.16 1.05 19.64 1.99
Anarchic 19.23 3.18 19.85 3.43 19.29 3.23
Internal 18.53 5.99 19.677 5.21 16.34 6.92
External 18.58 5.25 16.20 4.36 19.34 5.238
Creativity 111.67 13.95 112.46 15.61 141.39 12.21

The results of Table 1 indicate that the lowest and highest means are related to
judicial and conservative thinking styles respectively, which means that most
students had higher conservative than judicial thinking style in terms of function.
Also among boys the lowest and highest means are related to external and liberal
thinking styles respectively, moreover, among girls the lowest and highest means
are related to internal and conservative thinking styles respectively.

Table 2. Test results of the significance of the relationship between thinking styles and creativity of
the students

Variables Mean correlation coefficient sig
Legislative 17.13 0.443** 0.001
Executive 18.16 -0.406** 0.001
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Judicial 16.02 0.586** 0.002
Global 17.78 0.492%* 0.000
Local 19.04 -0.197** 0.001
Liberal 17.50 0.501%* 0.000
Conservative 21.19 -0.463** 0.001
Hierarchical 18.52 0.429** 0.000
Monarchic 20 -0.084** 0.105
Oligarchic 19.15 -0.093** 0.073
Anarchic 19.83 0.142** 0.006
Internal 18.23 0.154** 0.003
External 18.28 -0.103** 0.047

** Level of significance is 0.01, * level of significance is 0.05

The results of Pearson correlation coefficient test indicate that there is a
significant relationship between creativity and all thinking styles except the
monarchic and oligarchic styles at the level of 0.01 (with the confidence of 99%).
The correlation coefficient between creativity and legislative, executive, judicial,
global, local, liberal, conservative, hierarchical, monarchic, oligarchic, anarchic,
internal and external thinking styles was 0.433, 0.406, 0.586, 0.492, -0.197, 0.501, -
0.463, 0.429, 0.142, 0.154 and -0.103 respectively. It can be concluded that the
students with legislative, judicial, global, liberal, hierarchical, anarchic and internal
thinking styles had higher creativity and students with, executive, local,
conservative and external thinking styles had lower creativity.

Table 3. The independent t-test to study the differences in male and female students' creativity

Gender Mean SD DF Test statistics sig
Boy 112.46 15.51 373 3.120 0.41
Girl 111.29 12.21

The obtained results indicate that the t stat is equal to 3.120 and the level of
significance is 0.41. Since the level of significance is above 0.05, the research
hypothesis cannot be confirmed at 0.05 and there is no significant difference
between the creativity of male and female students at 95%.
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Table 4. The independent t-test to study the differences in male and female students' creativity

Variable Gender Mean SD DF Test sig
statistics
Legislative Girl 16.59 6.67 373 1.55 0.121
Boy 17.69 7
Executive Girl 17.93 298 373 1.23 0.216
Boy 18.38 4
Judicial Girl 15.58 5.12 373 1.71 0.088
Boy 16.48 5.09
Global Girl 16.72  5.70 373 3.93 0.000
Boy 18.87 4.86
Local Girl 18.86  2.11 373 1.22 0.221
Boy 19.20 3.04
Liberal Girl 16.86  5.71 373 2.08 0.038
Boy 21.28 394
Conservative Girl 21.10 294 373 0.494 0.621
Boy 18.16  6.33
Hierarchical Girl 18.01 6 373 1.74 0.083
Boy 19.06 5.69
Monarchic Girl 20.02 141 373 -0.222 0.825
Boy 19.98 1.39
Oligarchic Girl 19.14  0.99 373 0.203 0.839
Boy 19.16  1.24
Anarchic Girl 19.79 3.20 373 0.191 0.849
Boy 19.85 3.16
Internal Girl 16.66 5.92 373 5.04 0.001
Boy 19.67 5.60
External Girl 19.82 5.68 373 -5.67 0.001
Boy 16.83 4.26
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The obtained results indicate that there is a significant difference between
male and female students only in terms of global, liberal, internal and external
thinking styles so that this significance in global, liberal and internal thinking styles

is in favor of boys and it is in favor of girls in external thinking style.

Table 5. Analysis of variance to determine the role of predictor variables in explaining the total
students’ criterion variable’s variance

df R? sig
Regression 41668/324 13 37.202 0.355 0.001
Error 31102/875 361
Total 374

Table 6. Results of regression coefficients to determine the role of predictor variables on criterion
variables of students

Variable Non- standardized Standardized Test Sig
regression coefficients regression coefficients statistics
(B) (Beta)

Constant value 95.159 3.610 0.001
Legislative 1.072 0.527 2.902 0.004
Executive 0.715 0.181 2.181 0.030

Judicial 2.077 0.762 6.013 0.001
Global -0.850 -0.330 -2.821 0.005
Local 1.277 0.240 3.997 0.001
Liberal 0.567 0.246 2.768 0.006
Conservative -0.945 -0.235 -3.530 0.001
Hierarchical -0.679 -0.285 -1.674 0.095
Monarchic -2.724 -0.273 -3.215 0.230
Oligarchic 0.740 0.059 1.219 0.224
Anarchic 3.177 0.723 7.937 0.150
Internal -1.676 -0.720 -5.605 0.122
External -1.454 -0.547 -4.752 0.080
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To address this research question linear regression analysis with concurrent
entry was used. The findings obtained from the regression analysis showed that
only 35 percent of the observed changes in the students’ creativity are related to
their differences in thinking styles. The column of the level of significance in the
table shows that only legislative, executive, judicial, global, local, liberal and
conservative thinking styles have a significant effect on predicting creativity. By
examining the standardized regression coefficients column in the table it can be
seen that among the mentioned thinking styles, judicial thinking style with
standardized coefficient of 0.762 is a stronger predictor of students' creativity.

Table 7. The level of using different thinking styles (from highest to lowest) on the knowledge of

students
Variable Mean sD
Conservative 2119 3.47
Monarchic 20 1.40
Anarchic 19.83 3.18
Oligarchic 19.15 1.12
Local 19.04 2.62
Hierarchical 18.52 5.86
External 18.28 5.25
Internal 18.23 5.99
Executive 18.16 3.53
Global 17.78 5.41
Liberal 17.50 6.06
Legislative 17.13 6.85
Judicial 16.02 5.12

The results of Table 7 show that the students have used conservative,
monarchic, anarchic, oligarchic, local, hierarchical, external, internal, executive,
global, liberal, legislative and judicial thinking styles. To assess the relationship
between productive and effective variables in shaping students' creativity and the
creativity of the study population Pearson correlation test was used. The results of
the correlation between the variables indicate there is positive correlation at 1%
and 5% between creative thinking of students and the variables of the potential to
apply innovative ideas, quick identification of opportunities and threats related to
the job, independence, risk-taking, confidence and experience. So by growing the
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productive variables in forming the students' creativity, it is possible to hope that
their creative thinking increases.

Table 8. The result of correlation test between productive and effective variables in forming
students’ creativity and the creative thinking

Variable r Sig

the talent of generating various ideas 0.045 0.341
The talent of generating novel and unusual ideas Applying new ideas 0.435 0.002
The talent of considering the particulars 0.341 0.001

Working knowledge (knowledge of the elements and principles governing the areas) 0.058 0.235

Technical expertise in the area of education 0.088 0.120
The hard work 0.153 0.105
Quick Identification Of Opportunities 0.154 0.035
Threats Self-Confidence 0.314 0.009
Independence 0.237 0.029
Being open to criticism 0.095 0.215
Risk taking 0.202 0.007
Age 0.107 0.146
Experience 0.189 0.032
CONCLUSION

In this study students' creative thinking prediction was investigated by
Sternberg thinking styles. The population included all high school students (boys
and girls) out of which 375 subjects were selected based on Morgan's Table among
whom 49.1% (184 subjects) were male and 50.9% (191 subjects) were female.
Descriptive statistics of thinking styles show that among the students the lowest
and highest averages were related to judicial and conservative thinking styles. Also
among boys the lowest and highest means are related to external and liberal
thinking styles respectively, moreover, among girls the lowest and highest means
are related to internal and conservative thinking styles respectively. The findings
obtained from the analysis of the first hypothesis suggest that there is that there is
a significant relationship between creativity and all thinking styles except the
monarchic and oligarchic styles at the level of 0.01 (with the confidence of 99%).
The results of this result are consistent with 10 13. 1421, 22, 23,24, and 25 \\ h o found that
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judicial, legislative and liberal thinking styles had positive correlation with the
creativity of the students. This result has a very important practical aspect.
Sternberg and > are among people that consider this relationship as the context for
the growth of creativity. They believe that considering the thinking style of each
person and encouraging the styles that have a positive relationship with the
creative style can enhance creativity. Also based on the results of testing the
second research hypotheses it can be understood that there is no significant
difference between girls and boys in terms of creativity. The results of this study
are consistent with & 121526, and 27 Gjyen that the results indicated the absence of
significant difference between the creativity of boys and girls, it should be noted
that the gender difference in creativity may be derived from social and cultural
factors and some misconceptions in society as men are smarter than women and
women should exert much effort to succeed may highlight these differences. In
fact today girls obtain high academic qualifications under the same facilities. The
results of testing the third hypothesis suggest that there was a significant
difference between male and female students in some thinking styles. These
thinking styles include: global, liberal, internal and external. Results obtained from
testing this hypotheses is consistent with the investigations of ° 10. 11. 28 and 29
Studies conducted by Sternberg®® on male and female thinking styles showed that
men are mire liberal and global thinkers than women. Stated that after culture,
gender is the second variable that has the potential to play a role in thinking styles
9. Results of the first question indicate that among legislative, executive, judicial,
global, local, liberal and conservative thinking styles, the judicial thinking style with
the standardized coefficient of 0.762 is a stronger predictor of students’ creativity.
The results of this research question are consistent with Sternberg and 5.

Zare® and Emamipoor® Therefore if the educators encourage thinking styles
associated with creativity and innovation among the students, they can increase
self-worth and self-confidence 3128 As a result, paying attention to thinking styles in
schools as a place to provide specialized training to students can help to combine
the education and capabilities to grow creativity. The results of thinking styles used
by students from the highest to the lowest were as follows: conservative,
monarchic, anarchic, oligarchic, local, hierarchical, external, internal, executive,
global, liberal, legislative and judicial. In explaining the results of the research
qguestion it can be said: since the creativity score of the score of students in this
study was lower than their counterparts in similar studies, as the results show, the
thinking styles that inhibit creativity have been mostly used among the students
participating in this research. Finally, based on the theory of Sternberg which states
that there is no good or bad style and the thinking styles of people are their
preferred method in using these styles, it can be concluded that students with any
thinking style can take the highest advantage of their abilities and become efficient
people in the society by the proper application of these styles of even the
combination of them. In general the results of this study indicate the important
role of individual variables independent of ability (i.e. thinking styles) in the
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realization of creativity. According toSternberg3® given that thinking styles are
obtainable, it can be hoped to teach the teachers and learners the styles that
create active learning in students and facilitate their creativity and innovation.
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