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Article Info ABSTRACT
Avrticle history: Objective: The present study was conducted with the aim of investigating the effect of
Received 29 May 2024 educational interventions based on gamification and synectics on the creativity of sixth-

grade elementary students in Divandarreh City.

Methods: The method of the current research was quasi-experimental (pre-test-post-test
design). The statistical population of the research included all sixth-grade male students
of Divandarreh City in the academic year 2022-2023. The study sample was selected from
among the elementary schools of the city using a random cluster sampling method. The
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Keywords: statistical sample included 60 sixth-grade students who were randomly assigned to two
Creativity, experimental groups (n:30). To collect data, Torrance's visual creativity standard test was
Gamification, used. Educational interventions based on gamification and synectics were implemented
Sixth-grade, during 12 sessions and five consecutive weeks. Data analysis was done on two descriptive
Synectics. and inferential levels with the help of a multivariate covariance analysis test.

Results: The findings of data analysis showed that the use of educational interventions
based on gamification and innovation have a significant effect on students' creativity
(p<0.05). This influence in the components of originality and elaboration has been in
favor of educational interventions based on gamification, but there have been the same
effects in the components of flexibility and fluency (p<0.05).

Conclusions: The results of this research show that educational interventions based on
gamification have had more significant effects than synectics on increasing students'
creativity, and gamification can be used as a method to cultivate and promote creativity.
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Extended Abstract
1. Introduction

Creativity and the possibility of cultivating creativity have always been of interest during
different times (Dehghani et al., 2018). Vernon (1989) considers creativity as a person's
ability to create methods, ideas, theories, new products, and scientific reproduction that are
scientifically valuable. In another definition, creativity has been defined as the mental
ability to create new ideas (Harvey and Berry, 2022). Guilford considers four characteristics
of fluency, flexibility, originality, and elaboration to measure creative thinking (Wu, 2019).
fluency refers to the number of responses that a person can make in a given amount of time
(Eysenck, 1994). Flexibility refers to a person's ability to solve crises using different
methods (Saif, 2018). Originality or novelty refers to the unigueness and novelty of one's
reactions and responses (Runco and Jaeger, 2012). Finally, elaboration refers to adding new
concept to existing basic concepts or the ability to add details (Sternberg, 2018). The term
gamification means the use of game elements and mechanics in a non-game environment
or inducing a sense of play into an environment in various contexts to motivate and attract
people to perform specific activities and solve various problems (Kapp, 2012). Another
active model of education is synectics. The word synectics refers to the combination of
diverse ideas (Jafari Kamangar, Foroghi, 2018). This model was designed by William
Gordon (1961) and his assistants to reveal the flow of creativity and innovation (Mehrjo,
Sarmadi, and Beheshti, 2020).

2. Materials and Methods

This research was a multi-group pre-test-post-test quasi-experimental research. The
statistical population was all male students of the sixth grade of Divandarreh city, who were
studying in the academic year of 2022-2023. sing the cluster random sampling method, one
of the primary schools of the second period of the city was selected. The statistical sample
included 60 male students in the sixth grade who were organized into two classes of 30
students one class was randomly selected as the experimental group of gamifications and
the other class as the experimental group of synectics. were implemented during 12 sessions
and five consecutive weeks.

Table 1. Topics of Sessions in Research Groups
Gamification Group

Training Session — Synectics Group
Game Map Activity Done
First Session avatar login pre-exam & introduction pre-exam & introduction
Second Session step 1 storytelling with unfinished Become a piece of paper
sentences
Third Session step 2 shopping display from the store Become a store seller
Fourth Session step 3 Making a replica of the globe Become a planet Earth
Fifth Session step 4 Construction of pasta structure Become a Building architect
Sixth Session step 5 Making Iran map puzzle Become Iran
Seventh Session step 6 Blind artist show Become a blind person
Eighth Session step 7 Invent strange jobs Become a wheat seed
Ninth Session step 8 New money design Become a bank employee
Tenth Session step 9 Crafts with disposable items Become a Disposable container
Eleventh Session step 10 Create a new game Become a class teacher

Twelfth Session Reach the box Post-test implementation Post-test implementation
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To operationalize gamification in the experimental group, a game map (Figure 1) was
designed by the researchers according to the characteristics of the research. The game map
showed an earthy path in the middle of a pond, which consisted of ten steps.

Figure 1. The Game Map used in the Experimental Group by the Gamification Method
In the synectics group, six stages of the strategy of this model were used in each session.
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Figure 2. Synectics Stages
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In the present study, Torrance's visual creative thinking test was used as a measurement
tool.

3. Results

The results of data analysis using multivariate covariance analysis at a significance level of
less than 0.05 showed that there is a significant difference between the use of educational
interventions based on gamification and synectics on students' creativity, in such a way that
the use of these interventions increases It has become creative (p>0.05). Also, the amount
of changes in originality and elaboration components using gamification intervention is
significantly more than innovation, but the difference in flexibility and fluency components
of the two groups was not significant (p<0.05).
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Table 2. The Results of Covariance Analysis in Variables

Variable Source SS DF MS F P PES
Creativit Pertest  18.150 1 18.150 0.146 0.704 0.003
ity group 1540.2 1 1540.2 11.759 0.001 0.169
it Pertest  3.267 1 3.067 0.335 0.565 0.006
ginaity group 166.6 1 166.6 13.902 0.000 0.193
Caborat Pertest 0417 1 0.417 0.40 0.842 0.001
aboration group 273.0 1 273.0 22.630 0.000 0.281
o Pertest  0.017 1 0.017 0.002 0.966 0.000

Flexibility
group 12.150 1 12.150 1.168 0.284 0.020
Pertest  3.750 1 3.750 0.387 0.536 0.007

Fluency
group 11.267 1 11.267 1.036 0.313 0.018

4. Discussion and Conclusion

The present research was conducted with the aim of investigating educational interventions
based on gamification and synectics on creativity and its components in sixth grade
elementary school students. The results of this research showed that the use of educational
interventions based on gamification and synectics had significant effects on creativity. The
result obtained with the findings of the researches Ugur (2019), Chang et al. (2019) and
Aljraiwi (2019) is aligned. In explaining this result, it can be said that the use of educational
interventions based on gamification and its elements directly and indirectly cultivated the
metaphorical way of thinking in students and has been effective on the components of
originality, elaboration, flexibility and fluency of students. Also, the results of data analysis
show that educational interventions based on gamification had more significant effects on
the components of originality and elaboration. The findings of this research also showed
that despite the effectiveness of educational interventions based on gamification and
synectics on creativity and its components and the greater impact of educational
interventions based on gamification on the components of originality and elaboration, but
in the two components of flexibility and fluidity, no significant difference was observed
between these two interventions. Fluency means the ability to produce many answers and
ideas, and flexibility means diversity in answers. In line with Maroofi and Moludi (2014),
it can be said that there is a significant impact on fluency and flexibility components due to
relative stability in mental formats through uniform curriculum, passive teaching methods,
repetitive exercises, and activities, coordinated evaluations, all of which encourage
convergent thinking. It was not possible to conduct this research in a limited time.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.
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1. Pillai's Trace

2. Wilks' Lambda

3. Hotelling's Trace
4. Roy's Largest Root
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