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Abstract

Researchers of current study hypothesized that self-
regulated learning is a convenient tool to enhance cre-
ativity since both serve to autonomous learning and
self-actualization. In this respect, the aim of the study
was to investigate the effect of self-regulated learning
on enhancing creative thinking skills. An experi-
mental design with a control group was used in this
study. A total of 14 participants were assigned to re-
ceive the experimental training. The same number of
participants was assigned to the control group. A
unique program developed by the researchers com-
bined SCAMPER and self-regulated learning tech-
nique was used in the experimental group. Only
SCAMPER was used in the control group. The find-
ings of the study revealed that self-regulated learning
was effective to teach SCAMPER.

Key Words: self-regulated learning, SCAMPER, crea-
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Oz

Mevcut arastirmada 6z diizenleyici 6grenmenin, oto-
nom bir diisiiniir olup kendini gerceklestirmeye hiz-
met etmesinden dolayi, yaraticiligin arttirilmasi igin
uygun bir ara¢ oldugu varsayilmaktadir. Bu bag-
lamda calismanin amaci, 6z diizenleyici 6grenmenin
yaratici diistinme becerilerini gelistirmedeki etkisini
arastirmaktir ve temel aragtirma sorusu su sekildedir:
Oz diizenleyici 6grenme, tiniversite 2. Smif 6grencile-
rinin SCAMPER etkinligindeki puanlarmin arttiril-
masinda etkili midir? Bu g¢alismada kontrol gruplu
deneysel model kullanilmistir. Deney ve kontrol
gruplar1 on dort 6grenciden olusmustur. Mevcut ¢a-
lisma kapsaminda arastirmacilar tarafindan gelistiri-
len ve SCAMPER ve 6z diizenleyici 6grenme teknik-
leri birlestiren bir program deney grubuna uygulan-
mistir. Kontrol grubunda sadece SCAMPER teknigi
¢alisilmistir. Calismanin bulgulari, 6z diizenleyici 6g-
renmenin, SCAMPER tekniginin &gretilmesi i¢in et-
kili oldugunu ortaya koymustur.

Anahtar Sozciikler: 6z-diizenleyici 6grenme, SCAM-
PER, yaratic diisiinme, yaraticilik

Introduction

Creativity is a complex concept. It has various elements within. The most famous and accepted
elements which aim to explain creativity are creative person, process, product, and place (Rhodes,
1961). The creative person emphasizes creative potential (Reis & Renzulli, 2009) and characteristics
which affect creativity in a good or bad manner (Dacey, 1989). On the contrary, the creative process
considers creativity as a cognitive concept. It examines how creation process happens. Creative
process encloses some cognitive thinking skills like divergent and convergent thinking, finding
problems, problem solving, associative and analogical thinking (Davis, Rimm, & Siegle, 2011). Es-
pecially, divergent thinking is considered as a basic thinking skill of creativity because it is believed
that divergent thinking mostly leads to originality (Sak, 2014). Creative process is also related with
some techniques which are believed to enhance creativity such as brain storming, analogy use (Sak,
2014), attribute listing, morphological synthesis and SCAMPER (Ozyaprak, 2012).
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Creative product focuses on outcomes obtained at the end of the creation process. This perspective
searches for some criteria which a product has to meet to be considered as creative. Those criteria
are originality, fluency, flexibility (Runco, 2007; Linke, 2010) and convenience (Feldhusen, & Eng
Gogh, 1995). Creative product underlines that creativity process has a goal and it emphasizes the
need for meaningful, aesthetic, novel and concrete solutions, ideas or outcomes. Creative place, as
the last element, represents influences and restraints that affect creative person or process. It ex-
presses the relationship between the person and the environment. The place addresses two aspects
of the environment: the stimuli, which encourage or prevent creative thinking and social and dis-

ciplinal context, which evaluates the creative product (Sternberg, O’'Hara, & Lubart, 1997).

The studies show that creative potential can be nurtured (Baer, 1993; Feldman & Benjamin, 2006;
Freiman, 2009; Huang, 2009; Kolloff & Feldhusen, 1984; Meissner, 1999; Smith & Smith, 2010). Ac-
cording to researchers, nurturing creative potential is mostly related to creative process and prod-
uct. Creativity training is important in terms of teaching the criteria of a creative product and prac-
ticing creative thinking skills. Creative thinking strategies and techniques are useful to practice
creative thinking skills. It is the general opinion that creative thinking strategies enable to use cre-
ative thinking skills and increase the possibility of having a creative product or idea (Baer, 1993;
De Bono, 1992; MacKinnon, 1978). Besides, these kinds of techniques enable the person to develop
their creative potential by themselves. They allow autonomy and life-long learning. Another ad-
vantage of those techniques is sharing the eminent creators” habits of mind with students, which
is expected to be a model for them. Most of eminent scientists and artists have used creative think-
ing strategies consciously or unconsciously like Einstein, Da Vinci and George Lucas (Davis &
Rimm, 2004). It is vital to show children that it is possible to make progress with creativity con-

sciously via these examples.
A Creative Thinking Technique: SCAMPER

Creativity literature has so many studies about creative thinking strategies (Baer, 1993; De Bono,
1992; Feldman & Benjamin, 2006; MacKinnon, 1978; Smith & Smith, 2010). SCAMPER is a com-
monly used creative thinking technique in both studies and practices. SCAMPER basically aims to
create numerous ideas (De Bono, 2000). At the same time students are encouraged to gain new and
various perspectives (Kerr, 2009). SCAMPER was developed by De Bono (2000) and is an acronym.
SCAMPER stands for: substitute (thinking out alternative ideas/objects instead of the existing
idea/object); combine (forming novel ideas by combining various and connected-disconnected
ideas); adapt (modifying existing object for the purpose of adapting to a situation or environment);
modify (changing the present object by magnifying, minifying, modifying it); put to other uses
(using an object in a different concept/situation/place); eliminate (improving the existing material
by eliminating a part of it or figuring out the consequences of elimination of something); rear-
range/reverse (rearranging or reversing present status/situations/orders/patterns with the aim of

considering alternative ends, practices, ideas).

SCAMPER provides an enjoyable environment for practicing creative thinking for children. Also
the leading questions in the technique present a concrete system to think in a flexible and fluent

manner. The systematic thinking in SCAMPER helps children to overcome their mental blocks.
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Thinking alternative uses of an object or various strategies instead of one single and ordinary strat-

egy help children to go beyond the generalizations and axioms.
Self-Regulated Learning and Seven-Step Cycle of Self-Regulated Learning Model

Self-regulation is a learning process and consists of some developmental behaviors. This process
can be organized and adapted according to the learning environment. Thus, learning is regulated

by the person individually and becomes permanent.

As Bandura (1986) pointed out, learning becomes more effective when the learning material is
meaningful for the person. Therefore, being aware of what and how to learn, without the guidance
of a teacher or a guide, makes the individual more independent and it has positive influence on
lifelong learning (Winne & Perry, 2000). Self-regulation is one of the most important skills, so it
should be well understood how it works, how it can be supported and developed (Zimmerman,
2000). When individuals are active in cognitive, motivational and behavioral ways in their learning

process, then it can be proclaimed that they are self-regulated (Zimmerman, 1986).

According to Zimmerman (2000), there are three control mechanisms underlying in self-regulated
learning: personal, behavioral and environmental. Advanced self-regulated learners are flexible in
their strategies, they have environmental support and they have positive self-concepts. These fea-
tures are available in creative individuals too ( Jackson & Sinclair, 2006). Likewise, creative indi-
viduals are also familiar with the three phases that affect the learning process and beliefs: prelimi-
nary consideration (thinking about tasks, problems and context), controlling the performance (im-
plementation of ideas and strategies) and self-reflection (reviewing performance and to stimulate

in mind) (Zimmerman, 2000).

Many researchers including Zimmerman (1986), suggested different steps or phases about self-
regulated learning (Pintrich, 2000; Winne & Perry, 2000). The good news are as Ziegler (2014) em-
phasized that no matter which model or approach we use, self-regulated learning itself leads to
excellence. In addition, Stoeger (2013) indicated that students from the age of nine can develop

their own self-regulated learning process.
Stoeger and Ziegler (2005) suggested the seven-step cycle of self-regulated learning;

1st Step - Ability to assess state of one’s own learning. This step stands for being aware of the obstacles
that can occur during the learning process, of the personal skills, and the characteristics of the ma-

terial that will be learned.

2nd Step - Ability to set suitable learning goals. Having a realistic perspective about themselves and
set the appropriate learning targets. Setting your own goals rather than being focused on external

factors such as teacher or parents is more important and beneficial.

3rd Step - Choice of effective learning strategy. As Weinstein, Husman, and Dierking (2000) noted there
are several cognitive learning strategies such as repeating, rearranging, summarizing, and under-

lying. There are also several studies that investigate the effectiveness of these strategies (Weinstein,
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1978; Ziegler, Stoeger, & Vialle, 2013; Zimmerman, Bonner, & Kovach, 1996). In this step, it is im-

portant to introduce these strategies and help the student to select the appropriate ones.

4th Step - Consistency of learning strategy application. In this step, the individual is more active than
the other steps. It is not enough just to know and to choose the appropriate learning strategy; it

must also be able to apply it properly.

5th Step - Ability to monitor one’s own learning progress. Here the individuals self-monitor themselves

about the usage of the strategy and get more general about the entire learning process.

6th Step - Ability to adjust one’s own learning strategy. The individual must be flexible in changing
and adapting the learning strategies when there is a gap between the learning strategies and the
learning process. Sometimes students are required to find and select a more appropriate strategy

in order to study the material.

7th Step - Checking and assessing the learning outcome. This evaluation is also a tool to assess oneself
when the cycle gets started again. It is important to be able to evaluate the success of the entire

learning process.
Creativity and Self-regulated Learning

Jackson and Sinclair (2006) discussed that the above mentioned phases of self-regulated learning
are related to creativity. According to this view in the first phase, creative individuals are good at
using their imagination, generating new projects and motivating themselves. Thus, they set goals
and make a plan themselves. They are concerned not only with the process but also with the prod-
uct, and they have original ideas in determining strategies. In the second phase, the self-monitoring
of their performance and the surrounding factors will help them to have information about how
they are affected by themselves and the environment. In the last phase, individuals examine criti-
cally what they have produced and what should be done about the evaluation. Hence, the last two
phases help individuals to use their imagination and to take advantage of both environment and

personal traits for achieving their goals (Jackson & Sinclair, 2006).

In addition to Jackson and Sinclair's (2006) perspective, there are other points about self-regulated
learning which can be related to creativity. These points, listed and explained below, helped the
authors to create a reason and a pathway for using self-regulated learning as an instructional
method for studying SCAMPER:

1. Even though it is important to teach creative thinking techniques, training should not only
focus on learning a fixed set of strategies. Creativity training should help individuals to
realize and develop their unique strengths and talents and to inspire them to create some-
thing new in their own ways (Kerr, 2009). Self-regulated learning may be considered as an
appropriate instructional method to achieve that fruitful environment which will lead in-

dividuals to apply creative thinking skills in real-life problems.

2. Self-regulated learning is considered to be related with a creative person’s element of cre-

ativity, since autonomy is one of the characteristics of creative people (Sak, 2014).
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3. The features to diminish creativity in the environment may be listed as time restriction,
competition, too much expectation, destructive feedback, manipulation, over-controlling
the people and not letting them monitor and control their processes (Amabile, 1988). Self-
regulated learning helps individuals to deal with all those features and enables creative
training to produce long-term and transferable effects, because it is not possible to help all
students throughout all their creative processes. So, students must retain the control of this
process. As Sternberg and Williams (1996) pointed out, after teaching specific techniques
and waking the joy of creativity in students, self-regulated learning should be given. It
should be noted here that both the creativity and the strategies that they are using must be
self-driven. During the process students will improve themselves in organizing their crea-
tive learning processes. The crucial point here is that at the beginning teacher must be the

guide and teach the students about self-regulation.

Although there is a great deal of research about teaching creativity and different tasks that serve
for creativity (Feldhusen & Treffinger, 1977; Rose & Lin, 1984; Sak & Oz, 2010; Torrance, 1972),
teaching creativity tasks through self-regulation is a brand new research area. Accordingly, the
hypothesis of the study is that the self-requlated learning training is an effective tool for enhancing crea-
tivity. In this respect, the study aimed to investigate the effects of self-regqulated learning on teaching
SCAMPER technique of creativity.

Method
Sample

The study was conducted with 28 undergraduate students (female =20; male = 8) who are sopho-
mores. All of the participants are enrolled in Gifted Teacher Training Program at Istanbul Univer-
sity. 28 of the 68 students who had enrolled in the Teaching Creativity course volunteered to par-
ticipate in this study. Once 28 volunteers had completed the pre-test on creativity they were as-
signed as experimental (female=9; male 5) and control (female=11; male = 3) groups. Control
group's mean age was calculated as 22.43 with standard deviation 1.54 while experimental group's
mean age was 21.14 and standard deviation 0.86. Gifted Teacher Training Program is the first un-
dergraduate program of teacher training for gifted elementary students, which was established in
2002 at Istanbul University. The curriculum of the undergraduate program specifically includes
teaching of higher level thinking skills to be able to meet the gifted students’ intellectual and aca-
demic needs. Therefore, Teaching Creativity class is in the core curriculum of the program.

General Procedures

A pre-test-post-test design with a control group was used in this study. The study took four weeks
of training (three and a half hours per week) and two weeks of testing. One design task and one
story writing task developed by the authors were used as pre and post-test. Both tasks were pre-
sented together and there was no time restriction. Pre-tests were administered a week before the

training, and post-tests were administered a week just after the training.
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The authors developed and carried out the training program, which combined SCAMPER and self-
regulated learning techniques. The training did not include any topics on designing or story writ-
ing tasks, and put its focus solely on creative thinking via SCAMPER and the steps of self-regulated

learning.
Instruments

The aim of the training was to develop the use of SCAMPER via self-regulated learning. Therefore,
the tasks to be used as pre and post-test were expected to evaluate the expertise on using
SCAMPER. The researchers expected to observe two aspects of the expertise in SCAMPER: theo-
retical and practical. The correct and appropriate usage of SCAMPER letters was examined by the
theoretical aspect. For that reason, students were asked to explain which SCAMPER letter and
which question were preferred to create the new idea in the theoretical setting of the task. Whilst
practicing the task, students were expected to produce novel ideas by using the SCAMPER ques-
tions they wrote in the theoretical part of the task. However, any specific tests or tasks for this
purpose could not be found out in the literature review. Thus, authors developed two tasks, design
and story writing tasks, including the aforementioned aspects. The reason for developing two dif-
ferent kinds of tasks (one verbal and one figural) was to prevent the possible bias based on field of
expression. Individuals” level of creativity potentials may show differences according to the field
of expression, so it was considered important to give 2 options for expression. (Lubart, Besancon,
& Barbot, 2012).

Design task. While designing the task, students were given the following instruction: 'Design a novel
chair to launch by using SCAMPER letters. Explain and illustrate your chair on blank papers (practical
aspect). Fulfill the table based on your usage of SCAMPER letters (theoretical aspect). Don't worry about
the time. Be creative as you can!’ The students were given empty A4 papers to draw and explain their
chairs. A table was also given to explain which letters of SCAMPER were used as an explanation
of the theoretical aspect. Then SCAMPER letters with brief explanations were presented in sheet

of A4 paper since students would encounter such a technique for the first time.

The students' designs were scored by two specialists in Gifted Education and Creativity field using
a 4-point rating scale developed by the authors (Figure 1). The judges appraised the task according
to the following criteria: (a) fluency - the number of the ideas, (b) originality within group - the
frequency of the ideas, (c) originality within the world of design - novel, surprising solutions, (d)
flexibility - thinking out of the box, (e) flexibility - the number of categories, (f) elaboration - the
details of the product, (g) workability - the possibility of carrying out the idea/product. First four
criteria were built on the main aspects of creative thinking which were suggested in Torrance’s
(1974) definition of creativity. The last criterion was based on the definition of creativity in the
Triarchic Theory of Intelligence (Sternberg, 1997; Sternberg & Lubart, 2000).

Inter-rater reliability analysis showed a high agreement between the judges’ ratings, yielding a 0.92
reliability coefficient for the theoretical part of the pre-test and 0.95 for the post-test; and 0.80 for
the practical part of the pre-test, 0.86 for the post-test.
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(0) e)) (2) (3)

FLUENCY 0idea 1-5 ideas 6-10 ideas 11 ideas and

(The number of ideas) more

ORIGINALITY 1

(Frequency of the ideas within

the group)

The con- | The constructed | The constructed | The constructed
structed idea is | idea is similar to | idea indicates dif- | idea is com-
same as exist- | existing ideas in | ference from the | pletely different

ORIGINALITY 2 ing ideas ' in | terms of design, ex.isting ideas 'from t'he existing
terms of design, | purpose of use | with regard to at | ideas in terms of
purpose of use | and comfort. least one dimen- | design, purpose
and comfort. sions among de- | of use and com-

sign, purpose of | fort.
use and comfort.

FEASIBILITY The con- The constructed The constructed The constructed
structed idea | idea can be put | idea can be put | idea can be to-
cannot be put | into practise | into practise | tally put into
into practise. partly. mostly. practise.

The con- | The constructed | The constructed | The constructed

FLEXIBILITY structed idea | idea  indicates | idea indicates dif- | idea  indicates

(Thinking out of the box) does not indi- | difference from | ference from the | difference from
cate any differ- | the existing ideas | existing ideas | the existing ideas
ence from the | withregard to with regard to with regard to at
existing ideas one category. two categories. least 3 categories.

FLEXIBILITY 2 The con- | The constructed | The constructed | The constructed

(The number of categories of | structed ideas | ideas indicate 2 | ideas indicate 3 | ideas indicate 4

constructed ideas) indicate  one | categories. categories. and more catego-
category. ries.

There is mno | There is some | There is moderate | There is efficient
elaboration, elaboration. elaboration with | elaboration in-

ELABORATION just idea. some details. cluding im-

portant  verbal
and/or  figural
details.

Figure 1. Sample rubric of the design task

Story task. For the story task students were given the following instruction: 'Rewrite the story called
'Rapunzel” which is attached by using SCAMPER letters. Use the blank papers to write your new story
(practical aspect). Fulfill the table based on your usage of SCAMPER letters (theoretical aspect). Don 't worry
about the time. Be creative as you can!’ The students were given empty A4 papers to write their stories.
A table was also given to explain which letters of SCAMPER were used as an explanation of the

theoretical aspect.

The students' stories were scored by two specialists in Gifted Education and Creativity field using
a 4-point rating scale developed by the authors. The judges appraised the task according to the
following criteria: (a) originality within group - the frequency of the ideas, (b) flexibility - thinking
out of the box, and (c) elaboration - the details of the story. Again, creative thinking aspects were
taken into consideration. Interrater reliability analysis showed a high agreement between the
judge’s ratings, yielding a 0.89 reliability coefficient for the theoretical part of the pre-test and 0.94
for the post-test; and 0.79 for the practical part of the pre-test, 0.65 for the post-test.
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Training

The participants both in the control and experimental groups worked together through a training
program with the intention to learn the use of SCAMPER. The training of SCAMPER letters spread
out into four weeks. Every week the training started with a presentation of the letter/s. Then it
continued by giving examples and running a discussion on why that example was suitable for this
letter. The given examples were chosen from advertisements, science and technology, art, engi-
neering, cartoons and nutrition. Later on, the most creative examples were selected. The partici-
pants were asked to explain how the creators of the examples might have achieved the creativity
thinking and which SCAMPER letter might have directed them to this product. For example; the
picture of a snowman made by balloons was showed to the participants as an example of 'S -Sub-
stitute' letter. This sort of tasks aimed to develop the theoretical aspect of SCAMPER. To develop
the practical aspect, another activity was introduced. This time the participants were asked to cre-
ate at least three novel ideas/products by using the ideas studied during the week. In every lesson
the main questions of the current letter were underlined and the participants were encouraged to
ask those questions properly. Every week the students were required to do their homework about

the current letter/s.

Although both groups took the basic SCAMPER training together (2 hours per week), only the
experimental group participants participated to the 'SCAMPER through Self-Regulation (5-SRL)'
training (1 and a half hours per week). The aim of the S-SRL was first to teach self-regulated learn-
ing and then to develop the expertise in SCAMPER and creativity. In the beginning of every lecture,
self-regulated learning step/s was/were introduced. As the next step, the SCAMPER letter/s of the
week was/were combined with self-regulated learning step/s of the week. The instructional pro-

gram consisted of the following steps, which lasted four weeks:

1. Before the experimental group's first lesson the participants were asked to choose various
creative SCAMPER examples taken from advertisements, science and technology, art, en-
gineering, cartoons and nutrition fields based on their knowledge about SCAMPER letters
that they had already been introduced.

2. During the lecture the instructors discussed their examples. SCAMPER letters usage was
checked. After the students recognized their mistakes, as self-regulated learning requires,
they were asked to determine and share their strong and weak parts (1st step of self-requlated
learning). Therefore, they were able increase their awareness about their creative thinking
potential and to learn the SCAMPER letters in more depth.

3. The participants were expected to bring some regular stuff/idea to the class like a white t-
shirt. Participants via using the current SCAMPER letters differentiated the regular idea.
The purpose of this activity was to give a chance to the participants to create novel ideas
while they set their daily and general goals (2nd step of self-requlated learning) about being cre-
ative and SCAMPER learning process.

4. In the next step the learning strategies were introduced and the students completed a table
about their most used strategies. After that the most effective (testing yourself and practice)
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two strategies (3rd and 4" step of self-regulated learning) according to Dunlosky, Rawson,
Marsh, Nathan and Willingham (2013) were presented. As homework, the students were
asked to study the current SCAMPER letters by using the strategies they had learned.

While students were making presentations about their social responsibility project pre-
pared by SCAMPER technique, they had been monitoring (5% step of self-requlated learning)
themselves especially for their learning strategies. In addition, they were asked to write
down their observations about issues such as their attention, focus ability, the use of
SCAMPER letters, creativity processes, physical and mental reactions. Afterwards students
discussed their observations. The instructors gave them feedback and guided them about

how to deal with distractions.

Following, students were asked to adapt their learning strategies (6th step of self-regulated learn-
ing) according to their experiences gained from the self-monitoring process. For instance;
if a student had a problem with testing strategy when s/he was studying SCAMPER letters,
s/he might decide to change the frequency of their study testing interval.

In the last step, the participants reviewed their learning processes (7th step of self-regulated learn-
ing) about SCAMPER, creative thinking and self-regulation. The goal of this evaluation was
to emphasize our learning process was in our control. The participants could control it by
identifying the failing and successful aspects of the whole process, realizing their strengths
and weaknesses, developing new strategies or adjusting existing ones to deal with those

challenges.

Results

Test of Normality and Pre-test Results of the Groups

Since the normality Kolmogorov-Smirnov test was KS es=.200, p>.05, paired samples t-test

was used to test the significance of differences between student's pre-test and post-test scores

on design (theoretical and practical) and story (theoretical and practical) tasks. After the nor-

mality test bivariate correlations were calculated among the tasks as they were assumed to

have some common roots for being areas of creativity. The analysis showed significant corre-

lations among the tasks except the theoretical part of the story task (Table 1.)

Table 1. Zero Order Correlations Between the Tasks

Tasks 1 2 3 4
Participants (n = 28)

1. Design-Practical - 448* .648* 334
2. Design-Theoretical - .386* 436*
3. Story-Practical - .610**

4. Story-Theoretical -

*p<.05, **p<.01

As seen in Table 2, there were no significant differences between pre-test mean scores of experi-

mental and control groups. This means that before the training sessions both experimental and

control groups had the same mean scores in all of the tasks and that they were distributed equally.

24
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Table 2. Pre-Test Differences in Design and Story Tasks

Experimental (n=14) Control (n=14)

t
Mean SD Mean SD P
Design-Theoretical 1.89 1.94 2.60 1.30 1.14 .264
Design-Practical 10.75 1.28 10.85 2.01 .168 .868
Story-Theoretical 3.10 1.82 2.32 1.64 -1.19 242
Story-Practical 5.64 1.08 5.32 1.17 -.755 457

Comparison of Creative Performance on the Design Task Within Group

As seen in Table 3 and 4, participants' post-test scores on the theoretical and practical part
of the design task differed significantly from the pre-test scores with a considerable increase (pre-
test mean= 1.89; post-test mean=4.25, p=.000 in theoretical part and pre-test mean= 10.75; post-test
mean=12.96, p=.006) in the experimental group. In contrast control group participants' scores were
not significantly different (pre-test mean= 2.60, post-test mean=2.07, p=.182 in theoretical part and
pre-test mean= 10.85; post-test mean= 10.00, p=.369 in practical part).

Table 3. Pre-Test And Post-Test Scores In the Theoretical Part of Design Task

Variables N Pre-test Post-test Paired Sample f-test
Mean SD  Mean SD Mean dif.  SD t dt  p
Control 14 2.60 130 207 1.19 535 142 141 13 182
Experimental 14 1.89 1.94 425 224 -2.35 1.86 -472 13 .000%**
***p<.001

Table 4. Pre-Test and Post-Test Scores in the Practical Part of Design Task

Variables N  Pre-test Post-test Paired Sample f-test
Mean SD Mean  SD Mean dif.  SD t df p
Control 14 10.85 2.01 10.00 319 857 3.44 931 13 369
Experimental 14 10.75 1.28 12.96 205 -221 253 -327 13 .006**
**p<.01

Comparison of Creative Performance on the Story Task

As seen in Table 5 and 6 the results were similar for the theoretical and practical story tasks. The
mean post-test scores of the participants who received the training were significantly higher than
their pre-test scores in both story tasks (pre-test mean=3.10, post-test mean=5.14, p=.000 in theoret-
ical part and pre-test mean= 5.64, post-test mean= 6.35, p=.017 in practical part). As it was expected
the mean post-test scores of control group were not higher than their pre-test scores since they
didn't receive the S-SRL training (pre-test mean= 2.32, post-test mean= 3.46, p=.084 in theoretical
part and pre-test mean= 5.32, post-test mean= 5.35, p=.873 in practical part).

Table 5. Pre-Test and Post-Test Scores in the Theoretical Part of Story Task

Variables N Pre-test Post-test Paired Sample #-test
Mean SD Mean SD Mean dif. SD t df p
Control 14 232 1.64 3.46 206 -1.14 228 -187 13 .084
Experimental 14 3.10 1.82 514 2.07 -2.03 164 -462 13 .000%***
***1<.001
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Tablo 6. Pre-Test and Post-Test Scores in the Practical Part of Story Task

Variables N Pre-test Post-test Paired Sample t-test
Mean SD Mean SD Mean dif.  SD t df p
Control 14 532 117  5.35 770 -.035 819  -163 13 873
Experimental 14 5.64 1.08 6.35 602 -714 974 274 13 017*
*p<.05

Comparison of Creative Performance on the Design and Story Tasks Across Groups

As seen in Table 7 there were significant differences between post-tests mean scores of experi-
mental and control groups. This means that after the training session’s experimental groups' mean

scores significantly increased in all tasks.

Tablo 7. Post-Test Differences in Design and Story Tasks

Experimental (n=14) Control (n=14) ¢ p
Mean SD Mean SD
Design-Theoretical 4.25 2.24 2.07 1.19 -3.211  .004**
Design-Practical 12.96 2.05 10.00 3.19 -2.923  .007**
Story-Theoretical 5.14 2.07 3.46 2.06 -2.150  .041*%
Story-Practical 6.36 0.60 5.36 0.77 -3.827  .001*
Discussion

Previous literature has suggested that creative people frequently are independent thinkers (Davis
& Rimm, 2004). Self-regulation is also a concept that needs independent and autonomous work.
Thus, self-regulation was introduced in the study as a related concept to creativity according the
independent thinking and autonomy. Therefore, the purpose of this study was to examine the ef-
fect of self-regulated learning on increasing SCAMPER tasks scores among gifted teacher candi-
dates. Since, creative thinking skills were assumed to be a very wide topic; SCAMPER technique

was used as a creative thinking tool.

Before interpreting the findings in detail, it should be noted that no training was provided about
designing and story writing during the instruction. Instead, the purpose of the training was to
increase the capacity to use SCAMPER letters and to make participants create novel ideas by using
SCAMPER letters in designing a chair and re-writing a well-known story through self-regulated

learning.

The findings that emerged from this study showed that self-regulated learning is an effective tech-
nique to increase creative thinking and SCAMPER using skills. While there were no significant
differences between the pre-tests’ mean scores of experimental and control groups, the experi-
mental groups” post-tests” scores were significantly higher than control groups' in all tasks. Ac-
cording to those results, the hypothesis of the study was corrected. The possible explanation for
these expected results might be related with autonomy which is both a part of creativity and self —
regulated learning. Autonomy is one of the personal traits influential on creativity and one of the
aims of self-regulated learning (Kozbelt, Beghetto, & Runco, 2010; Sierens, Vansteenkiste, Goos-
sens, Soenens, & Dochy, 2009).
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Another explanation of the current results is that both self-regulated learning and creativity poten-
tial can be enhanced by education. For example, Zimmerman (2002) discussed how a person could
be a self-regulated learner. In another study Zimmerman, Bonner and Kovach (1996) showed that
training of self-regulatory learning can develop several academic skills. In a very recent study Son-
tag and Stoeger (2015) found out that gifted students were benefiting from self-regulated programs
even in a regular classroom. Similarly, creativity is also believed to be taught in the regular class-
room (Nickerson, 2009). Felder (1988) proposed that creativity should be exercised through a suit-
able environment where students meet with effective exercises and the use of various techniques.
There are studies presenting evidence to claim that measurable indicators of creativity can be en-
hanced by proper curriculum (Bodrova & Leong, 2001; Craft, 2000; Diamond, Barnett, Thomas, &
Munro, 2007; Kessler, 2000). The studies especially emphasized to guide children to think alterna-
tive ways to solve problems to be able to develop creativity (DeHaan, 2005). There is also a meta-

analysis study concluding that creativity can be developed by training (Rose & Lin, 1984).

The findings also demonstrated that there was a significant increase of the experimental groups’
post-tests scores in all tasks; while there was no significant difference in control group’s post-test.
It is possible to assume that giving opportunity to participants to choose SCAMPER exercises ac-
cording to their interests, making fruitful discussions between the students and instructors about
the SCAMPER letters, examples and novel ideas; determining and sharing the strong and weak
parts and therefore noticing the creative potential (Schunk, 1996), setting daily and general goals
(Schunk, 1990), finding the effective strategies for themselves (Weinstein, Ridley, Dahl, & Weber,
1989), self-monitoring (Lan, 1996) and adapting the learning strategies according this monitoring
process and reviewing their learning process might have positively affected the experimental
groups’ post test scores. Hence, it was emphasized that the learning process was in the students’
control. The participants experienced that they could enhance their creative potential by using self-
regulated learning. In contrast, there was not any guidance about learning processes in the control
group. The participants in the control group were only presented the SCAMPER letters and exam-
ples by the instructor. Indeed, the control group experienced creativity using the SCAMPER letters
only via the examples presented by the instructor, instead of choosing the examples according to
their interests. One can interpret via the results of the control group that teaching SCAMPER as a
creative technique may not be that effective, especially if participants do not have enough and
effective practice with the technique. As a matter of fact, Barak and Mesika (2007) showed in their
studies that teaching creative thinking techniques was useful for creativity if only students were
allowed to develop their thinking methods and to explain their ideas. This finding is in alignment
with the assumptions of the current study that autonomy is important for creativity and creativity

training should guide people to create something new in their own ways (Kerr, 2009).

In the literature it is generally considered that divergent thinking exercises such as brainstorming
or specific techniques such as SCAMPER, analogical thinking etc. are useful ways to encourage
creative potential (Davis & Rimm, 2004). Although they help students understand creativity and
strengthen their creative abilities, they are not sufficient. As it was emphasized in this study, crea-
tivity thinking needed a deeper approach like self-regulated learning. It can be assumed that met-
acognitive processes should be imposed to create novel ideas. Therefore, more practical studies
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and empirical research are to be conducted and there should be studies to provide in-depth under-
standing about teaching creativity. In addition, because the creative thinking training is a main
part of gifted education (Davis & Rimm, 2004), the teachers of gifted students should specifically
be trained in this topic. Furthermore, creativity learning via self-regulated learning should be in-
cluded to the creativity curriculum of gifted education. Since SCAMPER is only one of the creativ-

ity techniques there should be more studies using other creativity techniques.

There are limitations to be mentioned here. In this study, the same tasks for the pre-tests and post-
tests were used. However, it may be assumed that this limitation might contribute mostly to the
paper and pencil tests findings, because prior experience is often important for those instruments.
When it comes to the tasks as in this study aiming to evaluate the creative potential of students,
the authors believe that the growth in the students’ creative ability prevents the effect of prior ex-
perience. Another limitation of the study was the representation issue. Participants of this study

were undergraduate students and this is a limitation to apply the finding to all age groups.

As a conclusion self-regulated learning is an effective tool for enhancing creativity. Thus it is sug-
gested by the authors that creativity training programs, gifted education curriculum and teacher
training programs should be carried out by self-regulated learning. Further studies can be con-
ducted with gifted students. Also alternative research can be carried out to examine effect of self-
regulated learning on other creativity techniques. Last but not the least, quantitative studies refer-
ring participants’ ideas about their progress and awareness on creativity and self-regulation can

be done as following research.
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