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Abstract
This study was performed with the participatior26fteacher candidates from the science educatioargieent
of a university in Turkey. During the study, thadber candidates were asked two questions, ondiichwas
open-ended, while the other was multiple choicee Validity of these questions developed for thiglgtwas
evaluated by two expert researchers. The aim sfghidy was to determine how science teacher catedid
defined scientific creativity, and how they assdstemselves in terms of scientific creativity. Tdtady results
indicated that the science teacher candidates denmesl themselves to be somewhat inadequate in tefms
scientific creativity, and that they were unablduly understand or interpret this concept.
K ey concepts. scientific creativity, teacher candidate, sciendecation

Introduction

In an age of innovation, it is important to createl be a part of the world’s own rhythm. Innovatdgnions
require creativity, as well as a different persijwecbf events. Creativity involves both scientiflinking and
daily experiences (Farooq, 2008). The pioneershidf age of innovation tend to be individuals whm ca
scientifically develop creative opinions, and impknt these opinions in daily life. Problem-solvirigrming
hypotheses, designing experiments, and technicalvation all require a certain form of scientificeativity
(Lin, Hu, Adey, and Shen, 2003). In this contexdiestific creativity in education occupies a pautarly
important place.

Scientific creativity can be defined as the proaafsdeveloping new and suitable ideas and/or prizdiintough
the use of connotative and analogical thinking el &s insight, and based on preexisting knowleslga given
field (Kanl, 2014). In their studies, Demir (2014hd Demir andSahin (2014a, 2014b) emphasized that
possessing knowledge on a particular field is irtgodrfor scientific creativity. Hu and Adey (200&milarly
noted that field knowledge is an important requieainfor scientific creativity, and developed a &gtific
creativity model” for field-specific creativity. T& model consists of the following dimensions: fiog,
flexibility, originality, imagination, thinking, dentific knowledge, scientific problem, scientifiact, and
technical product.

Fluency, which is one of the characteristic dimensiof the scientific creativity model, refers ke thumber of
original ideas a person can produce (Hu and Ade§2® while flexibility refers to the number of egbries or
category changes in which the person’s respongeslassified (Yarbrough, 2011), and originalityersfto the
ability to create unusual or unique ideas (¥klp 2007). Originality, which is an important conmsmt of
creativity, is the product of both imagination andependent thinking (Aslan, 2001). Based on thiksmitions,
fluency can also be defined as representing tHeatmn of ideas that are scientifically correchile flexibility
can be defined as fluent thoughts formed in difie@reas and approaches, and originality can bieetefis
fluent ideas that enter into a certain percentagie within a relevant group (Demir, 2014).

Teachers play an undeniably important role in teeetbpment and education of societies. The betsacgety
raises its teachers, the more these teachersevidble to transfer their knowledge and skills wirtlstudents. It
is especially important for science teachers toktlareatively by examining events from a scienfffarspective.
For this reason, we believe that it is particulartyportant to determine the scientific creativitf teacher
candidates.

The aim of this study was to determine how scigeeeher candidates defined scientific creativity]d dow
they assessed themselves in terms of scientifativity.

M ethods

This study was performed with 20 science teachedidates enrolled in the science education depattalea
university in Turkey. In this study, the sciencadieer candidates were asked two questions, ondichwvas
open-ended, while the other was multiple choicealifative data obtained with the open-ended questi/hat
does the concept of scientific creativity mean?tevelassified according to predefined codes anthése and
the data were interpreted based on the numbemeftihe codes were repeated. The science teacitidates
were also asked the self-evaluation question, “Mewld you rate yourself in terms of scientific dieiy?” to
which they provided one of five possible answens; teacher candidates were required to selectiween they
considered the most valid. The validity of the diges developed for this study was evaluated by éwpert
researchers.

Results

Data obtained in this study were organized andepttesl in tables. Table 1 shows the frequency ohéseand
codes in the qualitative data obtained from thehea candidates, while Table 2 indicates the safeation
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results of the teachers based on their responghe toultiple choice question with five possibleaers.
Table 1. Themes and codes regarding the definitions of scientific creativity provided by the teacher
candidates

Scientific Creativity Themes Codes N
Originality Originality 0
Difference/innovation 8
Scientific Knowledge Science/Scientific thinking 01
Scientific knowledge 0
Knowledge 3
Flexibility In-depth examination 0
Establishing relations with other ideas 0
Fluency Producing numerous ideas 0
Establishing relations with other ideas 0
Producing ideas 3
Product Making inventions 1
Designing 1
Developing methods 1
Performing experiments 1
Imagination Imagination 1

As shown in Table 1, the science teacher candidested various different terms when describing thecept of
scientific creativity. Looking at the frequency dhese terms, it is possible to see that the terms
“science/scientific thinking” and “difference/innation,” were commonly used; while the terms “oraity,”
“scientific knowledge,” “in-depth analysis,” “esti@hing relations with other ideas,” and “producingmerous

" “making inventions,” “designing,” “deloping

ideas” were not used. On the other hand, the t&knwwledge,

methods,” “performing experiments,” and “imaginatiavere used sparingly.
Table 2. Self-evaluation of teacher candidates with respect to scientific creativity.
Fairly Adequate Partially Inadequate Fairly No Answer
Adequate Adequate Inadequate
0 7 7 4 0 2

As shown in Table 2, when asked to self-evaluatgr thcientific creativity, the science teacher ddates
generally described themselves as having a mediwel-bf scientific creativity.

Resultsand Conclusion

Based on the definitions provided in the literafigeientific creativity can be described athimking skill that
enables individuals to produce numerous originaasl in different areas by utilizing an interdisaiglry and
innovative perspective in science, technology, artd (esthetics) in order to resolve a particularoplem
(Demir, 2014). An evaluation of the science teaa@didates’ responses with respect to the flueftexipility,
originality, scientific knowledge, imagination, aqoduct dimensions of scientific creativity indied that
teacher candidates generally mentioned themesniglad scientific knowledge and originality, whilaaking
little mention of the themes of fluency, produatdamagination, with no mention of flexibility. Threveals that
the science teacher candidates tended to perd¢eveohcept of scientific creativity in a superficiay, and that
they were not very familiar with this concept.

Another result of this study was the observatioat tthe science teacher candidates generally caomside
themselves as having a medium-level of scientifeativity. This was possibly because they did raisider
themselves to be adequate in terms of scientiatarity, or because they might not have fully gex$ the
definition of this concept.

The study results indicated that the science teamedidates considered themselves to be somendiddduate
in terms of scientific creativity, and that they raeunable to fully understand or interpret this capt.
Educational applications and practices focusing cogative thinking have an important influence om th
scientific creativity and scientific skills of stedts (Kurtuly, 2012). We believe that this study is important in
that it allows science teacher candidates — thehtsa of the future — to gain an awareness abeirtdlwn level
of scientific creativity, thereby providing themttvia basis from which they can further improve rtipeitential
scientific creativity. In this context, we belietreat it is necessary to conduct further studiedrajno assess and
improve the scientific creativity of science teackandidates. A study involving laboratory applicas and
open-ended creativity activities, Demir (2014) aled that such activities contributed to the depsient of
scientific skills and scientific creativity amonggcher candidates.
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