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ABSTRACT

Although creativity is often viewed as being associated with the notions of “genius” or exceptional ability, it
can be productive for educators to view creativity instead as an orientation or disposition toward science activity
that can be fostered broadly in the general school population. In this research, we aim to show the effect of
science activities on creativity improvement of male preschool children. For this purpose, 30 children randomly
were selected, and were indiscriminately assigned to experimental and control groups. Measurement was done
with the Torrance’s Test of Creative Thinking (TTCT, Figural form B) which has a high validity and reliability.
In the experimental group, ten simple science activities were done in 5 weeks by the brainstorming teaching
method. After the educational period, experimental and control groups were assessed again with the TTCT. The
T-test was used for the analysis of data. Our result showed a significant difference between experimental and
control groups and in the experimental group before and after the education at TTCT scores. In fact through the
use of science activities and brainstorming teaching method, teachers can increase their children capacity with
respect to the core dimensions of creativity; fluency, flexibility, originality and elaboration.

Keywords: Preschool Children; Science Activities; Creativity, Fluency; Flexibility; Originality; Elaboration.

INTRODUCTION
1)What is Creativity?

Theories and ideas about creativity stem from far back in history, unsurprising as Ryhammer
and Brolin (1999), point out, given that the development of new ideas and original products is a
particularly human characteristic. The notion of ‘inspiration’ or ‘getting an idea’ (ibid, page 260), is
found in the Greek, Judaic, Christian and Muslim traditions and is founded on the belief that a
higher power produces it. During the Romantic era in Europe, the source of inspiration and its
artistic expression was seen as being the human being. During this era, originality, insight, the
creative genius and the subjectivity of feeling were highly valued. From the end of the nineteenth
century, people began to investigate the question of what fostered creativity.

The first systematic study of creativity was undertaken by Galton (1869). His focus was
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‘genius’ and there followed a hundred or so studies on this theme, defined as achievement
acknowledged in the wider public arena. This line of investigation remained prevalent into the
1920s, when the focus in psychology shifted to the investigation of intelligence. Although Binet’s
work included some investigation of the creative side of intelligence, the major study of creativity
in psychology occurred in the 1950s.

Some powerful descriptions of creativity include the following:

Dictionaries define “creativity” with words like “originality, expressiveness and imagination.”
To take this creativity to practice requires the word “create,” which is defined as “causing to exist”
or “bringing into being.” (Selker, 2005). Creativity is a broad and important area (Heleven, 2003)
bringing new ideas and improvements to people's lives. While some still hold that teaching
creativity is dubious (Carles, 2003), Nickerson's work reports on teaching and measuring creativity
improvement over an extended period of time. He demonstrates that people continued using the
acquired creative process and even applied it in new domains (Sternberg, 1999).

Torrance (1969) saw creativity broadly as the process of sensing a problem, searching for
possible solutions, drawing hypotheses, testing and evaluating, and communicating the results to
others. He added that the process includes original ideas, a different point of view, breaking out of
the mould, recombining ideas or seeing new relationships among ideas. Creativity is commonly
associated with and displayed in the development of novel, original and unique ideas or products
(Gallagher and Gallagher, 1994).Torrance (1996) similarly suggests the expression of novel ideas is
an indicator of divergent thinking and creativity. Creativity includes discoveries of new knowledge
in science and medicine, invention of new technology, composing beautiful music, or analyzing a
situation (e.g., in law, philosophy, or history) in a new way (Standler, 1998). Creativity is an
imaginative activity fashioned so as to produce outcomes that are both original and of value
(Feasey, 2005: 2). After Guilford, Getzels and Jackson (1962); Taylor (1956); and Torrance (1962)
focused their work on evaluating and developing creativity in children. More recently, however,
teachers have preferred to use a variety of means to assess creativity, by monitoring pupils’ work,
behavior and what they say (Fryer, 1996).

In education in the United Kingdom, for example, Beetlestone (1998) focused on creativity in
the early years’ classroom, Woods (1995), Woods and Jeftrey (1996), explored teacher creativity,
and Craft (1996) looked at how to nourish the creative teacher. Beetlestone (1998) documents
practical strategies for fostering creativity within the early year’s curriculum, using examples from a
large variety of early year’s contexts. Woods and Jeffrey work through in-depth case studies to
document ways in which a small group of teachers operate creatively in the face of a wider context
which arguably suppresses the creativity of the teaching profession. Craft (1996) explores in depth
the perspectives of eighteen educators involved in a holistic postgraduate course specifically
designed to nurture their own creativity. Sternberg and Lubart (1995) have written about the fluency
of ideas.

The classical and contemporary views of creativity differ with respect to the nature of such
aspects of creativity as “insight” and with respect to the distribution of a capacity for creative
activity within the population. But there is little disagreement between these views of creativity on
the centrality of the generative processes of problem posing and problem solving in creative
activity.

2) Science in Preschool Classroom

It is known that the innovations and inventions in applied sciences both have important
contributions to the development of countries and lay the basis for scientific and technological
advancements (Harmander & Cil, 2008). This results in countries’ attaching more importance to
applied sciences and their teaching at schools. For this purpose, countries attempt to improve
science-teaching programs, enhance the qualifications of teachers, and equip the classrooms with
required tools and instruments (Ozmen, 2004). A good science education program focuses on
helping all students gain a solid foundation of core science knowledge and skills. What is essential
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for a good science education program is clear and specific learning goals for all students; textbooks
and tests that are carefully aligned to those goals; a coherent, well-designed K-12 curriculum;
teachers who have the resources and skills to teach effectively; and communities and families that
are committed to excellence. With these basics in place, our schools, our teachers, and our students
can all succeed. Science is all around you. Your backyard, your kitchen, and other areas around your
home provide natural "laboratories" for children. Children are curious; exploring with science can
be lots of fun while also teaching them a great deal about themselves and their world (AAAS,
2003). The children at the ages of 3—6 need science education so that they could learn about the
environment they live in, natural occurrences, and generate original ideas. Ozbey and Alisinanoglu
(2008) believe that for science education primary school period is too late. Science education is
necessary in the pre-school period for the children to improve their creativity and learn about
different perspectives. Moreover, science education in the pre-school period forms the basis for the
science education at primary school and that’s why it is necessary in the early years (Ozbey &
Alisinanoglu, 2008). The children who enjoy science activities in the pre-school period are expected
to develop a positive attitude towards science in their future lives (Camlibel Cakmak, 2006).

The initiative is built around four key ideas: (1) that science education is for every child, (2)
that science is everywhere in our everyday lives, (3) that parents and families can make a huge
difference in helping their children with science education, and (4) that science is a lot of fun.

These activities are intended to show your child that:

~Science plays a part in many everyday activities;

~Science is used in many places and environments;

~Learning science doesn't require expensive equipment and complicated experiments.

~Science responds to children’s need to learn about the world around them.

~Children’s everyday experience is the foundation for science (Conezio & French, 2002).

Several theoretical assumptions that are widely shared by early childhood professionals
underlie these goals:

* Young children are active, self-motivated learners who learn best from personal experience
rather than from decontextualized linguistic input (French, 1996; Nelson, 1996).

* Young children construct knowledge through participation with others in activities that foster
experimentation, problem solving, and social interaction (Chaille & Britain, 1997).

* Young children should be allowed to exercise choice in the learning environment
(Bredekamp & Copple, 1997).

* Children’s social skills develop best when they have opportunities to learn and practice them
in the context of meaningful activities (Katz & Mcclellan, 1997).

*The children who enjoy science activities in the pre-school period are expected to develop a
positive attitude towards science in their future lives (Camlibel Cakmak, 2006).

Children should be actively involved in exploring phenomena that interest them both in and
out of class. These investigations should be fun and exciting, opening the door to even more things
to explore. An important part of students’ exploration is telling others what they see, what they
think, and what it makes them wonder about. Children should have lots of time to talk about what
they observe and to compare their observations with those of others (AAAS, 1993). Preschool level
is the period when children make the most significant progress in the development of cognitive,
physical, linguistic, emotional, and social (Sahin, 2000). Ayvaci, Devecioglu and Yigit (2002),
carried out a study with the result that the teachers found themselves not effective enough in
conducting the science activities (quoted in Karaer & Kosterellioglu, 2005). A similar study was
carried out by Karaer and Kosterellioglu (2005), in provincial Amasya and Sinop to identify the
techniques used by preschool education teachers to teach the concepts of science and concluded that
the teachers found the science education they had received insufficient and they could not develop
themselves professionally due to a number of reasons, among which they listed were that there were
no seminars or in-service training activities or that they could not attend the activities. Thus, the
quality of education provided in this period is of great importance. Using child curiosity and
questions asked by children is the key to increase the quality of education (Bal, 1993; Sahin &
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Okgiin, 2000; Aktas Arnas, 2002; Ardag, 2003).
The purpose of this study is to investigate the effect of science activities on creativity
improvement of male preschool children.

3) Method Used in Instruction of Science Activities

In this work for introducing science activities to children, brainstorming teaching method was
used. Brainstorming is a group technique for generating new, useful ideas and promoting creative
thinking. Brainstorming is a process for developing creative solutions to problems. It works by
focusing on a problem, and then deliberately coming up with as many solutions as possible and by
pushing the ideas as far as possible. One of the reasons it is so effective is that the brainstorming not
only comes up with new ideas in a session, but also sparks off from associations with other people's
ideas by developing and refining them. It can be used to help 1) define what project or problem to
work on, 2) to diagnose problems, 3) to remediate a project by coming up with possible solutions
and to identify possible resistance to proposed solutions ( Alva, 2000).

The use of brainstorming instructions is essential to the production of a large number of good
ideas. Most brainstorming instructions are based on Osborn’s original instructional components
(1963, p.156), which are quoted directly below: (1) Criticism is ruled out. Adverse judgment of
ideas must be withheld until later. (2) “Free-wheeling” is welcomed. The wilder the idea, the better;
it is easier to tame down than to think up. (3) Quantity is wanted, the greater the number of ideas,
the more the likelihood of useful ideas. (4) Combination and improvement are sought. In addition to
contributing ideas of their own, participants should suggest how ideas of others can be turned into
better ideas; or how two or more ideas can be joined into still another idea (Rossiter & Ilien,1994).
Brainstorming is a FUN way to generate a lot of ideas quickly. Because it is simple and easy to use,
however, don't lose sight of the fact it can be a very powerful tool.

METHODOLOGY

This research is considered as an experimental design known as pre and post test design with
control group. We randomly selected a group of 6 years old boys from one of the preschool centers
of region 4 of Tehran and classified them into two fifteen-student groups, i.e. experimental and
control groups. For both groups, first, a pretest was performed with Torrance creativity test and their
results considered as basic creativity for both two groups. In the next stage, 10 science activities
were performed for 5 weeks in the experimental group. In each week, two activities were performed
in two separate days in the form of 3 classes including 5 persons in each class. During experiments,
educator by designing questions related to the activity leads to stimulate curiosity in the children.
That raises attention of kids to do the activity. Through brainstorming teaching method, children
expressed their ideas in freedom condition and participated in development of issues in touch with
the activity. One week after the last experiment, both groups were retested through TTCT. In our
study, science activity is considered as independent variable and creativity growth in children is
considered as dependent variable. The analysis of the data was carried out using the SPSS 11.5
software.

A) Study Group

30 six years old preschool boys were selected as a statistical universe from centers of region 4
of Tehran in 2008-2009 school years. These samples were chosen through simple random method.

B) Instrument

a) Torrance’s Test of Creative Thinking
Our instrument was the Torrance’s Test of Creative Thinking (TTCT). We used TTCT because
it can be used from preschool up to graduate students. However, it is easy and amusing for children.
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Also, it is a useful screening instrument in order to identify high as well as low creative potential
(Bermejo, 2005). Torrance (1966; 1974), described four components by which individual creativity
could be assessed:

fluency: the ability to produce a large number of ideas

flexibility: the ability to produce a large variety of ideas

elaboration: the ability to develop, embellish, or fill out an idea

originality: the ability to produce ideas that are unusual, statistically infrequent, not
banal or obvious.

Not only TTCT is the most widely used test to measure creativity, but also its use is supported
by more evidence of validity than any other creativity test (Khatena, 1989). The TTCT has been
translated into 35 languages (Millar, 2001).

The aim of the test was used to evaluate creativity among the children and adolescents. The
test consists of two subtests (verbal and figural), each of which has two forms (A and B). According
to the TTCT figural manual (Torrance, 1966; 1974), the mean reliability coefficients for the figural
tests are: fluency, 0.96, flexibility, 0.94, originality 0.86, and elaboration, 0.91.Students give
multiple answers to verbal and figural problems that are marked according to fluency, flexibility,
originality and elaboration. In this study the test of figural expression was used to evaluate the level
of imagination demonstrated by drawing pictures. In this study, we used the figural form B that
includes three subtests: (1) picture construction; (2) picture completion; and (3) circles.

In the first subtest, picture construction, the child was asked to make a picture from the pattern
given. It is a piece of colored sticky paper, in bean shape. The abilities that were assessed with this
first test are: (a) originality, and (b) elaboration.

The second subtest, picture completion, consisted of 10 lines, a starting point that the child
had to use to draw different pictures and to give the pictures a title. What are valued are the
elaboration; originality; flexibility and fluency.

The third and final subtest, circles, consisted of 30 circles. The aim was to make as many
pictures as possible using the 30 pairs. Fluency was assessed by the aptitude for making multiple
associations from a single encouragement, flexibility, from the aptitude for originality and
elaboration (Torrance, 1974).

b) Simple Science Activities

In this work, we used some scientific activities in chemistry which were attractive for doing
and were found in any kitchen.

The activities are: 1- acid or alkaline that child will observe solutions changing colors.2-
volcano that the child will simulate a chemical reaction. 3- Dirty water that the child will pollute
water and then attempt to clean it and will discuss environmental practices. 4- Dissolving particles
that the child will observe particles dissolving and will improve observation skills. 5- Bouncing egg
that the child will observe a transformation of an egg shell. 6- Carbonated rice that the child will
observe rice moving up and down and will enlarge vocabulary. 7- Crystals that the child will make
crystals and will observe a transformation. 8- Curds and whey that the child will make curds and
whey and will improve use of language. 9-float or sink that the child will discover whether objects
float or sink and 10 — making bubble that the child will make bubbles with longer insolubility time
(Matricardi, 2005).

FINDINGS

For studying hypothesis with regard to variable nature, T- test is used as one of the statistical
inferential methods for comparison of the pre and post test results. For facilitating analysis of data
and decreasing statistical error, Excel and SPSS softwares were used. Descriptive indices of this
research included average and standard deviation of the scores in pre and post test (Table 1).
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Table 1. Pre & post test descriptive data of Torrance s Test of Creative thinking in experimental and control

groups.

Test Group Fluency Flexibility Originality Elaboration

Mean Std. Mean Std. Mean Std. Mean Std.

Deviation Deviation Deviation Deviation

Pre-  Experimental 8.87 4.27 7.33 3.66 7.4 4.67 37.93 21.83
Test Control 11.47 3.44 9.13 245 7.47 5.01 37.73 14.54
Post-  Experimental 14.93 2.89 12.6 241 13.67 7.04 55.07 30.77
Test Control 11.86 3.78 9.87 2.67 8.07 4.013 34.13 16.18

Pre and post test dimensions of TTCT scores are calculated in experimental and control
groups individually. Then, subtraction between obtained scores in mentioned groups are worked out
separately. As shown in Table 2 and Figure 1, it was found from T-test, the difference between
experimental and control groups in dimensions of TTCT are significant.

Table 2. Mean standard deviation and result of independent T-Test for comparison difference scores in
pre& post tests between experiment and control groups

Dimension Group Mean Std. Deviation t frequency significance
Fluency Experimental 6.07 2.79 5.46 28 0.0001
Control 0.40 2.90
Flexibility = Experimental 5.27 2.84 4.58 28 0.0001
Control 0.73 2.26
Originality Experimental 6.27 5.32 3.66 28 0.0001
Control 0.60 2.78
Elaboration Experimental 17.13 16.51 4.16 28 0. 001
Control 3.6 10
- 18
- 16,
U
- 14 =
bt
- 12 ¢
- 10 S
| =
-8 W experimental
U
6 T control
-4 3
- 2 E
0]

Elaboration  Originality  Flexibility Fluency

dimension of creativity

Figure 1. Pre & post test comparison TTCT test results between experimental and control group
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The findings suggested significant statistical differences for the dimensions of fluency (t (28)
= 5.46; p = 0.000), flexibility (t (28) = 4.85; p = 0.000) originality (t (28) = 3.66; p = 0.001) and
elaboration (t (28) =4.16; p = 0.000) evaluated in subtest 3 of TTCT.

DISCUSSION

In this study, the effect of science activities on creativity improvement of male preschool
children by brainstorming teaching method was investigated. The results had good agreement with
Anderson and Yates, (1999) findings. They reported the creative and education effect on fostering
creativity respect to traditional education in six years old children. According our findings, the
brainstorming teaching method to increasing creativity in children can be used by doing some
selected science activities. Brainstorming method is one of the teaching methods leading to increase
creative thinking. This method provides suitable environment for free expression of ideas without
any hesitation and criticism. These conditions intend to psychic security for learner. These situations
cause to express new ideas with more details by learners. Therefore brainstorming teaching method
affect creativity by elaboration item in Torrance’s Test. On the other hand, at this state learners
express their ideas without limit. With increasing number of learner’s ideas, fluency as a one of
creative thinking factors would be developed. Expression of more ideas will intend to produce
suitable and more various ideas by doing science activities. Therefore, the TTCT scores of
originality and flexibility in compression between control and experimental groups will be
significant. This finding is in compliance with the findings obtained by Nelson and Lalemi (1991),
Golovin (1993), Russell and Meikamp (1994), Bear (1996), Silver (1997), Russ (1998), Dolores
(2006) and Te Ture (2006).

Our results are confirmed by Seligman (1960) study, so that the education must be started
from childhood. According to present research findings and Harlen, (1997), for fostering creativity
in children, simple practical science activities can be used, so that they should perform these
activities as a group work. Harlen (1997) purposed materials can be given to children so they
discover information about them by employing, experience and inference. It is the best way for
helping children to understand their environment. According to present investigation, involving
children in practical activities of science education is going to enhance Creativity.

Therefore it advised that simple science activities be included in preschool curriculum and
using of brainstorming teaching method for doing science activities intends to provide a good
opportunity for fostering creativity.

SUGGESTIONS

According to the findings obtained from this study, it can be argued that brainstorming
teaching method has more positive effects on fostering creativity preschool children, so this
teaching method should be used more in teaching and learning processes by doing simple science
activities.

The proficiency of the teachers about science lesson should be developed. For this reason, the
teachers’ need of science education should be determined and in service training program should be
organized to satisfy the needs. Therefore they should be helped to acquire the skills to develop
teaching and learning materials.

Usually most of the children feel like doing practical experiments of science, therefore,
science education especially practical activities are suggested for early childhood education
program.

This research has been done with six years old preschool boys; therefore, there seems need to
accomplish research with six years old preschool girls.
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