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ABSTRACT

This study aimed to enhance creative problem solving skill by using the Creative
Problem Solving (CPS) learning model which was developed based on creative problem
solving approach and five essential features of inquiry. The key strategy of the CPS learning
model is using real life problem situations to provide students opportunities to practice
creative problem solving skill through 5 learning steps: engaging, problem exploring, solutions
creating, plan executing, and concepts examining. The science content used for examining
the CPS learning model was “matter and properties of matter’ that consists of 3 learning
units: Matter, Solution, and Acid-Base Solution.

The process to assess the effectiveness of the learning model used the
experimental design of the Pretest-Posttest Control-Group Design. Seventh grade-students in
the experimental group learned by the CPS learning model. At the same time, students at the
same grade level in the control group learned by conventional learning model. The learning
models and students’ prior knowledge levels were served as the independent variables. The
creative problem solving skill was classified in to 4 aspects in: fluency, flexibility, originality,
and reasoning. The results indicated that in all aspects, the students’ mean scores of creative
problem solving between students in experimental group and control group were significantly

different at the .05 level. Also, the progression of students’ creative problem solving skills was
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found highly progressed at the later instructional periods. When comparing the creative
problem solving scores between groups of students with different levels of prior knowledge,
the differences of their creative problem solving scores were founded at .05 level. The
findings of this study confirmed that the CPS learning model is effective in enhancing the

students’ creative problem solving skill.

Keywords: Creative Problem Solving (CPS) Learning Model, Five essential features of

inquiry, Creative Problem Solving Skill

INTRODUCTION

Many factors could contribute to student’s thinking, and learning achievement. Schwab
(1966) argued that the deepened understandings in knowledge of learners will occur when it
is students' own idea. NSES (2000) indicated that students’ deepen conception understanding
in science could promote by emphasizing questions, evidence, and explanations within a
learning context. Several studies (Hammett .2005 ;Vicki Dobbs. 2008;) report that students’
deepen understanding of science concepts was promoted by using inquiry consisting of 1)
learners are engaged by scientifically oriented questions, (2) learners give priority to evidence,
(3) learners formulate explanations from evidence to address scientifically oriented questions,
(4) learners evaluate their explanations in light of alternative explanations, and (5) learners
communicate and justify their proposed explanations, in learning science.

Problem solving is a thinking skill that involves thinking processes, logical and
sequential because it reflects the result of application of knowledge, and procedures to a
problem situation (Ashmore, Frazer, & Casey. 1979). In other words, a good problem solver
requires deepen concepts understanding and skills to apply knowledge solving the problems.
Greenwald (1982) stated that the suitable manner to solve problems in everyday life should
come up with the process of right and left brain work together. A successful problem solver
should learn to use both their creative and critical thinking abilities in harmony. The creative
problem solving approach is one of several attempts to support creative and problem solving
thinking work together. Creative and critical thinking are two complementary, mutually
important ways of creative problem solving process (Treffinger . 2005). Therefore, the creative
problem solving approach should be adopted as an instructional strategy to assist students in

their thinking development, especially creative and problem solving thinking. Many researches



showed that creative problem solving approach is the suitable approach for adaptation into
science instructional strategies to enhance thinking skills especially problem solving skill
and creative thinking skill (Wo00d.2006 ; Cheng,& et.al .2007).

As aforementioned, the researcher attempts to improve the science teaching and
learning for enhancing the students’ learning achievement and thinking. In this study, new
science learning model using creative problem solving approach and the five essential
features of the classroom inquiry was developed for enhancing the students’ creative problem
solving skill. This model is called, for convenience, the CPS learning model. It was designed
to support the national science standards of Thailand for seventh grade students. The
contents of this study are focused on matter and properties of matter. The CPS learning
model emphasized on practicing students to think, analyse data, and apply knowledge and
learning skills into their real life. In other words, this invention concerning practices students
creative thinking skills and problem solving skill emphasizing creative problem solving skill as

well as developed deep understand in scientific concept.

METHODOLOGY

Research Purposes

This research is a part of research on a development the Creative Problem Solving
(CPS) learning model on matter and properties of matter for seventh grade students. The
purposes of this research were:

1. To develop the CPS learning model for seventh grade Thai students concerning
matter and properties of matter

2. To study the effects of the CPS learning model on students’ creative problem
solving skill.

Research Design

The research design of this study was pretest-posttest control-group design, which the
experimental group learned with the CPS learning model and the control group did not
receive the treatment while they studied in the classroom.

Participants

This study consisted of 2 phases: (1) developing phase and (2) confirmatory phase



Developing Phase: two science teachers and two classrooms of seventh grade
students participated in the step of developing the CPS learning model. Moreover, a
classroom of seventh grade students participated in a pilot study.

Confirmatory Phase: two classrooms of seventh grade students participated in the
implementing the CPS learning model.

Variables

1. Independent Variables were (1) science learning models that categorized into two
models: the CPS learning model and the conventional learning model and (2) students’ prior
knowledge levels that categorized in to 3 levels: high, medium, and low level.

2. Dependent Variables consisted of creative problem solving skill that considering in
4 aspects: fluency, flexibility, originality, and reasoning.

Research Instruments

1. There are 15 lesson plans based on the CPS learning model were developed by
the researcher. The content consisted of 3 units: Matter, Solution, and Acid-Base.

2. Creative Problem Solving Test was adapted from A Scientific Creativity Structure
Model (SCSM) (Hu & Adey. 2002). This test consisted of the 5 items in written open-ended
format which allow the students express their own ideas in writing the answer. The difficulty
(p) and item discrimination (r) of items were between 0.20-0.80 and the internal consistency
reliability of the test was 0.69.

3. Creative Problem Solving Self Assessment Form was developed by the researcher.
This instrument consisted of 30 items of three-response Likert Scale and the internal
consistency reliability of the test was 0.76.

4. Achievement Test was developed by the researcher. This instrument consisted of
two sections: 25 multiple-choice questions, each of which has four alternatives and one
correct answer and 5 opened questions. The difficulty (p) and item discrimination (r) of items
were between 0.20-0.80 and the internal consistency reliability of multiple choices and open-
ended question was 0.79 and 0.94, respectively.

Procedures

The process of this study consists of 2 phases as a following:

Developing Phase: the purpose of this phase is studying the basic data and

developing the CPS learning model, learning units, research tools, and instructional materials.



The basic data was gathered not only from the literature review but also the science teachers’
interview. The science teachers who were teaching in topic of matter and properties of matter
were interviewed in the point of problems and needs for science instruction in term of 1) the
content of science 2) the instruction/pedagogy 3) the instructional materials 4) the timing and
5) other comments and suggestions. The CPS learning model and other research instruments
were developed and conducted a field trial with two classrooms of the seventh grade students
to improve all instruments to be more suitable. All of research instruments were examined
the efficiency by experts’ panel. A pilot study was conducted with the seventh grade usual
classroom for testing the feasibility of all instruments. The information was useful in improving
the learning model.

Confirmatory Phase: this stage aims to collecting evidences regards to how
the CPS learning model and instruction affects student learning outcome. The data from this
phase will be used to confirm the effectiveness of the CPS learning model. In this phase the
15 lesson plans based CPS learning model were implemented with the seventh grade
students in the experimental group while control group was taught by the conventional
learning model. In the data collection, students in both groups took a pretest and posttest of
creative problem solving test. The researcher asked the students in the experimental group to
do the achievement test before implementation. The students’ achievement scores were used
to classify the group of prior knowledge levels. Moreover, the students in the experimental
group were asked to do the creative problem solving self assessment form 5 times: 1 time
before implementing, 3 times during implementing by took the test in every two weeks, and 1
time after implementing.

In the analysis, the mean, standard deviation and the Analysis of Covariance
(ANCOVA) were selected to analyze the difference between the experimental group and
control group. The Moreover, the non-parametric tests were analyzed the data among each

level of prior knowledge.

RESULTS
According to the developing phase revealed the effective CPS learning model that
comprised of 5 steps: Engaging, Problem Exploring, Solutions Creating, Plan Executing, and

Inspecting and Concepts Examining (Figure 1), which including Evaluating in every step.



3. Solutions
Creating

Figure 1: The CPS learning Model

Step |: Engaging: this is a phase for engaging students meanwhile exploring
and revising the basic concept of the students.

Step Il: Problem Exploring: this step point out making the students aware in
the problem and endeavoring to grasp the problem including identify the scope of the
problem.

Step Ill: Solutions Creating: the activities served in this phase emphasize
practicing the students’ creative problem solving skill by developing the alternative solutions.
The students have to ask themselves and search more knowledge from other resources for
creating ideas and developing the solutions to solve the problem.

Step IV: Plan Executing: the students have to brainstorming in a small group
in order to design the way to solve the problem and do the activities followed the plan until
reaching to the answer of the problem. Finally, they should develop the concept or
explanation that they have discovered from the activities.

Step V: Concepts Examining: the activities supports to inspect their concepts
and adjust the concept harmonizing with the scientific knowledge including making the
students getting deeper understand.

Regarding the confirmatory phase, the results showed that the CPS learning model

had a potential to enhance the students’ creative problem solving skill. The mean scores of



each aspect of creative problem solving were used to test the significance of the difference of

gained scores, the results of which are shown in Table 1.

Table 1: Comparison of the posttest scores of students’ creative problem solving skill between

the experimental group and control group

Test Aspects N df X S.D. F p Eta Square
Creative Overall
problem - Experimental group 46 1 | 37.74 | 8.83 62.12* | .000 0.406
solving test | - Control group 48 23.73 | 8.93
Fluency
- Experimental group 46 1 10.70 | 217 | 41.04* | .000 0.311
- Control group 48 7.81 2.36
Flexibility
- Experimental group 46 1 9.57 | 2.04 | 18.39* | .000 0.618
- Control group 48 8.08 | 2.20
Originality
- Experimental group 46 1 7.93 | 3.96 | 23.00* | .000 0.352
- Control group 48 412 | 3.47
Reasoning
- Experimental group 46 1 9.54 225 | 127.71* | .000 0.584
- Control group 48 3.71 2.70
*p<0.05

The results showed that the mean scores of students’ creative problem solving in
every aspect were significantly different at the .05 level. Moreover, the effect size (Eta
Square) was in the medium level. Considering the mean scores in each aspect of creative
problem solving skill of the students who had learned with the CPS learning model were
significantly higher than that of the students who had learned with the conventional learning
model. These results indicated that the CPS learning model had intensely effect on all aspect
of creative problem solving skill.

Additionally, the creative problem solving self assessment form was evaluated 5

times in the experimental group for finding the students’ progressive in creative problem



solving skill. The mean scores of the students’ creative problem solving self assessment were

presented as mean (Y) and standard deviation (S.D.) in Table 2.

Table 2: The descriptive statistics for the creative problem solving self assessment form

Timing Period N X S.D.

Before implementing 46 63.17 3.60
During implementing

- The first time (D1) 46 63.59 4.69

- The second time(D2) 46 64.22 4.27

- The third time(D3) 46 65.48 3.85

After implementing 46 70.57 3.98

Regarding the mean scores and standard deviation of the creative problem

solving self assessment found that the mean scores of before implementing, the first during

implementing(D1), the second during implementing(D2), the third during implementing(D3),
and after implementing(A) were 63.17, 63.59, 64.22, 65.48 and 70.57 respectively. The Figure

2 showed the different mean scores in each times of evaluation of creative problem solving

self assessment form.
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Figure 2: The mean scores plot of the creative problem solving self assessment form in each

time of measurement



The mean score plot of creative problem solving self assessment showed that in the
beginning of measurement the students’ mean scores was slightly increasing while in the later
of measurement the students’ mean scores was considerably increasing.

The scores of the students’ creative problem solving skill in each level of prior
knowledge of the students who learned with the CPS learning model were presented as

mean ( X ), standard deviation (S.D.), and tested by non-parametric Kruskal Wallis in Table 3.

Table 3: The descriptive statistics of creative problem solving scores of the students who

have different prior knowledge level in the experimental group

Prior knowledge levels N X S.D. X’ p
Overall 46 39.20 4.69 12.922* .002
High 10 44.00 4.24
Medium 20 38.55 4.32
Low 16 37.00 3.27
*p<.05

The result indicated that the students mean scores in the group of high prior
knowledge level, medium prior knowledge level, and low prior knowledge level were 44.00,
38.55 and 37.00 respectively. Moreover, it showed that the mean scores among the groups of
prior knowledge levels were significantly different at the 0.05 level

The non-parametric Mann-Whitney test was used to determine the significant

difference of the mean scores between each group. The data analysis was shown in Table 4.

Table 4: The comparison of the students’ creative problem solving scores of each group of

the prior knowledge levels

Pairs z U p
High - Medium -2.800 36.500* .005
High -Low -3.459 14.500* .001
Medium - Low -1.054 127.000 292

*p< .05
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According to the result, it showed that there were 2 pairs of significant
differences at the .05 level: (1) high prior knowledge level and medium prior knowledge level,

and (2) high prior knowledge level and low prior knowledge level.

CONCLUSIONS AND DISCUSSIONS

Considering creative problem solving skill, the mean scores in overall and all
aspects of creative problem solving skill of the students who had learned with the CPS
learning model were significantly higher than the students who had learned with the
conventional learning model. Particularly this research, the activities based the CPS learning
model provide the students opportunity working with their co-operative friends. Moreover, due
to the activities based on the CPS learning model proceeding belong with the safe
environment and friendly atmosphere that allows the students a freedom to think and share
by deferring judgment as freedom of expression during the divergent or idea generation
stages of CPS process. The students have become comfortable with expressing unusual
responses. It is imperative that students can express themselves without fear of ridicule.
Consequently, all students who had learned with the CPS learning model have significantly
increased scores of creative problem solving skill. As a result, the CPS learning model can
completely enhance the creative problem solving skill. This result agreed with the previous
study indicating that the creative problem solving approach is the powerful approach for
adaptation into science instructional strategies to enhance thinking skills especially creative
problem solving skill (Sanfilippo.1992:Abstact, Kim.2007:Abstract, and Cheng,& et.al .2007:
569-591).

Furthermore, the result of analysis the creative problem solving self assessment
form showed that in the beginning of measurement the students’ mean scores was slightly
increasing while in the later of measurement the students’ mean scores was noticeably
increasing. That may be because in the earliest period of implementing the CPS learning
model that be regarded as the new learning model which the students do not familiar with the
CPS learning model. The students remain familiar with the conventional learning model as
results they still have shyness and also lack of courage to do the scientific activities. This
statement was supported by Nittaya Kongpan (2003: online), she claimed that in the first

phase of using any learning processes, the students may have less experience, so they need
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more time to become familiar with the learning procedure, or to do more practice. However,
this result indicated that the students had a progression in creative problem solving skill
although assessing with themselves. This finding can assure that the CPS learning model is
an effective learning model.

Focusing on creativity, many previous studies indicating that creativity is the result of
many types of mental processes working together. One must have enough knowledge of a
field if hopes to produce something novel or originality (Mednick.1962:220-232,
Weisberg.1999: 226-250). Particularly, the person who has broad knowledge may have more
potential in creative problem solving (Tang.1986). This indicated that the creative problem
solving skill can improve in every person with the different potential based on their cognitive
knowledge background (lsaksen, Dorval, & Treffinger.2000). Considering the result of this
study, the students in the group of high prior knowledge level have a significantly higher score
than the students in the group of medium prior knowledge and low prior knowledge. Whereas,
the group of medium prior knowledge level and low prior knowledge level was not significantly
difference in creative problem solving skill. This results support the aforementioned and the
study of Hyung (2008) indicated that the creativity skill has a relationship with the person’s
intelligence quotient.

Additionally, the findings revealed that the CPS learning model was effective and
could be used in the classroom that mixing with different prior knowledge levels. These
outcomes will be used as basic knowledge for educators and science teachers to guide their
thinking in developing teaching strategies or adapting to a conventional learning model.
Moreover, the CPS learning model will be an alternative teaching methodology for science
teachers to help students gain deepened knowledge, develop creative problem solving skill,
that will prepare them with readiness to confront the social change and get higher quality of

life in community as a whole.

RECOMMENDATIONS
1. Recommendations for teachers
1.1 The CPS learning model can be used for other science contents or topics
and other levels such as physics, biology, astronomy, other chemistry, etc. This model can

improve the students’ learning outcomes such as learning achievement, creative problem
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solving skill, scientific creativity skill, and scientific attitudes. In addition, this learning model
focus on implementing the learning process belongs with the friendly atmosphere that makes
the students happy and enjoys learning. However, the teachers should consider contents,
situations and learning objectives to be suitable to those topics or subjects.

1.2 Science teachers should study the CPS learning model documents first
such as the lesson plans and the instructional materials in order to make instruction more
effective. Moreover, the teacher should prepare learning instruments and instructional
materials supported the learning activities including make understanding in the activity and
content before go to the classroom. Also, the teacher has to flexible timing fit with the activity
in each step of CPS learning model.

2. Recommendations for further studies

2.1 Further studies should be also aimed to investigate learning achievement,
scientific creativity and creative problem solving skill of students in group which includes the
same level of prior knowledge level.

2.2 Further studies should integrate other subjects such as mathematics,
physics, biology, social, etc into the problem situation in the activity. Because of the students
should see the connection among the areas and integrate them to solve the problem. Due to
the problem in the real life is more complex, so the good problem solver should integrate

knowledge from many subjects to find the best solution of the problem.
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