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The purpose of this study is to review the development and
application of creative problem solving learning model especially
in the last 1 decades. Research method used in this study was
literature review. We collected more than 20 references related to
the history, development, and application of the CPS model. Data
collection technique used was through literature study. The results
of this study obtained some types of CPS models such as CPS
version Treffinger, CPS version Osborn, and CPS published by
Creative Education Foundation. The CPS model proposed by the
Creative Education Foundation is the latest and best model because
it was developed to improve the previous CPS model. Each CPS
Model has different steps with some similar goals. CPS is applied
at several levels of education for learning Natural Sciences and
Mathematics. CPS has a significant influence on the achievement
of cognitive competence and problem solving skills

PENGEMBANGAN DAN PENERAPAN CREATIVE PROBLEM
SOLVING PADA PEMBELAJARAN MATEMATIKA DAN ILMU
PENGETAHUAN ALAM: SEBUAH REVIEW LITERATUR
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Tujuan dari penelitian ini adalah untuk meninjau pengembangan
dan penerapan model pembelajaran pemecahan masalah kreatif
terutama dalam 1 dekade terakhir. Metode penelitian ini adalah
kajian pustaka, mengumpulkan lebih dari 20 jurnal terkait sejarah,
perkembangan, dan penerapan model CPS. Teknik pengumpulan
data adalah melalui studi literatur. Hasil penelitian ini: diperoleh
beberapa jenis model CPS seperti Treffinger versi CPS, versi CPS
Osborn, dan CPS yang diterbitkan oleh Creative Education
Foundation. Model CPS yang dikemukakan oleh Creative
Education Foundation merupakan model yang tebaru dan terbaik
karena dikembangkan untuk memperbaiki model CPS sebelumnya.
Setiap Model CPS memiliki langkah yang berbeda dengan
beberapa tujuan serupa. CPS diterapkan di beberapa tingkat
pendidikan untuk pembelajaran IPA dan Matematika. CPS
memiliki pengaruh yang signifikan terhadap pencapaian
kompetensi kognitif dan keterampilan pemecahan masalah.
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1. INTRODUCTION

1.1 Overview CPS

Teachers as facilitators in learning are expected to create an atmosphere of learning
that can encourage students to be critical and creative in solving problems [1]. Teacher
must be able to develop learning so that students will learn optimally [2]. Teacher must
understand various learning models that can develop students’ creativity [3]. Creative
Problem Solving Model is a learning model that can increase students’ creativity [4].
Creativity and critical thinking are 2 components that have an important role in creative
problem solving [5]. Creativity can arise from the interaction between reasoning ability
and the core that produces something real, meaningful, and novelty [6]. Creativity depend
on three factors: 1) personal structure of an individual is confronted with a creativity
condition, 2) the structure of the given creative situation, 3) some meomentary
circumstances that mat be favourable [7]. Everyone can achieve different creative and
productive levels [8]. Through creativity, people can find new solutions to face problems
[6]. Based on some of the explanations above, it can be concluded that CPS is a learning
model that can help increase student creativity.

Before we discuss more deeply about CPS, we must know about the correlation
between CPS and problem-solving. The problem means differences in expectations and
reality [8]. We must change the concept of a problem that is usually synonymous with
negative connotation into an interesting challenge to be tackled [9]. Creativity and problem
solving are interrelated and interconnected, creativity activity appears simply to be a
special class of problem solving characterized by novelty, unconventionality, persistence,
and difficulty in problem formulation [8]. CPS derived from three words: creative means
a lot of new and unique ideas to create solutions, problem means a condition that provides
challenges and interrelated opportunities, solution means designing ways to answer or find
solutions to a problem [10]. CPS is a methodology framework designed to help solve
problems by using creativity in achieving goals and improving thinking skills [8]. CPS is
a proven method for solving imaginative and innovative problems [11]. So that, CPS can
be defined as the ability to plan a unique way or idea to solve a problem.

CPS can be applied in various conditions and all ages [12]. CPS can be applied easily
in learning process [13]. Everyone has a different level of creativity, style, and way of
applying the CPS learning model [14]. The main principles of CPS are: 1) divergent and
convergent thinking must be balanced, 2) asking the problem as a question, 3) Defer or
suspend judgment [8]. CPS starts with two assumptions: everyone has creative potential
and creative skills can be learned and improved [14]. CPS needs to be supported by a
learning environment that can empower students to learn actively [15]. CPS can stimulate
people to think creatively, because everyone has the potential to be creative.

1.2 History of CPS Developing

Alex Osborn was the first expert to care about CPS learning in 1953. He was very
concerned in promoting creativity to find new solutions that were useful in developing
opportunities to fix any problem [14]. In the middle of 1950s until 1970s, Osborn and his
friends tried to disseminate the concept of this model (CPS) to applicants (graduate and
undergraduate level) [8]. The CPS model continued to be revised and refined in the 1970s
and 1980s, based on advice from pioneer Osborn and CPS developers and researchers in
“the first generation”. Osborn applied CPS when teaching and in his work as advertising
work. After Osborn’s death, research on CPS was followed by juniors who joined the
Buffalo Project (Parners, Noller, Treffinger, etc) [4].

Indonesian Journal of Science and Mathematics Education (IJSI\/IE)|107



Indonesian Journal of Science and Mathematics Education

Widya, et al | Development and Application....

In another journal, Treffinger explained the steps to develop CPS: 1) started at 1942
—1967: the first model CPS, 2) 1963 — 1988: the creative student project, 3) 1981 — 1986:
increased balancing of diverging and converging, 4) 1987 -1992: CPS developed an
clustered, 5) 1992 -1994: introduced approach for CPS, and 6) 1994 — present: integration
of CPS [4]. CPS has changed in its development, including: 1) the process of solving
problems naturally, 2) changes in the prescriptive to descriptive approach, 3) becoming
more flexible and responsive to the task [14]. So, in this article, we will discuss the
development and application of CPS at several levels of education and their impact on
educational development. After 1980, the CPS Framework was created and developed
through research, development, and field experience in many subjects, for example:
mathematics, computers, and engineering [16]. Currently, there is an organization that
specializes in research on CPS. This organization is the Creative Education Foundation.
This organization houses CPS experts who always share best practices and develop in
creative studies.

This research was conducted to describe the history, development, and application
of CPS in learning. CPS is a learning model that can upgrade students’ critical thinking
skills and creative problem solving skills [17]. CPS has been applied at various levels of
education and various fields of science. This article contains CPS history, CPS
development, and CPS applications. This article collects some of the results of research on
CPS, the effects of CPS in learning mathematics and science.

2. METHOD

This article aims to describe history, development, and application of CPS in several
countries and education levels. Data collection techniques used in this study is study
literature/literature review. This literature review is a collection of history, development,
and application of CPS taken from several sources (proceedings, journals, and books). The
flow of this literature review can be seen in the Figure 1

25 papers related to

Collecting references cpS

ehistory
Creating a matrix to eterminilogy

identify several things edevelopment

eapplocation

Changing the synthesis results in

the matrix into several paragraphs

Figure 1. Flow of This Literature Review

This review literature takes 2 weeks for collecting the sources (25 journals related to the
focus to be read, making matrices identify some things, and write in the form of scientific
work) [18].
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3. RESULTS AND DISCUSSION

This article aims to explain some of the studies using the CPS model, try to compare
them, and see the effectiveness of the application in several studies. Data collection
techniques used in this study is study literature. In this article, writers tried to get some
theories about CPS in many literatures.

3.1 Types of CPS Models
Osborn-Parnes Problem-Solving Model
The syntacs of this Osborn-Parnes problem-solving model written by Isaksen and
Mitchel Kowalik are:
a. Mess Finding is an attempt to identify conditions that give rise to challenges;
b. Data Search is an attempt to identify all important facts that are known to be related to
the situation
c. Finding Problems is an attempt to identify all possible problems and then to formulate
the most basic problems
d. Idea findings are attempts to identify as many solutions as possible for problems that
have been formulated.
e. Solution Finding uses a list of selected criteria to choose the best solution for action.
f. Acceptance Finding: make every effort to get acceptance for a solution [10].
Osborn suggests using this model in group learning, because the most effective
problems are solved in teams, where brainstorming allows more ideas to be generated.

Situation and/or Objective (the Mess)

v

Data
Finding
Divergent

Thinking +

Problem
Finding
de

Idea
Finding
Solution
Finding

Convergent
+ Thinking
Acceplance
Finding

Plan of Action
Follow Through

Figure 2. Syntacs Of Osborn-Parnes Problem-Solving Model (Note: Created by Treffinger and Isaksen)
To find data and solutions, it is recommended to process ideas about all known facts.

In finding problems, we are advised to use convergent thinking to assess and choose the
most basic problems. At the acceptance stage, it is recommended to use different thinking
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skills by making a list of responses that appear. At the acceptance stage it is recommended
to use convergent thinking [10].

Osborn continued to learn about this model and apply it when teaching. In 1965, Osborn and
his friends tried to apply CPS in all aspects of their lives. And then, he developed the new release
of CPS version 2.0. After being extensively tested with a two-year experiment, Osborn wrote it in
two books: The Creative Behavior Handbook and the Creative Behavior Workbook. In 1978, Ruth
Noller revised the last chart about CPS, he revised 6 steps into 5 steps of CPS [8]. In the middle of
1979, Osborn released new version of CPS: CPS Version: 2.2

OSBORN-PARNES
FIVE-STAGE CPS MODEL (v2.2)
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Figure 3. Osborn—Parnes-5-Stage CPS Model (Version 2.2) (Note: Created by Treffinger and Isaksen)

CPS Model by Treffinger dan Isaksen
Treffinger and Isaksen started to study about CPS in 1983.
a. Version 2.3: Treffinger changed about horizintal to vertical layout [19], [20]
b. Parner popularized CPS and integrated by concept such imagery amd visualization

[19], [20])

c. Version 3.0: pointed about dynamic balance between creative and critical thinking [19],
[20]

d. Version 4.0 : pointed about flexibility and more natural of process aplications ([19],
[20]

e. Version5.0and 5.1: in version 5.0, Iskasen started to frame and document new direction
for a descriptive, view, and applications of CPS. In version 5.1 Treffinger added a new
improvement of metacomponent (planning, monitoring, managing, modifying)
behavior during CPS [8], [19]

f. Version 6.0 and 6.1: version 6.0 has different language with all previous versions: the
understanding the challenge and generating idea. Version 6.1 pointed CPS as a system
and applicable frame work for process to help design and develop new and useful output
[8], [19]

Version 6.1™ is the last version of Treffinger and team. In his article, Treffinger
and Isaksen have written version 6.1: CPS is proven effective and has an impact on the
ability and habits of thinking, the CPS process tends to be easy to learn and easy to use by
individuals and groups of various ages, integrated in many organizational activities,
dealing with daily problems [8]
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Figure 4. The Creative Problem Solving Framework Version 6.1™ (Note: Created by Donald J. Treffinger,
Scott G.Isaksen, and K.Brian Dorval)

Based on the figure above, we can be seen that CPS version 6.1™ has 4 stages that
can be seen in the Table 1.

Table 1. Information of Each Stage of CPS Version 6.1™
Stages Information
Understanding the Challenge Investigating, clarifying, formulating, or focusing a goal, challenge to
make our direction clear. Constructing opportunities helps you focus,
exploring data helps you identify key elements, and framing problem
helps you to express your problem

Generating Ideas An open, search ideas (varied, flexible, unusual, and novelty).
Generating idea help you to break away from limited assumptions
Preparing for The Action Exploring ways to make promising options into good solution and

preparing successful application. Developing solution helps you to use
practical tools, building acceptance help to implement creative ideas

Planning Approach To make sure your ways into direction you want to go. Apprising task
help you to get best from persons, resources, and methods. Designing
process helps you choose and use the components, stages, or tools that
match for you reach your goals.

CPS Model by Creative Education Foundation

This CPS pointed in divergent thinking and convergent thinking. Different thoughts:
produce lots of ideas and choices, and convergent thoughts: evaluate ideas and choices,
and make decisions stage of this model are four stage with six explicit steps:
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Figure 5. Stages of CPS Model by Creative Education Foundation (Note: Created by Creative Education
Foundation)

Information about stage and step of CPS can be seen in Table 2.

Table 2. Stages and Steps of CPS by Creative Education Foundation

Stage Step Purpose
Clarify Explore the vision Identify goals, expectations, or challenges
Collect the data Explain and produce data to enable a clear
understanding of challenges
Formulate Challenges Sharpen awareness of challenges and create
challenging questions that invite solutions
Ideate Explore ideas Generate ideas that answer the challenge questions
Develop Formulate a solution To move from ideas to solutions, evaluate,
strengthen, and select solutions for best “fit”
Implement Formulate a Plan Explore the acceptance and identification of

resources and actions that will support the
_ implementation of the chosen solution
Sources: Creative Education Foundation Book 2015 [11]

3.2 Implementation of CPS in Mathematical and Science Learning

CPS Application for Shahid Chamran University Students

This research was conducted by Alireza Hajiyakhchali (Assistant Prof. of Shahid
Chamran University). The focus of his research is the effect of CPS on academic student
welfare. The type of CPS that was applied in his research was CPS version 6.0. The
variables of this research are: 1) the effect of CPS in schools, 2) perceptions of academic
achievement, 3) self-reports of disruptive behavior. This research is an experimental
research. The results of this study are: 1) there is a significant difference in the academic
level between the control class and the experimental class, 2) Improve in the academic
field is felt more in students in the experimental group than students in the control group.
The results of this study indicate that the application of CPS learning strategies
significantly increases academic achievement [21].

CPS Application in Mathematical Adaptive Reasoning of Students

This research was conducted by Muin, Hanifah and Diwidian from the Hidayatullah
State Islamic University Syarif. The purpose of this study was to analyze the influence of
the creative problem solving learning model (CPS) on mathematical adaptive reasoning.
The type of CPS used was adapted from Mitchell and Kowalik. The method used in this
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study was quasi-experimental with the experimental group and the control group. In the
experimental group the treatment was given in the form of learning using the Creative
Problem-Solving learning model, while the control group was treated using conventional
learning. The results of this study are: 1) students’ mathematical adaptive reasoning skills
taught by the CPS model are higher than students’ adaptive reasoning skills from those
taught by conventional models, 2) the most interesting aspects of adaptive reasoning
through CPS are intuitively inductive, 3 ) CPS can provide the development of overall
mathematical adaptive reasoning skills [22].

CPS Application for Statistics Teaching

This research was conducted by Ridong Hu, Su Xiaohui, and Chich - Jen Shieh from
Huagiao University, China. The type of this research is a quasi-experimental. The results
revealed that 1) learning outcomes with CPS showed a much higher cognitive component
than general teaching, 2) CPS showed a higher affective component than general teaching,
3) CPS showed a much higher component of behavioral tendencies than general teaching.
According to the results, it shows that students provide positive responses to CPS learning.
The combination of CPS in teaching statistics provides a positive complementary effect
[23]

Research on the Impact of Metacognitive Instructions on CPS

This research was conducted by A. Hargrove from University of Kentucky and John
L. Nietfeld from North Carolina State University. This study aims to look at the impact of
teaching creativity in the form of associative thinking strategies within the metacognitive
framework. The results of this study are: 1) After completing the course, the experimental
group has a higher score than the others, 2) The inventory score of metacognitive
awareness increases for the treatment group that affects students’ ability to solve student
problem[24]

Research on Development of CPS-Integrated Learning Materials

The purpose of this study is to produce learning tools that are integrated with the
CPS model that has valid, practical and effective criteria. CPS model applied in the
teaching materials is the CPS adopted by Mitchel and Kowalik. The results of this study
are: 1) Learning tools developed are in very valid category with equal to 86.38, 2) Learning
tools developed are in very practical category with 92.93 with very practical category, 3)
learning tools developed very effectively proven with average student score of 86.11 [16].
In addition, Widya also tried to develop science teaching materials in 2019. In this study
it was found that the developed science teaching materials have a valid, practical category,
and are able to improve student learning outcomes [25]. Based on this research, CPS can
be integrated directly into the learning device. CPS can improve student learning outcome.

Septiana Wijayanti from Widya Dharma University, Klaten tried to develop learning
materials based on CPS. This study aims to develop Mathematics learning tools based on
the CPS model. The research products obtained were in the form of Learning
Implementation Plans, Modules, and Student Worksheets. The results obtained in the form
of: learning tools that are developed are included in both categories (asking experts),
teachers and students who use these learning devices show good responses, and effective
learning tools used in learning [26]

CPS has been developed since 70 years ago. Research on CPS is also continuing.
The CPS was revised several times with revisions based on research and needs analysis.
At the beginning of CPS, CPS was only applied in the learning process, but after the
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revision and CPS can be used in various aspects of life. This is in line with those submitted
by Treffingger and Isaksen that CPS can be applied in various aspects of life. The basic
difference between older versions of CPS with contemporary CPS are: 1) Older version
assumed that problem are something difficult and wrong, while new version assumed that
problems are challenge and opportunities, assuming the problem is a challenge will
increase the spirit in solving the problem, 2) old version depends on skillful only, while in
new version people can use their knowledge and skill to solve the problems. This is
consistent with that described by treffinger that the older version depends only on skill
[19].

Based on some versions of CPS described in this paper, the number of stages in each
version is different, but there are several stages that have similar goal. The following
describes the similarities of some versions of the CPS model.

Table 3. Matrix Similarity of Purpose some Version of The Model CPS

Aim the stage Osborn Treffinger Creative Education
Foundation
To understand condition  Fact Finding: identify ~ Constructing Explore vision
situation opportunity
To identify the goals Data Finding Exploring data Gather data
To formulate the Problem finding Framing problem Formulate the Challenges
problem
To generate idea Idea finding Generating idea Explore ideas
To choose the solution Solution finding Developing solution  Formulate the solution
and building
acceptance
To implement Acceptance finding Design process Formulate a plan

Based on Table 3 above, we can see that CPS version has different stages but has the same
purpose. the general purpose of each stage of CPS are to understand condition, to
identifying the goals, to formulate the problem, to generate idea and to implement.

CPS has been revised several times. CPS revision is based on weaknesses of the
previous type. The latest CPS was introduced by the Creative Education Foundation which
has 4 steps: clarify, ideate, develop, and implement[11]. Basically, these four steps aim to:
understand conditions, indicate objectives, formulate problems, gather ideas, choose
solutions, and implement. This type of CPS tries to combine divergent thinking and
convergent thinking. A lot of research on CPS has been carried out mainly in the study of
Science and mathematics. Most research is done on senior high Scholl and university, but
CPS can also be applied in the elementary school, business and consulting organization
[11].

4. CONCLUSION

CPS is a learning model that is able to train and increase student creativity. CPS has
been developed since 1953, and since then, the CPS has undergone several
changes/developments. The purpose of each CPS step is to: understand conditions,
understand objectives, formulate ideas, formulate solutions, implement, and evaluate. CPS
has been applied in learning at several levels of education. CPS is considered effective in
helping students achieve their learning goals. Then, CPS can also be used as a basis for
developing valid, practical and effective learning tools.
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