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ABSTRACT

This research aimed to determine that improving students ability in
creative thinking through the PBL model is higher than traditional
learning. This research is a quasi experimental research. Sampling
method is using random sampling method that is from tenth grade at
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INTRODUCTION

Students' creative thinking is a component that must be mastered (Lince, 2016).
Some theorists and teachers believe that only creative mathematicians can successfully
contribute to the growth of the mathematics lesson (King J.P., 1992). Creative students
are able to modify and produce something original, meaningful, useful and impactful
(KemendikbudristekNo.09, 2022). If the ability to be creative is important for students'
future success, teachers must explicitly foster and teach creativity in schools (Robinson,
2018). Unfortunately, teachers at the primary and secondary levels do not yet recognize
the importance of creative thinking and problem solving in mathematics (Bahar &
Maker, 2011). As a result, students become lazy about studying mathematics. Based on
experience, students become lazy when given assignments or mathematics problems
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(Ramadhani et al., 2022). Whereas Kurikulum Merdeka Belajar is mandatory in schools.
Therefore, students' creative thinking abilities are very important in 21st century
learning.

Teachers today are faced with the challenge of providing quality programs to a
diverse range of students (Maker et al., 2006). The function and role of teachers in
mathematics learning, especially regarding how to convey lesson material, has not
changed (Budji, 2015). Traditional mathematics teaching methods have been found to be
inadequate and riddled with many shortcomings that do not allow students to actively
construct their own mathematical knowledge (Dubinsky, 2002). (Kwon et al., 2006)
concluded that traditional mathematics education is intended to focus primarily on
convergent thinking where a student memorizes existing mathematical rules and
theorems and then applies them to problems to find one exclusive solution rather than
applying rules and theorems in new ways and different. For this reason, it is time to
switch from traditional (usual/conventional) learning models to more effective learning
models.

The low students ability of mathematical creative thinking is due to the use of
traditional learning. Concrete learning models can be implemented to improve
students' high-level thinking abilities in solving mathematical problems (Surya &
Syahputra, 2017). Moffit in (Rusman, 2011) said that problem-based learning is an
approach to learning that uses real world problems as a context for students to learn
about critical thinking and problem solving skills as well as to acquire knowledge and
concepts that are the essence of the subject matter. Problem-based learning helps
students develop their thinking and problem-solving skills, learn authentic adult roles,
and become independent learners (Arends, 2012).

The question "What is creative?" Has motivated researchers to search for
definitions and manifestations of creativity (Guilford, J. P., 1950). Meanwhile, Sternberg
and Lubart (2000) define general creativity as the process of producing original,
unusual work that is useful and adaptive. Mathematical creativity has usually been
viewed as problem solving by choosing original and insightful methods regardless of
the usefulness of the product (Sriraman, 2009). In this study, we follow the features
developed by Munandar. (Munandar, 2014) says that the features of creative thinking
abilities are: (1) fluent thinking skills (fluency), (2) flexible thinking skills (flexibility), (3)
original thinking skills (novelty), and detailed thinking skills (elaboration).

Problem-based learning is a learning approach where students work on authentic
problems with a view to build their own knowledge, developing inquiry and higher
level thinking skills, and developing independence and self-confidence (Arends, 2012).
The problem-based learning demonstrate can be deciphered as a arrangement of
learning exercises, with an accentuation on the method of understanding issues
confronted experimentally (Sanjaya, 2011). There are five stages of PBL: (1) student
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orientation at issue; (2) organize the students to learn; (3) guiding the investigation of
individual and group; (4) develop and present the work and (5) analyze and evaluate
the problem-solving process (Trianto, 2010). Focal points of problem-based learning: 1)
Classes are student-centered rather than being teacher-centered. 2) This learning
demonstrate creates self-control instudents. It instructs making plans tentatively,
confronting substances and communicating feelings. 3) This demonstrate empowers
understudies to see occasions multidimensionally and with a more profound point of
view. 4) It creates students problem-solving aptitudes. 5) It empowers understudies to
memorize modern materials and concepts when tackling issues. 6) It creates friendliness
levels and communication abilities of understudies by empowering them to think
about andwork in a group. 7) It creates students tall level thinking/critical considering
and logical considering aptitudes. 8) It joins together hypothesis and hone. It permits
understudies both to blend their ancient information with unused information and to
create their judging aptitudes ina particular teach environment. 9) It propels learning
for  both instructors andstudents.  10) Understudies procure the aptitudes of  time
administration centering, information collection, report planning and assessment
(Akinoglu & Tandogan, 2007). Therefore, the PBL model is considered to be able to
improve students' thinking abilities, especially thinking creatively and critically in
solving mathematical problems.

RESEARCH METHOD

This research was a quasi experimental research. Sampling method is using
random sampling method that is from tenth grade at State Senior High School 7 of
Medan selected two classes as sample which subjected to random treatment of one as
control class that is X2 and the other as experimental class that is X5 which consists of 64
students. Eksperimental class is utilizing the PBL model and control class is utilizing the
traditional learning.

Table 1.
Research Design
Class Pretest Treatment Posttest
Experiment Sii X Sty
Control Si» Sfr

The instrument of the research using essay test which consists of a test of
mathematical creative thinking ability has 4 questions. Both of test given previously and
after doing that, this thing is done to get impove in the creative thinking ability. Data
analysis is begun by determine normalized gain of students ability in mathematical
creative thinking for experiments and control class. To do that is using Meltzer Formula
(Hake, 1999).
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<g> = ( <Sf>-<Si>)/(100 - <Si>)

where <g> is average normalized gain which is mean the average students ability
in mathematical creative thinking. <Sf> and <Si> are the final (posttest) and initial
(pretest). Criteria is defined as: (a) (<g>) > 0.7 is “High-g”; (b) 0.7 = (<g>) = 0.3 is
"Medium-g"; (c) (<g>) < 0.3 is "Low-g". Next step are normality and homogeneity test
on normalized gain that normalization of each by using Kolmogorov - Smirnov test (K-
SZ) and Levene test. For testing hypothesis is done different test on gain normalized
data either creative thinking ability. All of counting are utilizing the software IBM SPSS
23.0 and Microsoft Excel 2019. Hypothesis testing using independent sample t-test
through gain score of students ability in mathematical creative thinking (Syahputra,
2016) (Latan, 2014).

Hypothesis testing using independent sample t-test through gain score of students
ability in mathematical creative thinking. The Null Hypothesis is improving students
ability in mathematical creative thinking through the PBL model is same as traditional
learning and the Alternative Hypothesis is improving students ability in mathematical
creative thinking through the PBL model is higher than traditional learning by
significance (o) = 0.05. if significance score < a,then Null Hypothesis is rejected
(Syahputra, 2016) (Latan, 2014).

RESULTS AND DISCUSSION

After utilizing the IBM SPSS 23.0 and Microsoft Excel 2019, the data obtained in
this study is derived from the pre-test and post-test on the subject in system of linear
equations with two variables. The recapitulation and significance score of test results,
normality, homogeneity, and gaining scores of students ability in mathematical creative
thinking is presented in Table 2 as follows:

Table 2.
Recapitulation of Test Result and Significance Score of Students
Ability in Mathematical creative thinking

Class Average Average Average Criteria Normality Homogenity Significance
Pretest  Posttest <g> <g> <g> <g> Score <g>
Experiment  53.32 67.19 0.34 Medium 0,107
Control 48.24 60.16 0.26 low 0,200 0,087 0,038

According Table 2. From the results of the Two Sample Kolmogorov-Smirnov test,
it is known that the significance value for the experimental class is 0.107 > 0.05 and for
the control class is 0.200 > 0.05. As a result, Ho is accepted, so that <g> for students
ability in mathematical creative thinking in both classes is distributed normally. From
the results of the Levene Test, it is known that the significance value for the
experimental and control classes is 0.087 > 0.05. As a result, Ho is accepted. Thus, <g> of
students ability in matematical creative thinking of the experimental class and control
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class has a homogeneous variance. The significance score is 0.038. it shows that
significance score < o.It means that Null Hypothesis is rejected. So, Alternative
Hypothesis is accepted means improving students ability in mathematical creative
thinking through the PBL model is higher than traditional learning.

In addition, the results of this research show that the students ability in
mathematical creative thinking taught by Problem Based Learning (PBL) are higher
than students taught by traditional learning. This can be proven by research results, the
average the students ability in mathematical creative thinking, namely 0.34> 0.26. This
is presented on Figure 1.
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Picture 1.
Average the Students Ability in Mathematical Creative Thinking

This is consistent with research results (Ajai et al., 2013) in whose research showed
that students taught using problem-based learning achieved significantly higher results
than those taught using regular learning. (Padmavathy, 2013) revealed that problem-
based learning has an effect in teaching mathematics and increases students'
understanding, ability to use concepts in real life. In line with (Lubis et al., 2018), their
research also shows that the PBL model is better than traditional learning. Thus, the
learning process becomes more effective and interesting while students will be able to
expand their knowledge, develop key skills and competencies to remain competitive in
the market as well as meet industry demands for well-trained, creative and productive
employees (Dimitrios et al., 2013).

CONCLUSION

Based on the results and discussion it was concluded that improving the students
ability in mathematical problem solving through the PBL model is higher than
traditional learning. In addition, this study proves that PBL model can improve
students ability in mathematical creative thinking.
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