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Abstract. This study aims to determine the effect of Problem Based Learning model
on mathematical creative thinking ability of Bengkalis Health Vocational School
students. This type of research is quasi-experimental research with a research design
of Nonequivalent Control Group Design. The population of this study were all grade
X students of SMK Kesehatan in the 2023/2024 school year. The samples of this study
were students of class X Pharmacy A as the control class and class X Pharmacy B as
the experimental class, with a total of 19 students each in the control class and 20
students in the experimental class. Data collection instruments used Pretest and
Posttest sheets, which were analyzed descriptively and inferentially. Based on the
Mann-Whitney U test for data that is not normally distributed, the Asymp.Sig (2-
tailed) value = 0.001 (0.001 < 0.05) is obtained which indicates that Hy is rejected and
H, is accepted, so there is a significant difference between the average mathematical
creative thinking ability of experimental and control class students. Judging from the
posttest score, it is known that the creative thinking ability of students using the
Problem-Based Learning model is higher than the conventional model, with an
average increase in creative thinking ability of 38.1 in the experimental class and
33.89 in the control class. Thus, it can be concluded that there is an effect of the
Problem-Based Learning model on students' creative thinking skills.
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1. INTRODUCTION

Education has an important role in developing students' critical and creative thinking
skills [1], [2]. The existence of quality education can shape the character and competencies
needed to face challenges in the modern world [3], [4]. Education makes students more
capable of exploring new ideas and thinking analytically in solving problems [5]-[7]. It also
encourages collaboration and communication between students, which is essential for
creating a conducive learning environment. With the right approach, education can inspire
students to continue learning and developing [8]-[10]. Therefore, one of the keys to a
school's success in achieving educational goals is to implement innovative and student
needs-based teaching methods.

School is an important place for students' character development and academic
ability [10]-[13]. Conducive learning in schools helps students feel comfortable and
motivated to learn optimally [12], [14], [15]. Schools also provide an environment that
supports collaboration, where students can learn together and exchange ideas [16], [17].
With the guidance of teachers, students learn to solve problems and think critically in facing
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various challenges [18]-[20]. In addition, schools play a role in shaping attitudes of
discipline and responsibility through learning activities and applied rules [21]-[23].
Therefore, one of the determining factors for success in the teaching and learning process is
creating a classroom atmosphere that supports active student engagement.

The classroom is the primary environment for students to acquire knowledge and
develop various skills [24]-[27]. Effective classrooms encourage collaboration between
students, allowing them to share ideas and learn interactively [28], [29]. In a supportive
classroom, students are more motivated to explore new ideas and think critically [30].
Teachers play an important role in creating a supportive atmosphere, with teaching methods
that are engaging and relevant to student development [31], [32]. Thus, the classroom is not
only a place to learn, but also a place to grow socially and emotionally [33]-[35]. One of the
keys to success in achieving this goal is active and participatory learning.

Learning is an important process in shaping students' thinking and skills [36], [37].
It serves as a foundation for students to understand concepts and apply them in everyday
life. Through effective learning, students are invited to actively engage and participate in the
learning process, thus improving their understanding and creativity [38], [39]. The right
approach to learning can create an environment that supports the exploration of ideas and
collaboration between students [40]. With appropriate methods, students not only gain
knowledge, but also the ability to solve problems independently [35]. Thus, one of the
effective approaches in learning is Problem-based Learning which encourages students to
think critically and creatively.

Problem Based Learning is a learning method that focuses on developing students'
ability to solve problems through active and structured learning experiences [41], [42].
Problem Based Learning engages students to think critically and creatively in dealing with
real problems that are relevant to everyday life [43], [44]. Learning with this method allows
students to collaborate, discuss and exchange ideas in groups, thus improving
communication and cooperation skills [45], [46]. In addition, this method encourages
students to be independent in seeking information and developing innovative solutions.
Through this approach, students become more involved in the learning process and are
motivated to explore deeper knowledge. Problem-Based Learning not only improves
concept understanding but also equips students with important skills that can be applied
outside the classroom [47].

Findings in the field show that students who are accustomed to conventional learning
methods often have difficulty adapting to problem-based learning models. This obstacle
results in low participation and lack of development of student creativity in the learning
process. Based on these problems, the author is interested in examining further and
conducting research with the title “The Effect of Problem-Based Learning Model on
Mathematical Creative Thinking Ability of Health Vocational High School Students”.
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2. RESEARCH METHOD

This research employs a quasi-experimental design utilizing a nonequivalent control
group framework. The study focuses on the population of class X students at SMK
Kesehatan during the 2023/2024 academic year. The sample comprises two classes: class X
Pharmacy A, designated as the control group with 19 students, and class X Pharmacy B,
serving as the experimental group with 20 students.

The research investigates two primary variables: the independent variable and the
dependent variable. The independent variables are represented by the Problem Based
Learning model implemented in the experimental class, while the Conventional model is
applied in the control class. The dependent variable under examination is the mathematical
creative thinking ability of students at SMK Kesehatan Bengkalis.

Data collection was conducted using Pretest and Posttest assessments in the form of
descriptive questions. The researchers utilized test techniques to gather information
regarding students' mathematical creative thinking skills. For data analysis, two techniques
were employed: descriptive analysis and inferential analysis, which included a normality test
followed by the Mann-Whitney U test (U-Test) to evaluate the results.

3. RESULTS AND DISCUSSION
3.1 Results

The research was conducted in class XA Pharmacy and XB Pharmacy of SMK
Kesehatan. Class XA Pharmacy as a control class that uses conventional learning while XB
Pharmacy as an experimental class by giving treatment using the Problem Based Learning
model. Before the two classes were given different treatments between the control class and
the experimental class, the initial score (Pretest) was taken. Data from the Pretest knowledge
score was used to see whether there was a difference in students' mathematical creative
thinking ability between the control class and the experimental class.

Descriptive Analysis

From the results of the Pretest and Posttest that have been carried out in both classes,
it can be analyzed descriptively as follows:

Descriptive Statistics
N Minimum | Maximum Sum Mean Std. Deviation
Pretest Eksperimen 20 19 44 639 31,95 8,376
Posttest Eksperimen 20 25 94 1401 70,05 19,163
Pretest Kontrol 19 19 38 558 2937 6,693
Posttest Kontrol 19 25 94 1202 63,26 18,095
Valid N (listwise) 19

Figure 1. Data on Pretest and Posttest Results of Experimental Classes and Control
Classes

Above, it is known that the number of experimental class students is 20 students and
the control class is 19 students. on the Pretest of the experimental class there is a minimum
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value of 19 and a maximum value of 44. On the Posttest of the experimental class there was
a minimum value of 25 and a maximum value of 94. While in the Pretest of the control class
there is a minimum value of 19 and a maximum value of 38. In the Posttest of the control
class there is a minimum value of 25 and a maximum value of 94. The average of the
experimental Pretest was 31.95, and the experimental Posttest was 70.05. Meanwhile, the
average of the control Pretest is 29.37, and the control Posttest is 63.26. The standard
deviation value of the experimental Pretest is 8.376 and the experimental Posttest is 19.163.
While the standard deviation value of the control Pretest is 6.693 and the control Posttest is
18.095. Descriptive statistics can be understood that the value of the Posttest results of the
experimental class is higher than the control class. Therefore, it is concluded that the value
of the creative thinking ability of the experimental class is better than the control class
descriptively.

Inferential Analysis

Pretest and Posttest scores of students were analyzed statistically using the data
normality test, because the data was not normally distributed, a non-parametric test was
carried out, namely the Man Whitney U test.

Pretest Data Normality Test

Pretest results that have been carried out in both classes can be seen in the appendix
which is summarized as follows:

Tests of Normality
Kolmogorov-Smimov? Shapiro-Wilk
Kelas Statistic df Sig. | Statistic df Sig.
Kemampuan Berfikir Pretest Eksperimen A7 20 102 914 20 076
Kreatf Pretest Kontrol 175 19 g | 880 19 0

a. Lilliefors Significance Correction
Figure 2. Normality Test Results of Pretest Data for Experimental and Control
Classes
On the basis of decision-making:

e If the significance value (sig.) > a with a = 0,05, then the data is normally
distributed.

e If the significance value (sig.) < @ with @ = 0,05, then the data is not normally
distributed.

Based on the table above, it can be obtained the Shapiro-Wilk significance value for
the experimental class Pretest data > 0,05 which is (0.076). While the Shapiro-Wilk
significance value for the control class Pretest data is (0.021). < 0,05 which is (0.021). So it
can be concluded that the data is not normally distributed, because one of them is not
normally distributed, namely the control class, so overall the data is not normally distributed.
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Mann Whitney U Test (U-Test) Pretest

The Mann-Whitney U test (U-Test) of the pretest data that has been carried out in both
classes can be seen in the follow:

Test Statistics®

Kemampuan

Berfikir Kreatif
Mann-Whitney U 158,500
Wilcoxon W 348,500
z -,.906
Asymp. Sig. (2-tailed) 365

ig. [2*(1-taile

gr;;:}t Sig. [2*(1-tailed ,380"

a. Grouping Variable: Kelas
b. Not corrected for ties.

Figure 3. Mann-Whitney U Test Results of Experimental Class and Control Class Pretest

On the basis of decision-making:

e [fthe value of Asymp. Sig. (2-tailed) > a with @ = 0,05, then Ho is accepted, H; is
rejected.

e [fthe value of Asymp. Sig. (2-tailed) < a with @ = 0,05, then Ho is rejected, H; is
accepted.

The value of Asymp.Sig. (2-tailed) for the Pretest of the experimental class and control
class is greater than 0.05 (0,365 > 0,05). This means that HO is accepted, H1 is rejected, so
there is no significant difference between the average creative thinking skills of experimental
and control class students.

Posttest Data Normality Test

The normality test of the posttest data that has been carried out in both classes can be
seen in the following:

Tests of Normality
Kolmogorov-Smimov® Shapiro-Wilk
Kelas Statistic df Sig. | Statistic df Sig.
Kemampuan Berfikir Posttest Eksperimen AT7 20 101 881 20 019
— Postiest Kontrol 1 19| s | 9w | 19| au

a. Lilliefors Significance Correction
Figure 4. Normality Test Results of Posttest Data for Experimental and Control Classes

On the basis of decision-making:

e [f the significance value (sig.) > @ with a = 0,05, then the data is normally
distributed.

e [f the significance value (sig.) < a with a = 0,05, then the data is not normally
distributed.
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Based on the table above, it can be obtained that the Shapiro-Wilk significance value
for the experimental class Posttest data is smaller than 0.05 (0.019). While the Shapiro-Wilk
significance value for the control class Posttest data is greater than 0.05 (0.134). So it can
be concluded that the data is not normally distributed, because one of them is not normally
distributed, namely the experimental class, so overall the data is not normally distributed.

Mann-Whitney U Test (U-Test) Posttest

The Mann-Whitney U test (U-Test) of the posttest data that has been carried out in
both classes can be seen in the following:

Test Statistics®

Kemampuan
Berfikir Kreatif
Mann-Whitney U 75,000
Wilcoxon W 265,000
z -3,255
Asymp. Sig. (2-tailed) ,001
X ig. [2*(1-taile
giga-;:]tSlg [2*(1-tailed 001®

a. Grouping Variable: Kelas
b. Not corrected for ties.

Figure 5. Mann-Whitney U Test Results Posttest of Experimental and Control Classes
On the basis of decision-making:

® [f the value of Asymp. Sig. (2-tailed) > a with a = 0,05 , then HO is accepted, H1 is
rejected.

® [f the value of Asymp. Sig. (2-tailed) < a with a = 0,05, then HO is rejected, H1 is
accepted.

Based on the table above, the Asymp.Sig. (2-tailed) for Posttest of experimental class
and control class is smaller than 0.05 (0,001 < 0,05). This means that HO is rejected, H1 is
accepted, so there is a significant difference between the average creative thinking ability of
experimental and control class students.

3.2 Discussion

This study aims to see the effect of Problem-Based Learning model on mathematical
problem solving ability of students in class X SMK Kesehatan. The decision taken from this
research is based on descriptive analysis and inferential analysis. The results of descriptive
statistical analysis showed that the average Pretest score of the experimental class was 31.95,
while the Posttest score reached 70.05. Meanwhile, the average Pretest score of the control
class was 29.37, and the Posttest score was 63.26.

Furthermore, the average increase in creative thinking skills in the experimental class
reached 38.1, while the increase in the control class was only 33.89. This shows that the
increase in creative thinking skills in the experimental class is higher than the control class.
Thus, it can be concluded that the Problem-Based Learning model has a significant positive
effect on students' creative thinking skills in class X SMK Kesehatan.

Page | 24
Mathematics Research and Education Journal, Vol. 8, No.2, October 2024, 19 — 29
ISSN: 2620-4129
E-ISSN: 2621-3885




The one of the models that can be used to hone students' mathematical creative
thinking skills is the Problem Based Learning Model [48]. The Problem Based Learning
model challenges students to learn how to learn, working in groups to find solutions to
various problems. In addition, Arends defines Problem Based Learning as a learning model
where students are trained to be able to compile their own knowledge, foster inquiry and
higher-level skills, empower students and increase their self-confidence. Meanwhile,
Hmelo-Silver and Eberbac suggest that Problem Based Learning is a learning model that
trains students to construct specific abilities to solve a problem independently based on
experience or habit. Thus, applying the Problem Based Learning model to mathematics
learning is expected to develop students' creative thinking skills to solve problems using
various solution strategies.

The results of the inferential analysis of the posttest values of the experimental class
and control class obtained the value of Asymp.Sig. (2-tailed) for the Posttest of the
experimental class and control class is smaller than 0.05 (0,001 < 0,05). This means that HO
is rejected, H1 is accepted, so there is a significant difference between the average creative
thinking ability of experimental and control class students. This means that there is an effect
of the Problem Based Learning (PBL) model on the creative thinking ability of students in
class X SMK Health. So it can be concluded that there is an effect of the Problem-Based
Learning model on the mathematical creative thinking ability of students of SMK Kesehatan
Bengkalis.

4. CONCLUSION

Based on the results of research and data analysis that has been carried out, Asymp.Sig.
(2-tailed) (0,001 < 0,05), then HO is rejected, H1 is accepted, so it can be concluded that
there is an effect of the Problem Based Learning (PBL) learning model on the creative
thinking ability of class X students of SMK Kesehatan Bengkalis.
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