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ABSTRACT

The mathematical creative thinking skills of students are still relatively low and need to be improved.
Thus, they need a learning model that can enhance their mathematical creative thinking skills. One of
the solutions to this problem is the cooperative learning model using the Teams Games Tournament
method. This research aims to analize the result of the Teams Games Tournament cooperative learning
model on grade IV students' mathematical creative thinking skills. This study used a quasi-experimental
design with a non-equivalent control group design. The population of this study consists of 251 students,
selected using a cluster random sampling technique, with a description test used as the data collection
method. Data on mathematical creative thinking skills, obtained from post-test results, were analyzed
with descriptive statistical techniques and inferential statistical analysis, specifically the polled variance
t-test. The polled variance t-test resulted in tcount (4.73539) > ttable (1.67528) with 5% significance
level. According to the test results, it can be concluded that the Teams Games Tournament cooperative
learning model significantly affects the grade IV students' elementary school mathematical creative
thinking skills. The TGT cooperative learning method can help students understand the concept of
subject matter through solving real problems with daily life, peer tutor activities to deepen understanding
of the material, playing games, and tournament activities.

1. INTRODUCTION

Human potential can be developed through education (Kusadi et al., 2020; Wardani & Sulistya,
2020). The curriculum is one of the most important things in education that serves as a guideline in
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implementing learning. In 2022, the Merdeka Belajar curriculum was launched, which focuses on the main
material that students must master (Nikma & Rozak, 2023; Syafriani etal., 2022). Learning with the concept
of independent learning is designed to be centered on students or is called student centered (Utari &
Muadin, 2023; Pertiwi et al.,, 2022). Students are given the freedom to organize and determine their own
learning methods, so that students can build a more enjoyable learning atmosphere. By implementing the
independent learning curriculum, it is hoped that it can create students with an independent spirit and not
feel constrained by the provisions or regulations in learning. Thus, students can find their respective
potential and abilities.

Educational institutions must be able to balance the education system with current developments
so that they must have the power to innovate and be able to collaborate (Hadi & Khojir, 2021; Yamin &
Syahrir, 2020). For that, the education system is expected to be able to create students who have the skills
to think critically, solve problems, be creative, innovative, have communication skills, and collaborate. This
hope is stated in the independent curriculum, namely realizing an advanced Indonesia that is sovereign,
independent, and has personality through the creation of Pancasila students who have noble morals, critical
reasoning, creativity, mutual cooperation, independence, faith, devotion to God Almighty, and global
diversity (Zarkasi et al.,, 2022; Rahayuningsih, 2021).

The situation in the field shows that these expectations have not been met because the creative
thinking skills of students in Indonesia still need to be improved. The results of the Trend International
Mathematics and Science Study (TIMSS) survey, the level of creative thinking skills of students in Indonesia
is relatively low (Purwanti et al., 2024; Amirulloh et al., 2020). Only 6% of students can work on high
category problems that require creative thinking skills. Many Indonesian students have difficulty in dealing
with situations that require problem-solving skills using mathematics (Hadi & Novaliyosi, 2022; Mulyati,
2016).

Factors that can influence the low creative thinking ability in Indonesia can come from within or
from the student's environment. Factors from within the student include knowledge factors, learning
motivation, and student characteristics such as courage, self-confidence, curiosity, and daring to try.
Environmental factors include the school environment, classroom atmosphere, friends, family, learning
support facilities and infrastructure, family environment, and teachers. The teacher factors that can
influence are from determining methods, models, techniques, mastery of materials, mastery of technology,
and teaching media.

The ability to solve a problem is shown from the way students think from another perspective and
requires students to develop an idea or other idea without having to be fixated on the method taught by the
teacher. The learning model is one of the most important factors that determines the success of students in
understanding learning. The use of the right model will determine the effectiveness of the learning process,
various learning models can be used so that activities (Ulandari et al., 2019; Saharsa et al,, 2018). In
determining the teaching model, teachers should pay attention to the characteristics of the students who
will be taught in class.went well and was enjoyable as expected by the students (Adawiyah, 2021; Prasetiyo
& Rosy, 2021).

Based on the results of the interviews conducted, most teachers at SDN Cluster II, North Kuta
District still use conventional learning models. The delivery of materials is carried out using the lecture
method accompanied by the division of tasks and practice questions. The lecture method chosen is
considered easier for teachers to practice and teachers have mastered the techniques or methods of
lecturing. Inadequate learning resources, facilities and infrastructure, memorization materials, broad
objectives and subject matter are also reasons why teachers prefer to use the lecture method.

Based on the results of field observations, teachers who use the lecture teaching method can easily
control and lead learning activities in the classroom. The teacher provides an explanation on the board, then
the teacher directs students to take notes in the student's notebook. Then the students listen, pay attention,
and take notes on important things written by the teacher on the board. The teacher's activeness when
explaining, while students look unfocused and confused when giving responses during the learning process.

The observation results also show that when teachers give a problem related to learning materials,
students tend to have difficulty in describing the problem and finding answers to the problem. Students'
ability to think creatively is still relatively low and alternatives are needed that can support the learning
process. This makes students reluctant to ask questions because learning activities are always focused on
the teacher or called teacher centered. Therefore, students lose the opportunity to ask questions they want
to know.

In the lecture method, students are given all the materials they must learn and understand directly.
This results in students being unable to carry out the information discovery process which results in
learning becoming meaningless. Meaningless learning can cause students to easily forget the material that
has been learned and make it more difficult to relate it to the material that will be learned next. Less
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meaningful learning has an impact on students' low thinking skills. The use of the lecture method does seem
like an effective method. When used in learning, this method provides many conveniences that can be seen
from the teacher's point of view. However, when viewed from the student's point of view, the lecture
method is not entirely effective if used continuously.

Using the lecture method too often can cause students to become bored during learning (Fasya et
al,, 2024; Adawiyah, 2021).Student boredom can be observed during the learning process, such as students
who are less attentive, sleepy, or chatting with their deskmates to avoid boredom. The lecture method tends
to be teacher-centered, resulting in students not having the opportunity to explore learning materials and
find important information in learning for themselves (Ardelina et al., 2021; Sutama et al., 2014).

One way that can be used to solve the above problems is to apply the Teams Games Tournament
(TGT) cooperative learning model. In mathematics lessons, students are more encouraged to have the
ability and speed of thinking and solving problems related to everyday life. This is in accordance with the
purpose of implementing the TGT cooperative learning model, namely to improve students' ability or speed
of thinking and improve students' ability to express opinions clearly. Learning with the TGT cooperative
learning model can improve creative thinking skills, communication skills, and collaboration (Cartono,
2020; Setianingsih et al., 2018).

Previous research has shown that use can improve student learning (Loko, 2023; Alfira & Syofyan,
2022). Other studies also reveal that TGT can improve students' creative thinking skills (Nisa & Amalia,
2021; Fitrianawati & Hartono, 2016). From the results of the study that has been conducted, it can be seen
that the TGT cooperative learning model has an influence on the determined dependent variables. The
difference between this study and other studies lies in the focus of the study on the influence of the TGT
cooperative learning model on students' mathematical creative thinking abilities.

Based on the description of the problem above, the research conducted aims to analyzing the
influence of the TGT cooperative learning model on the mathematical creative thinking abilities of grade IV
students.This research was conducted in elementary school cluster II North Kuta. The results of this study
are expected to improve students' mathematical creative thinking skills. In addition, the results of this study
are also expected to be a reference for innovative learning. With these references, teachers can create
quality learning.

2. METHOD

This research is a quantitative research with a quasi-experimental design. The quasi-experimental
design used is the non-equivalent control group design model. With the use of this design, the research was
conducted in two classes. The sample class was used as the experimental class and was treated with the
modelTGT cooperative learning. The control class was not given any treatment and only learned with the
methods usually used by the teacher in class. Conditions did not allow for randomization of previously
arranged classes. The experimental and control groups used were designed without researcher
intervention.

Experimental group and control groupgiven a pre-test and post-test to measure their mathematical
creative thinking skills. The data analyzed in this study were post-test data. This is because the pre-test is
usually only used to measure group equivalence. To conduct research using a quasi-experimental non-
equivalent control group design, there are several stages that need to be carried out, namely the preparation
stage, the preparation stage, and the final stage.

The population of this study was all fourth grade students of SDN Gugus II Kuta Utara in the
2023/2024 academic year consisting of 6 schools with 10 classes and a total of 251 students. The sampling
technique was carried out using the cluster random sampling technique by drawing lots. The drawing was
done by writing the name of the school on each piece of paper totaling 6 schools, then the paper was rolled
up and put into a box, to be drawn. After two classes with different schools were selected through drawing
lots, the two samples were tested for equality with the polled variance t-test by administering a pre-test.

The method and data collection used in this study is a test method to measure students'
mathematical creative thinking skills. The test used to measure critical thinking skills is a descriptive test.
The descriptive test requires students' ability to organize, interpret, and connect the concepts they already
have. In this study, the data analyzed was data on students' mathematical creative thinking skills using an
instrument in the form of a descriptive test totaling 7. Each question item will be given a score that is
adjusted to the assessment rubric. The aspects assessed in the grid of the mathematical creative thinking
ability instrument for grade IV students are the content of mathematical sentences and calculations. The
grid of the mathematical creative thinking ability instrument can be presented in Table 1.
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Tablel. The Grid of Mathematical Creative Thinking Ability Instruments

(;'3:;:315'5 Learning objectives Question Indicator ?\Il::tl:z:
Students can 1.Students can implement  Given a problem in the form of an illustration 1
know the value the concept of arithmetic  of a picture of fruit, students can determine
of a number up operations to solve the value of each picture of fruit which is
t0 100.000. in problems. solved using addition and subtraction
the context of arithmetic operations.
mathematical 2.Students can use Presented with story problems about the 2,3,4,5
sentences brackets () in applying rules of arithmetic operations, students can
calculating arithmetic operations solve problems using arithmetic operations.
natural and understand the Given a mathematical expression without 6
numbers to sequence of steps in arithmetic notation, students are asked to
sorting, adding, arithmetic operations. complete the arithmetic notation so that it
subtracting, has a correct value.
multiplying, 3. Students can apply
and dividing in commutative, Given a magic square problem with 7
their distributive, and dimensions of 4x4, students are asked to
arithmetic associative laws in complete the magic square so that the results
operations. calculations. in each row and column are the same.

In this study, the collected data were then analyzed using descriptive statistics (mean, standard
deviation, variance) and inferential statistics (prerequisite tests and hypothesis tests). The prerequisite
tests used were the data distribution normality test and the variance homogeneity test. The data
distribution normality test was conducted to determine whether the data came from a normally distributed
population or not using the Kolmogorov-Smirnov formula. The variance homogeneity test was conducted
to determine the homogeneity of the data from the results of mathematical creative thinking skills using the
Fisher test formula. Meanwhile, hypothesis testing was conducted using the polled variance t-test.

3. RESULT AND DISCUSSION

Result

The data collected in this study were data on the mathematical creative thinking abilities of grade
IV students of SDN Gugus II Kuta Utara in the 2023/2024 Academic Year. The data that had been collected
were then analyzed according to the previously determined data analysis techniques. The experimental
group in this study were 26 grade IV A students of SD No. 2 Tibubeneng. The experimental group was given
learning treatment with the TGT cooperative learning model for 6 meetings.

At the end of the study, the experimental group was given a post-test. Furthermore, to determine
the level of mathematical creative thinking ability possessed by students, the average (mean) post-test score
of the mathematical creative thinking ability of students in the experimental group was converted to a five-
point scale benchmark assessment (PAP). The average percentage of the mathematical creative thinking
ability of students in the experimental group was80.35% and is included in the high category. The post-test
data for the experimental group can be presented in Figure 1.
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Figurel. The Histogram of Post-test Data of Experimental Group
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Based on the results of the calculation, it can be seen that in the experimental group, there were 8
students who got scores between 72 - 75. There were 4 students who got scores between 76 - 79. There
were 7 students who got scores between 80 - 83. Students who gotmarkbetween 84 - 87 as many as 3
people. Students who get scores between 88 - 91 as many as 3 people. Finally, students who get scores
between 92 - 95 as many as 1 person.

The control group in this study was 27 fourth grade students of SD No. 4 Canggu. The control group
was not given any treatment and only learned with the methods the teacher usually uses in class.as many
as 6 meetings. At the end of the study, the control group was given a post-test. Furthermore, to determine
the level of mathematical creative thinking ability possessed by students, the average post-test score of the
mathematical creative thinking ability of students in the experimental group was converted to a five-scale
benchmark assessment (PAP). The average percentage of mathematical creative thinking ability of students
in the control group was 64.55% and is included in the low category. The control group post-test data can
be presented in Figure 2.

FREQUENCY
© R, N W A U1 O N

45 52 59 66 73 80 87
MEDIAN

Figure2. The Histogram of Post-test Data of Control Group

Based on the calculation results, there were 5 students in the control group who got scores between
42-48. There was 1 student who got scores between 49-55. There were 4 students who got scores between
56-62. There were 6 students who got scores between 63-69. There were 5 students who got scores
between 70-76. There were 5 students who got scores between 77-83. Finally, there was 1 student who
got scores between 84-90.

Furthermore, the research hypothesis prerequisite test was carried out, namely the normality test
of data distribution and homogeneity of variance. Based on the results of the Kolmogorov-Smirnov
normality calculation, it was found that the experimental group (SD No. 2 Tibubeneng) with a sample size
of 26 had a maximum A1/A2 value of 0.12 with a KS table value of 0.259. Because the maximum value (Al-
A2) <the critical value of the Kolmogorov-Smirnov table at a significance level of 5%, the sample data of the
experimental group was normally distributed.

Based on the results of the Kolmogorov-Smirnov normality calculation in the control group (SD No.
4 Canggu) with a sample size of 27, the maximum value (A1/A2) was 0.14 with a KS table value of 0.254.
Because the maximum value (A1-A2) <the critical value of the Kolmogorov-Smirnov table at a significance
level of 5%, the control group sample data is normally distributed. Based on the results of the calculations
carried out with the Kolmogorov-Smirnov normality test, it is known that the post-test data on the
mathematical creative thinking ability of the experimental group and the control group are normally
distributed. This is because the maximum value (A1-A2) <the critical value of the Kolmogorov-Smirnov
table at a significance level of 5%.

After conducting the data normality test, a homogeneity test of variance was conducted to show
that the two groups of samples taken from one population had the same variance. In this study, the
homogeneity test was conducted on the variance of pairs between the experimental group and the control
group. The homogeneity test of variance was conducted using the Fisher test with the criteria that if Fcount
<Ftable then the data is declared homogeneous. Based on the calculation results, it can be seen that the
Fcount of the post-test results of the experimental and control groups is 1.51 while the Ftable of the two
groups with a significance level of 5% is 4.03. This means that the variance of the mathematical creative
thinking ability data of the experimental group and the control group can be declared homogeneous.
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After the prerequisite analysis test was conducted, it was stated that the data was normally
distributed and homogeneous, then parametric statistical analysis was conducted. The statistical analysis
to test the hypothesis in this study was using the polled variance t-test. Based on the results of the polled
variance t-test calculation, it was found that the experimental group (SD No. 2 Tibubeneng) with a sample
of 26 students had an average post-test data of 80.35 and a variance of 35.46. Meanwhile, in the control
group (SD No. 4 Canggu) with a sample of 27 students had an average post-test data of 64.56, a variance of
169.95, and dk 51, tcount =4.73539, andttable =1.67528with a significance level of 5%.

This shows that, tcount > ttable, namely 4.73539>1.67528, then Hy is rejected and Hi is accepted.
Based on these results, it can be concluded that there is a significant difference in mathematical creative
thinking skills between the group of students who are taught using the TGT cooperative learning model and
the group of students who are not taught using the TGT cooperative learning model in grade IV students of
SDN Gugus II Kuta Utara in the 2023/2024 Academic Year.

DISCUSSION

This research was conducted in the second semester of the 2023 /2024 academic year at SDN Gugus
I1 Kuta Utara by making two classes as research samples. Students of class IV A of SD No. 2 Tibubeneng as
the experimental group who were taught using the Teams Games Tournament cooperative learning model
and students of class IV of SD No. 4 Canggu as the control group who were taught conventionally. In this
study, the results of the hypothesis analysis were obtained, namely that there was a significant difference
in mathematical creative thinking abilities between groups of students who were taught using the TGT
cooperative learning model and groups of students who were taught conventionally.

The TGT cooperative learning model is a learning model that applies game and tournament
elements in the classroom, so that in its implementation students become enthusiastic, do not get bored,
and do not get sleepy during learning (Musdalipa & Alam, 2022; Hidayat, 2019). Students compete to get
the highest score and become the winner in each tournament by preparing all group members through peer
tutoring activities. All group members are responsible for preparing their group members to participate in
the competition, because the score obtained by each student will affect the score of their group.

By implementing games and tournaments in learning, students will be encouraged to be more
sensitive, faster, and think in a variety of ways, so that various ideas are obtained in a short time. Then
students can connect, combine, and develop them, until a new solution is obtained to a problem (Manurung
et al, 2020; Khikmawati, 2019). In learning with the TGT cooperative model, students are trained to
construct their own knowledge from the material they learn during learning through group dynamics. The
material provided in learning is around the real context of problems in everyday life that are used as
problems.

The TGT cooperative model results in discussion activities becoming more active and less abstract
in the eyes of students.Students have more group discussions, have more opportunities to ask questions to
their group mates, and understand the material better. Students can relate their experiences and knowledge
to solve the problem. On the other hand, teachers are only facilitators so that learning is student-centered.
Students learning in groups with a specific goal can improve students' understanding of the material being
studied.

Students can share knowledge with their group members, so that peer tutoring activities can occur
from real problems in everyday life that are used as problems. Students can relate their experiences and
knowledge to solve these problems and are able to think creatively. This is because creative thinking is one
of the highest levels of thinking that starts from memory, basic thinking, critical thinking, and achieving
creative thinking skills (Manurung et al., 2020; Musrikah, 2018).

Students appear more active in asking questions and finding out new things related to the problems
or materials presented. When given a mathematical problem in trade, students' curiosity seems more
stimulated, and when asked to solve the problem, students appear more creative in finding the right steps
to solve it. Although there are some students who have difficulty understanding and finding solutions to the
problem. Students become enthusiastic in participating in learning because games and tournaments are
held. In addition, competition between groups to get the highest score makes students more serious when
discussing and asking about things they do not understand, so that students understand more about the
material being studied.

Conventional learning makes students less interested in participating in learning activities in class.
Most learning is centered on teachers who are more dominant in providing material using the lecture
method. Student activities in conventional learning are more dominated by listening to the teacher, taking
notes, and answering questions in the book, not a few students do not understand what the teacher is doing
which is caused by students experiencing boredom during learning (Adawiyah, 2021;(Nasution & Surya,
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2017). Lack of student participation to actively ask questions, answer, and foster curiosity makes the class
passive and boring. This is what makes students feel less interested and causes students to not understand
the material given. Curriculum demands require teachers to have interesting and competent teaching skills
in order to be able to foster students' interest in learning,.

Each student certainly has a varied way of thinking, teachers have an active role to help students
develop these thinking skills. The difference in mathematical creative thinking skills that occurs when
taught to the experimental group and the control group can also be seen from the learning steps applied by
the learning model used. In the TGT cooperative model there are 5 learning steps, namely (1) class
presentation, (2) group learning (teams), (3) games, (4) matches (tournaments), (5) group awards (teams
recognition) (Azwira et al., 2023; Slavin, 2015).

Meanwhile, the conventional learning model steps used are (1) listening to the material, (2)
following the demonstration, (3) question and answer, (4) practice questions. Apart from the learning steps,
the difference in creative thinking abilities of the two research groups can be seen from the results of the
post-test, and the results of the hypothesis analysis. Therefore, the results of this study show that the TGT
cooperative learning model is effective in increasing students' mathematical creative thinking abilities. This
is in line with the results of previous studies which revealed that the use of the TGT cooperative learning
model can increase students' creative thinking abilities (Ainiyah, 2022; Nisa & Amalia, 2021; Fitrianawati
& Hartono, 2016). The application of the TGT cooperative learning model is also effective in improving
students' mathematics learning outcomes (Alfira & Syofyan, 2022; Loko, 2023; Nisufuana, 2022).

The research conducted focuses more on the mathematical creative thinking skills of students in
grade IV of elementary school. Based on the results of the data analysis conducted, it can be seen that
students who are taught with the TGT cooperative model obtain a higher average percentage compared to
students who are taught conventionally. Based on the results of the polled variance t-test conducted, it can
be seen that there is a significant difference between students who are taught with the TGT cooperative
learning model and students who are taught conventionally.

The TGT cooperative learning model can be selected and used by teachers in the learning process,
especially in understanding certain material concepts such as mathematical sentence material and
calculations to increase student activity during learning. In addition, this model can also support a
conducive learning atmosphere and effective learning activities so that learning objectives can be achieved
properly. The selection of the right learning model is carried out to support a conducive learning
atmosphere in order to improve students' mathematical creative thinking skills and achieve the expected
learning objectives.

Teachers must be able to present interesting learning activities and encourage students to be more
active during learning activities with fun activities. The TGT cooperative learning model requires
supporting media used during games and tournaments that can encourage students' motivation and
curiosity in participating in learning. Therefore, teachers need preparation to be able to design learning
activities by considering the estimated preparation and work in the classroom so that this learning model
can be implemented optimally. Teachers should also prepare a backup plan in case of unexpected things
that can hinder learning activities.

The results of this study can provide the latest information on the effectiveness of the TGT
cooperative learning model. This study can alsohelping students understand the concept of subject matter
through solving real problems in everyday life, peer tutoring activities, playing games, and tournament
activities.The implication of this study is that it can be used as a reference or source of information for
relevant research studies, especially on mathematical creative thinking skills with the TGT cooperative
learning model. The limitations of this study are that not all variables that influence the dependent variable
are controlled. Generalization of the research results obtained also only applies to schools with the same
characteristics as the place where the research was conducted. Further research can conduct further studies
involving other variables and using a larger number of samples to expand generalization.

4. CONCLUSION

Use of models learning TGT cooperative learning model in the learning process has a positive
influence on the mathematical creative thinking ability of fourth grade students in Cluster II North Kuta.
This can be seen from the average value of the mathematical creative thinking ability of students in the
experimental group which is in the high category, while the average value of the mathematical creative
thinking ability of students in the control group is in the low category. The results of this study can provide
the latest information regarding the significant influence of the TGT cooperative learning model on the
mathematical creative thinking ability of fourth grade students.
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