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Abstract: This study uses the Teams Games Tournament (IGT) learning model and the Culturally
Responsive Teaching (CRT) approach to enhance students’ understanding of mathematical concepts.
Classroom action research is a study design conducted at SMP Negeri 20 Malang with 32 eighth-grade
students as the subject group. The study consists of cycles of four stages: planning, action implementation,
observation, and reflection. The instruments used are concept understanding tests, observation forms, and
interview protocols. The average student score rose from 55.13 in the pre-cycle (28% completeness) to 75.38
in cycle I (63% completeness), indicating improved learning outcomes. However, cycle 1I must be carried out
because it does not satisfy the Indicators of Success standards. In cycle II, they rose to 81.72 (84% completion).
In addition to encouraging determined development, the TGT with CRT strategy encouraged students” active
participation in the learning process. It offered educational opportunities more in line with the students’
cultural backgrounds. Students’ comprehension of mathematical topics is thereby improved by using the CRT-
based TGT learning approach.
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INTRODUCTION

Mathematics is a subject that plays an essential role in the development of science and
technology, and contributes significantly to forming logical, analytical, critical, creative,
and systematic thinking skills (Siregar, 2021). Furthermore, mathematics develops
students’ focus and awareness for comprehending real-world factual cases. (Juniantari et
al., 2019). Therefore, learning mathematics is not only about memorizing formulas and
procedures but also about building a deep understanding of the concepts taught. The
Learning Outcomes in the Kurikulum Merdeka state that mathematics subjects strive to
help students understand various mathematical concepts, principles, and operations, as
well as apply them flexibly, precisely, and efficiently in solving problems (Badan Standar
Kurikulum dan Asesmen Pendidikan, 2022). Concerning this goal, one of the essential
aspects that needs to be considered is understanding students” mathematical concepts.

Understanding concepts is fundamental to learning mathematics (Hulu et al., 2023).
Concept comprehension is the ability to interpret, estimate, and understand a material
concept after being studied and applying it in various contextual situations (Solihah et al.,
2022). Understanding mathematical concepts is an essential competency that students must
have, as it allows them to express concepts in their language as well as understand the
material containing many formulas thoroughly, and apply relevant procedures flexibly,
accurately, efficiently, and appropriately (Dini et al., 2018; Sirait, 2018). If students
comprehend mathematical concepts well, they will find it easier to solve various problems
in learning mathematics and in daily life (Radiusman, 2020). Understanding concepts is an
essential process for students in understanding and applying mathematics.

However, the reality is that many students still have difficulty understanding
mathematical concepts. Based on the results of observations in grade VIII of SMPN 20
Malang, it was found that students still often make mistakes in solving problems due to a
lack of a deep understanding of the concepts that have been taught. This condition makes
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the concepts obtained easy to forget and difficult to apply in real situations. This low
understanding also impacts declining learning outcomes in mathematics subjects. Similar
cases were also encountered by Apriliyana et al (2023) and Musa et al (2024), who revealed
that students had difficulty understanding mathematical concepts. Students tend to
memorize formulas without understanding their application, and experience obstacles in
solving various problems, especially those in the form of stories, thus affecting the overall
mathematics learning outcomes.

One of the results of improper learning models is a poor comprehension of
mathematical ideas. To overcome these problems, it is necessary to implement a learning
model that can create a more meaningful learning experience to encourage an effective
improvement in the understanding of mathematical concepts (Putra et al., 2021). Thus, a
more interactive, collaborative, and contextual learning method is needed to improve
students’ understanding of mathematical concepts. In this study, the learning model used
is Teams Games Tournament (TGT), part of cooperative learning, and uses Culturally
Responsive Teaching (CRT).

Teams Games Tournament (TGT) is one of the cooperative learning models that
integrates game elements and actively involves all students. The games used, such as
quizzes, are designed by containing questions related to the learning material, so that
students can learn while playing in a fun and meaningful way (Merti, 2020) Team Games
Tournament (TGT) is a cooperative learning model that begins by listening to the teacher’s
explanation in front of the class (class presentation), followed by group learning activities
(Team), games (Games), academic tournaments (tournaments), and ends with awards for the
team (team recognition) (Sari et al., 2022). With TGT, students feel a fair tournament
atmosphere because they compete with groups with similar abilities. They compete in
academic tournaments as team representatives, competing with other team members with
equivalent academic achievements (Adiyono et al., 2023). This competitive but still fun
learning atmosphere can potentially strengthen students” understanding of concepts in a
more in-depth way. In addition to using the Teams Games Tournament (TGT) learning model,
this study uses the Culturally Responsive Teaching (CRT) approach to improve students’
understanding of concepts.

Culturally Responsive Teaching (CRT) is an approach that integrates students” cultures,
experiences, and learning styles into the environment, curriculum, and teaching methods
to reflect and value diversity. This approach encourages creating inclusive, equitable
learning and makes students feel safe, valued, and free to express themselves (Cheng et al.,
2021; Kurniasari et al., 2023). The Culturally Responsive Teaching (CRT) approach involves
students’ cultural backgrounds to assist them in comprehending the subject. In its
application, teachers integrate cultural elements into the learning process (Hernita et al.,
2024). The implementation of the Culturally Responsive Teaching (CRT) approach can
strengthen students’ understanding of mathematical concepts by connecting learning
materials in familiar cultural contexts, building an inclusive learning atmosphere, and
implementing strategies that are in harmony with students” daily life (Susilowati et al.,
2024)

Research on improving students’ concept understanding through Teams Games
Tournament (TGT) has previously been conducted by Merti (2020) and Rahmat et al (2018).
Research related to improving conceptual understanding with the Culturally Responsive
Teaching (CRT) approach has also been conducted by Hernita et al (2024) and Susilowati et
al (2024). However, no research has been undertaken to improve understanding of
mathematical concepts using the Teams Games Tournament (TGT) learning model combined
with the Culturally Responsive Teaching (CRT) approach. The novelty of this study lies in
combining the Teams Games Tournament (TGT) learning model, which involves
collaborative groups and games, with the Culturally Responsive Teaching (CRT) approach
that pays attention to the culture of students. Combining these two approaches is expected
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to create a more fun, relevant, and inclusive learning atmosphere, and can help students
understand mathematical concepts better.

METHOD

This research is a classroom action research (PTK) that aims to improve students’
understanding of mathematical concepts by using the Teams Games Tournament (TGT)
model and the Culturally Responsive Teaching (CRT) approach. The research was conducted
at SMPN 20 Malang, with 32 research subjects in grade VIII. The research design refers to
Kemmis and McTaggart’s cycle model, which consists of four stages in each cycle, namely:
(1) Planning, (2) Implementation of actions, (3) Observation, and (4) Reflection. The research
is carried out in several continuous cycles until most students successfully achieve all
indicators of understanding of mathematical concepts that have been set. Each stage in the
cycle is carried out systematically to encourage continuous improvement during the
learning process. The following is Kemmis and McTaggart’s cycle model.

PERENCANAAN

| REFLEKSI | | SIKLUSI | PELAKSANAAN

PENGAMATAN QJ
e —

Vi
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Figure 1. Kemmis and Mc. Taggart’s PTK Cycle Model
Source: adopted from Novakhta et al (2023)

The instruments used in this study were compiled to measure students’
understanding of mathematical concepts during the learning process using the Teams Games
Tournament (TGT) model with a Culturally Responsive Teaching (CRT) approach. Each
instrument is developed based on relevant indicators and validated in advance by experts
to ensure the feasibility of the content and relevance to the learning objectives. The
instruments used in this study include concept understanding test sheets in the form of
essay questions, interview guidelines, and observation sheets.

Data analysis was carried out in a qualitative descriptive manner. The analysis
process was carried out through data collection, compiling, presentation, and drawing
conclusions referring to the Miles and Huberman model (Miles et al., 2014). Qualitative data
is analyzed based on indicators of understanding of mathematical concepts. The indicators
of understanding mathematical concepts used in this study are: 1) the ability to re-express
the concepts that have been learned, 2) classify objects based on special characteristics or
characteristics, 3) provide examples and not examples of a concept, 4) present concepts in
various representations, 5) formulate necessary and sufficient conditions, and 6) apply
these concepts in solving mathematical problems (Sirait, 2018) Quantitative data in the form
of test results are used to support the findings and provide an overview of the development
of students’” concept understanding from cycle to cycle.

The research is considered successful if it meets the following two criteria: (1)
problem-based learning is declared successful if after the implementation of the action there
is an increase in students’” understanding of concepts by at least 75%, and (2) as many as
75% of the number of students obtain a minimum score of 75 (Handriastuti et al., 2024)
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RESULT AND DISCUSSION

This research begins with observation activities to identify problems during learning
and find the right solutions to overcome them. The researchers also conducted an initial
test to determine the extent of students” understanding of mathematical concepts before
being given action. The results of the concept understanding test at the pre-cycle stage are
presented in Table 1 below.

Table 1. Pre-Cycle Concept Comprehension Test Results

Students who meet the Students who do not meet
Number of Average . 1 . 1
indicators the indicators
Students score
Sum Percentage Sum Percentage
32 55,13 9 28% 23 72%

Based on the pre-cycle results in Table 1, it is known that the average score of the 32
students was 55.13. Of these, only nine students achieved completeness scores, while the
other 23 did not complete them because they obtained scores below 75. This data shows
that most students do not understand the concepts taught well. The low completeness
indicates the need to learn using appropriate models and approaches to improve students’
understanding of mathematical concepts. Thus, applying a more interactive, collaborative,
and contextual learning model through Teams Games Tournament (TGT) based on Culturally
Responsive Teaching (CRT) is necessary to correct the condition.

Cycle 1

At the planning stage, the activities carried out are: 1) making a learning
implementation plan using the learning model Teams Games Tournament (TGT) and the
Culturally Responsive Teaching (CRT), 2) prepare the material to be taught, 3) study the
material to be taught, 4) prepare questions for the game, 5) prepare rewards for the team
that wins the tournament, 6) make observation sheets to observe student activities during
the teaching and learning process, 7) make evaluations in the form of concept
comprehension tests, and 8) create interview guidelines to find out students” responses to
learning models and approaches used in improving comprehension skills their concept.

At the implementation stage, the researcher conducts learning activities for 2 hours
of lessons according to the stages of the learning model, Teams Games Tournament (TGT),
based on Culturally Responsive Teaching (CRT). The culture integrated in the geometry
learning material is a Traditional indigenous house, like Figure 2 below.

BAHAN AJAR LIMAS DAN PRISMA

Pernahkah kalian melihat bentuk atap rumah adat di Indonesia, seperti Rumah Qsing dari
Banyuwangi atau Joglo dari Jawa? Coba perhatikan bentuk atapnya ! Menurut kalian, bangun

ruang apa yang mirip dengan bentuk tersebut?

Bangun ruang tidak hanya kita temui di pelajaran matematika, tapi juga dalam kehidupan
sehari-hari, termasuk dalam budaya kita sendiri. Contohnya, atap rumah adat Joglo memiliki
bentuk yang menyerupai limas, sedangkan atap rumah adat Qsing yang menyerupai prisma
segitiga. Bentuk-bentuk ini tidak dipilih sembarangan, tetapi dirancang sesuai fungsi dan nilai
budaya. Dari sini kita bisa belajar bahwa memahami bangun ruang tidak hanya membantu
kita dalam matematika, tetapi juga dalam memahami kearifan lokal dan arsitektur tradisional

Indonesia.

Figure 2. Culture Material as Part of CRT
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The TGT stage begins with listening to the teacher’s explanation in front of the class (class
presentation), followed by group learning activities (Team), games (Games), and academic
tournaments (Tournament). It ends with an award for the team (team recognition).

The observation stage is carried out to determine student participation and the
development of concept understanding during the learning process. The observation
results showed increased student participation compared to before the action, especially in
group discussions and involvement during tournaments, although it was not evenly
distributed across groups.

Table 2. Results of the Concept Comprehension Test Cycle I

Students who meet the Students who do not meet
Number of Average . 1 . 1
indicators the indicators
Students score
Sum Percentage Sum Percentage
32 75,38 20 63% 12 37%

In cycle I, the reflection results showed that the average student score increased to
75.38. However, the proportion of students who have reached the success indicator has only
reached 63%, so it has not met the target of 75%. The final test on a cycle I results also show
students’ lack of comprehension, as shown in Figure 3.

6. Dalam festival budaya di Kalimantan Barat, para siswa
membuat miniatur ramah panjang yang berbentuk prisma
segiempat. Miniatur tersebut memiliki panjang 60 cm,
lebar 20 cm, dan tinggi 30 cm.

a. Hitung volume miniatur rumah tersebut. o
b. Jika ingin melapisi seluruh permukaan rumah dengan |-

kain khas Dayak, hitung luas permukaan yang perlu * ' o v
ditutup. —— .
Jawab: ; % ¢ VO l"P
Bl AU CIAILS
=C0.14 -4, aly =
= 16.800 om3 - .
B. LP»_ 10 ka-(.r) r;:[/p KP}*{%“‘*’O
- &'t‘3+(,2-$‘"“‘a) X 66 x20%30
- 2 s
=z (4 h

o

Figure 3. Students’” Answers to The Final Test On A Cycle I

By reflection, the main weakness lies in managing time during group activities and
tournaments, and the imbalance of roles between group members, where there are still
students who are less actively contributing. In addition, an indicator of concept
understanding that has not been maximized is the ability to present concepts in various
representations and apply concepts in solving contextual problems. The lack of cycle I
became the basis for improvement planning in cycle II, emphasizing strengthening the role
of group members and more effective time management.

Cycle II

The planning and implementation stages in cycle II are generally similar to those in
cycleI. However, in cycle II, improvements are made to the shortcomings found previously.
One of the improvement plans implemented is using more interactive tournament games,
such as quizzes based on digital media or interesting question cards, so that all group
members can play an active role and work together optimally in tournament activities.

The observation stage is carried out systematically to monitor the development of
student participation during the learning process, both in group discussions, tournament
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activities, and in conveying ideas and concept understanding. The observations showed a
significant increase in student engagement and interaction between group members
compared to the previous cycle.

There was a significant increase in grade achievement and student involvement in
learning from cycle I to cycle II. The improvement plan implemented has proven to be
successful in overcoming weaknesses in cycle I. In cycle II, improvement actions are carried
out based on the results of previous reflection, namely by managing tournament time better
and using interactive games to make learning more fun and collaborative.

Table 3. Results of the Concept Comprehension Test Cycle I1

Students who meet the Students who do not meet
Number of Average . 1 . 1
indicators the indicators
Students score
Sum Percentage Sum Percentage
32 81,72 27 84 % 5 16%

The results of the second cycle action showed a more significant increase: the average
student score reached 81.72, and the percentage of learning completeness increased to 84 %.
In addition to quantitative grade achievement, observations and reflective interviews show
that students are more active, enthusiastic, and able to relate mathematical concepts to their
daily experiences. The classroom atmosphere becomes more inclusive, competitive, and
fun, with students more emotionally and intellectually engaged. From the results of the
interviews, several students revealed that the Teams Games Tournament (TGT) learning
model with the Culturally Responsive Teaching (CRT) approach helped them better
understand the material because it was delivered in a fun, easy-to-understand way, and at
the same time introduced them to the cultural richness of the archipelago. These results
show that combining the TGT model and the CRT approach has improved students’
understanding of mathematical concepts. The final test of cycle II also shows students’
progress in understanding the geometry material, as shown in Figure 4.

5. Scorang arsitek ingin membangun replika atap Joglo berbentuk limas segi empat dari kayu
Jika alasnya berbentuk persegi dengan panjang sisi 4 meter dan tinggi limas 3 meter.
a. Gambarkan jaring-jaring replika atap rumah Joglo yang akan dibuat.
b. Tuliskan informasi yang kamu ketahui dari soal. ;
c. Hitunglah luas permukaan atap yang akan dibuat. VAN
d. Hitunglah volume ruang kosong di bawah atap tersebut.

Jawab: [, | e | I3
/ h LD |
% \’\/, f A\ \O er /
=1 A4 S 18 | 0qU*
Loz €.

&
: ’} © = 100 ™
6¢ (I“}

Ly LOF)3
H ' 6 O C¥
" /
Ly cio degan = 66 % o A
Lp- 100 1 L0 = 360,67
2 ) Z
D V=rala x il
4
| g ‘((\ Y1
7
Y \ S

Figure 4. Students’” Answers to The Final Test On Cycle II
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Based on the results of the test of mathematical concept comprehension ability
through essay questions, interviews, and observations, the development of concept
comprehension skills presented in Table 4 is obtained below:

Table 4. Development of Students” Mathematical Conceptual Understanding Results

Comparison Pre-cycle CycleI Cycle II
Average score 55,13 75,38 81,72
Completeness of 84%
concept 28% 63%
understanding
Number of students 27
9 20
completed
The number of
students is incomplete 23 12 5

Table 4 above shows that applying the Teams Games Tournament (TGT) learning
model with the Culturally Responsive Teaching (CRT) can improve students’
understanding of mathematical concepts. This result aligns with the research of Adha et al.
(2020), which states that the TGT model can improve students’ understanding of
mathematical concepts. Similarly, research by Astriana et al (2017) shows that cooperative
learning with the TGT model can help students become more active and responsive in
learning. Ardianti et al (2025) argue that Culturally Responsive Teaching (CRT) can improve
understanding of mathematical concepts by incorporating culturally relevant concepts.
Fatonah et al (2024) stated that the CRT approach can make students more interested and
active because learning gives space to students’ cultural expression and identity, thus
positively impacting their learning outcomes.

The increase in understanding of mathematical concepts and the increase in the
number of students who obtained scores above the Minimum Completeness Criteria
showed that the use of the learning model Teams Games Tournament (TGT) with the
Culturally Responsive Teaching (CRT) has a positive influence. Learning becomes more
meaningful, fun, and contextual by paying attention to students” cultural background and
implementing healthy competition through academic tournaments.

CONCLUSION

Based on the results of the PTK that has been implemented in two cycles, it can be
concluded that the application of the learning model Teams Games Tournament (TGT) with
the Culturally Responsive Teaching (CRT) shows an improvement in the ability to understand
mathematical concepts of grade VIII students of SMPN 20 Malang evidenced by an increase
in the average score from 55.13 in the pre-cycle to 75.38 in Cycle I, and increased again to
81.72in Cycle II. In addition, the achievement of success indicators also showed an increase,
from 28% in pre-action to 63% in Cycle I, and reached 84% in Cycle II. The application of
this model also positively impacts increasing students” active involvement in the learning
process, creating a more inclusive learning atmosphere, and linking learning materials with
students’ cultural context to improve the relevance and meaning of learning.
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