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Abstract. This study aims to determine the differences in students' cognitive learning outcomes after applying the
Team Game Tournament (TGT) and Number Head Together (NHT) cooperative learning models to the subject of
coordination systems for class XI at SMA Negeri 1 Karangmojo. This quasi-experimental study used a pre-test-
post-test non-equivalent control group design. Sampling was carried out using a purposive sampling technique.
Data collection used pre-test and post-test questions in the form of multiple-choice exam questions. The instruments
used in this study were validated modules, pre-test questions, and post-test questions, which were validated for
content and construct by experts. The data analysis techniques employed were the Wilcoxon test and the Mann-
Whitney U test, both using SPSS version 26.0, to compare effect size values. This study shows the following results:
(1) There is an increase in students' cognitive abilities after the use of cooperative learning models, both TGT and
NHT types. (2) There are differences in the results of increasing students' cognitive abilities after the application of
cooperative learning models of TGT and NHT types. (3) The cooperative learning models of the TGT and NHT
types based on the Effect Size value have a high influence on increasing students' cognitive abilities with a Cohen's
NHT value of 2.838, which is greater than the Cohen's TGT value of 1.025. The results of this study are expected
to be used by teachers as a basis for selecting a learning model, especially in biology education.
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INTRODUCTION

Several factors contribute to the achievement of classroom learning objectives.
According to Sardiyanah (2018), classroom learning is influenced by both internal and external
factors. One external factor contributing to the achievement of learning objectives comes from
the educator (Zaliani et al., 2024). Educators must be innovative in their role as facilitators of
learning, enabling effective learning and achieving educational objectives (Isnaini & Rahayu,
2023).

The achievement of learning objectives can be measured through the learning outcomes
they achieve. All abilities students possess after experiencing learning experiences are
considered learning outcomes (Amirono, 2016). Benjamin Bloom, in Bloom's Taxonomy
revised by Anderson and Krathwohl (2001), states that learning outcomes can generally be
categorised into three aspects: cognitive, psychomotor, and affective. According to Hamdayana
(2016), cognitive aspects refer to behaviours that involve the work of the brain, also known as
behaviours resulting from the thought process.

Cooperative learning models come in various forms, including Team Game
Tournament (TGT) and Number Head Together (NHT). Students act as peer tutors in TGT.
This learning model also incorporates game elements and is relatively easy to implement
because students can actively participate regardless of their status (Hamdayama, 2016). The
implementation of TGT has been shown to significantly improve students' cognitive learning
outcomes in biology, as evidenced by the experimental class's cognitive assessment score
(84.90), indicating a greater impact than the control class's score (82.35) (Zulfira, 2019).

The NHT model can be defined as a cooperative learning method that assigns numbers
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to students. These numbers are then used to assess students based on the results of small group
discussions (Hamdayama, 2016). Throughout the process, the NHT method also involves
teamwork and active discussion among group members, ensuring that all group members can
achieve the learning objectives. The implementation of NHT can improve students' cognitive
abilities. The increase in the average learning outcomes of Class X students at Uswatun
Hasanah Cempaka Putih Islamic Senior High School is evidence of this. The score obtained in
the first cycle of the study was 56.66, with a completeness of the experimental class of 58%.
Meanwhile, in the second cycle, the average score was 64.8, with a class completion rate of
75%. In the third cycle, the average score was 70.8, and the percentage of class achievement
was 88%

Biology is essentially a branch of science that examines and studies living organisms,
their environment, and the interactions between living organisms and their environment.
Biology can be studied both textually and contextually. Contextual biology learning can
encourage students to play a more active role and make the learning process more meaningful.
This condition occurs because contextual learning is centred on student activity (Jayawardana
et al., 2020). The coordination system, as a component of biology, encompasses a broad range
of material, including the nervous system, hormonal system, and sensory systems. The
coordination system also encompasses the relationship between a healthy lifestyle and
disorders of the nervous system, hormones, and sensory organs in the human body. Learning
the coordination system is important so students can understand the mechanisms by which
hormones, nerves, and senses work in the body. This understanding is expected to foster
students' sensitivity and ability to provide solutions to problems related to the coordination
system.

Based on a survey of 105 eleventh-grade students at SMA Negeri 1 Karangmojo, a
preferred learning activity at SMA Negeri 1 Karangmojo showed that 37.15% preferred
learning through discussions and games in class, 31.43% preferred learning through practical
activities, 22.85% preferred video-based learning, and 8.57% preferred learning by simply
listening to the teacher. The survey results indicate a strong tendency for students to engage in
active learning by increasing discussion and integrating learning through games. Therefore,
opportunities for innovative learning models can be developed by narrowing down learning
models that align with student interests.

Initial observations based on midterm exam documents at SMA Negeri 1 Karangmojo
for the 2022/2023 academic year indicate that cognitive learning outcomes in biology in
eleventh-grade students are considered unsatisfactory. This result is evidenced by the fact that
out of 108 students, only one class achieved a class average score above the Minimum
Completion Criteria (KKM), namely 75.11. The data indicate that the majority of students have
not yet achieved their maximum cognitive abilities through classroom learning. As observed,
conventional classroom learning models have also failed to engage students in an active
manner. The process is not fully student-centred and often remains teacher-centred.
Considering the demands of the independent learning curriculum and the less-than-optimal
cognitive learning outcomes, it can be concluded that innovative learning models and methods
are needed in the biology learning process for grade XI students at SMA Negeri 1 Karangmojo.

The fact that the implementation of the Number Heads Together (NHT) and Team
Games Tournament (TGT) cooperative learning models successfully improved students'
cognitive abilities should be considered for implementing these learning models in grade XI
students at SMA Negeri 1 Karangmojo. However, further research on both methods is needed
to determine the impact of implementing these two types of cooperative learning on improving
students' cognitive abilities, particularly in the topic of coordination systems. Therefore, the
author is interested in conducting quasi-experimental research to compare the application of
two types of cooperative learning models in improving students' cognitive abilities, with the
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title "Comparison of the Use of NHT and TGT Learning Models on Students' Cognitive
Abilities".

METHOD

This type of research is a quasi-experimental study with a non-equivalent control group
design. All samples in this study were subjected to both pre-tests and post-tests (Sugiyono,
2013). The study employed a pre-test-post-test design with its samples. The pre-test was
conducted in the experimental and control classes at the beginning of the learning process.
After that, the learning process will be carried out by providing treatment in the form of
applying the TGT-type cooperative learning model in the experimental class and the NHT
learning model in the control class. Improvement in cognitive domain learning outcomes was
observed by comparing the results of the pre-test questions with those of the post-test questions
after the treatment. The study was conducted from March to April 2023 at SMA Negeri 1
Karangmojo. The study population consisted of all grade XI students at SMA Negeri 1
Karangmojo. The research sample was selected using purposive sampling, specifically students
in grade XI A as the experimental class and XI B as the control class. The data collection
technique employed a test consisting of multiple-choice questions with five answer choices,
designed to assess students' cognitive learning outcomes. Data processing involved descriptive
analysis, including the Wilcoxon test, Mann-Whitney pre-test and post-test, and an Effect Size
Test.

RESULTS AND DISCUSSION
Results

The average results of the pre-test and post-test scores in the classes with TGT and NHT
treatments are presented in Table 1.

Table 1. Average pre-test and post-test results of students
Control Class (NHT) Experiment Class (TGT)

Description Pre-test Post-test Pre-test Post-test
Number of samples 31 31 29 29
Average 45.48 70.32 45,00 55,00
Average percentage increase 54.62% 22.00%

Table 1 shows that the NHT control class and the TGT experimental class obtained
almost the same average pre-test score. The control class obtained an average pre-test score of
45.48, while the experimental class obtained an average pre-test score of 45. After undergoing
the learning process with NHT-type cooperative learning in the control class and TGT-type
cooperative learning in the experimental class, it is evident that both classes experienced an
increase in average scores. The average post-test score of the NHT control class was 70.32,
higher than the 55.00 obtained by the TGT experimental class. Seen from the percentage
increase, the control class experienced a 54.62% increase in the class average, as presented in
Figure 1, while the experimental class experienced a 22% increase in the class average, as
presented in Figure 2.

Based on Figure 1, it can be seen that one student obtained the lowest score of 30, and
another student obtained the highest score of 70. The results of the student scores in Figure 1
show that not all students in the control class have achieved the learning objective completion
criteria (KKTP) of 78. The results of the pre-test for students in the experimental class are
shown in Figure 2. In Figure 2, it can be seen that two students obtained the lowest score of 20,
and three students obtained the highest score of 65. Therefore, it can be said that all students in
the experimental class before the treatment were also unable to exceed the cognitive ability
standards based on the predetermined KKTP.
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Figure 1. Distribution of pre-test scores for the Figure 2. Distribution of pre-test scores for the
control class experimental class

Figure 3 shows that there is one student with the lowest score of 30, and another student
who obtained the highest score of 90. Based on the post-test results, it can be seen that 15 students
achieved scores exceeding the KK TP standard score. This result suggests that the NHT treatment
in the control class can have a positive impact on improving students' cognitive abilities. In the
experimental class, using the TGT-type cooperative learning model, there is an increase and a
change in the distribution of scores. The lowest score was achieved by one student, who scored
25, while the highest score was attained by three students, all of whom scored 95. Figure 4 shows
that, compared to the specified KKTP standard score, the achievement of cognitive learning
outcomes in the post-test of the experimental class increased, with 6 students exceeding the KKTP
score. The results of the pre-test normality test are presented in Table 2.
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Figure 4. Distribution of post-test scores for the

Figure 3. Distribution of post-test scores for the
experimental class

control class

Table 2. Pre-test normality test results

Test Type Test Class Slgl\l;flfince Conclusion of data distribution test results
Normality Test Control 0.000 The pre-test data for the control class were not
(Kolmogorov- normally distributed.

Smirnov test) Experiment 0.072 The pre-test data for the experimental class were

normally distributed.

In Table 2, the normality test above indicates that cognitive abilities in the control class
were not normally distributed, whereas those in the experimental class were normally
distributed. This result is indicated by the significance value of the normality test on the control
class pre-test data being smaller than the significance level (0.000 < 0.05), so Ho is rejected.
Meanwhile, in the experimental class pre-test data, the significance value of the normality test
was greater than the significance level (0.072 > 0.05), so HO is accepted and the data are
normally distributed, as presented in Table 3.

The results of the homogeneity test (Table 3) for the data on students' cognitive abilities
before treatment indicate a significance value greater than the significance level (0.225 > 0.05),
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so Ho is accepted. Therefore, it can be concluded that the students' cognitive abilities before
treatment are homogeneous, as presented in Table 4.

Table 3. Homogeneity pre-test result
Test Type Significance Value Conclusion of data distribution test results
Levene's Homogeneity Test 0.225 The pre-test data of the study are homogeneous

Table 1. Mann-Whitney pre-test result
Tested variables Asymp. Sig. (2-tailed)
Pre-test scores 0.802

Based on the table, it can be seen that the significance value of the pre-test data for
students' cognitive abilities is 0.802, which is greater than a = 0.05, and therefore, HO is
accepted. This result indicates that there is no significant difference in students' initial cognitive
abilities between the experimental class and the control class, as presented in Table 5.

Table S Post-test normality test results

Test Type Test Class Slgl\l;:if;nce Conclusion of data distribution test results

Normality Control 0,000 The pre-test data for the control class were not
Test normally distributed.

(Ko}mogorov— Experiment 0.034 The pre-test data for the control class were not
Smirnov test) normally distributed.

The normality test table above shows that the cognitive ability data in the control and
experimental classes are not normally distributed. This result is indicated by the significance
value of the normality test on the control class post-test data being smaller than the significance
level (0.000 <0.05), which means that HO is rejected. In the experimental class, the significance
value of the normality test is 0.034, which is smaller than the significance level of 0.05.
Therefore, it can be concluded that HO is rejected, and the experimental class post-test data are
not normally distributed, as presented in Table 6.

Table 2. Homogenitas posttest reuslt

Test Type Significance Value  Conclusion of data distribution test results
Levene's Homogeneity Test 0.070 The pre-test data of the study are
’ homogeneous

In the homogeneity test data (Table 6), it was found that the significance value of the
post-test data was 0.070, which was greater than the significance level (o > 0.05). When the
significance value is greater than the significance level, it can be said that HO is accepted,
indicating that there is no significant difference between the cognitive abilities of students in
the experimental class and those in the control class, as presented in Table 7.

Table 3. Mann Withney U Post-test results
Tested Variables Asymp. Sig. (2-tailed)
Post-test Score 0.003

Based on Table 7, it can be seen that the significance value of the post-test data for
students' cognitive abilities has a significance value of 0.003, so a < 0.05 and Ho is rejected.
This result indicates a significant difference in students' final cognitive abilities between the
control class and the experimental class, as presented in Table 8.

Based on Table 8, it is evident that in the control class using the Number Head Together
(NHT) cooperative learning model, the asymptotic significance value (2-tailed) is 0.000, which
is smaller than the significance level (a < 0.05), so Ho is rejected. This result indicates a
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significant difference between the post-test and pre-test results in the control class. In the
experimental class with the Team Games Tournament (TGT) cooperative learning model, the
Asymp. Significance value (2-tailed) is 0.014, which is smaller than the significance level (o <
0.05), so Ho is rejected. This result indicates a significant difference between the post-test and
pre-test results in the experimental class, as presented in Table 9.

Table 8. Wilcoxon Pre-test-Post-test test for the control class and experimental class

Non-Parametric Tests Nilai Asymp. Sig. (2-tailed)
Wilcoxon Signed Ranks Test Pre-test-Post-test Control Class (NHT) 0.000
Wilcoxon Signed Ranks Test Pre-test-Post-test Experimental Class (TGT) 0.014

Table 9. Effect Size Test for NHT and TGT treatments

Class Z-value Cohens’d Category
Experiment -2,456 1,025 High
Control -4,551 2,838 High

The Cohen's d value in the control class was 2.838, which, when compared to the
Cohen's d value criteria scale, placed the control class in the high influence category (Cohen's
d value > 1.00). Therefore, it can be said that the use of the NHT type of cooperative learning
model is very effective in improving students' cognitive abilities. On the other hand, the
experimental class had a Cohen's d value of 1.025, which falls in the high category (Cohen's d
value > 1.00). Therefore, the use of the TGT type of cooperative learning model also had a
significant influence on improving students' cognitive abilities.

Discussion

This research was conducted at SMA Negeri 1 Karangmojo, Gunungkidul, with two
classes serving as samples: Class XI A as the control class and Class XI B as the experimental
class. The sample was selected using a purposive sampling technique. The purpose of this study
was to determine the comparative improvement in students' cognitive abilities after
implementing the NHT and TGT cooperative learning models. Therefore, the success of this
research is evident in the improvement of students' cognitive abilities. This statement is
supported by the opinion of Destyana & Surjanti (2021), who stated that measuring learning
outcomes can be used to assess students' competencies after they have gained learning
experience.

The NHT and TGT research was conducted over four sessions. Each session consisted
of three 30-minute lessons. The NHT cooperative learning was implemented in class XI A as
the control class, with a sample size of 31 students. Prior to implementing the NHT learning
model, a pre-test was conducted to determine students' initial knowledge of the coordination
system material. In its implementation, NHT is conducted through four stages: numbering,
asking questions, thinking together, and answering. Through its syntax, NHT promotes active
learning activities. The numbering and random number generation require all students to be
prepared and active in the teaching and learning process (Aminah et al., 2023).

The TGT cooperative learning model was implemented in grade XI B as an
experimental class with a sample size of 29 students. Prior to TGT implementation, a pre-test
was conducted to determine students' prior knowledge. TGT implementation involves five
stages: class presentation, group division, games, class tournaments, and group awards
(Hamdayana, 2016). Based on this syntax, the tournament activities in TGT foster students'
mutual competence and critical thinking in problem-solving. Furthermore, group discussions
prior to the tournaments help students understand the topic, resulting in increased student
activity and learning outcomes (Putra et al., 2017). After implementing the cooperative learning
model, both the NHT and TGT types, cognitive scores were obtained using post-test questions.
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The data analysis used in this study was non-parametric because the distributions of
data in the pre-test and post-test were not normally distributed and homogeneous. Pre-test data
could not be processed using parametric analysis because neither dataset was normally
distributed (Tyastirin & Hidayati, 2017). The post-test data showed that students' cognitive
abilities were not normally distributed but homogeneous. Similar to the pre-test data, the post-
test results were analysed using non-parametric analysis.

The Mann-Whitney U test revealed no significant differences in students' cognitive
abilities before treatment between the control and experimental classes. This result is indicated
by the pre-test significance value of 0.802, which is greater than the significance level (o >
0.05). Therefore, it can be concluded that the initial cognitive abilities of students in the control
and experimental classes did not differ significantly before treatment.

On the other hand, analysis of cognitive assessment results using the Mann-Whitney
U test in the control and experimental classes after treatment showed different results. The
results showed that the post-test data significance value for students' cognitive abilities was
0.003 (a0 < 0.05). Therefore, it can be concluded that there was a difference in cognitive ability
improvement between the control and experimental classes after treatment.

Learning process is considered successful if students' knowledge levels increase
compared to previous results (Saefi, et al., 2025). Based on the Wilcoxon test, the control class
showed a significance value of 0.000, which is lower than the significance level (a < 0.05),
indicating a statistically significant difference in cognitive ability levels before and after the
implementation of the NHT learning model. The use of the NHT cooperative learning model
was proven to improve students' cognitive abilities in this study.

In the experimental class, the Wilcoxon test showed a significance level of 0.014,
which is lower than the significance level (a < 0.05). These results indicate that the
experimental class also had a significant difference in cognitive ability levels before and after
the implementation of the TGT cooperative learning model. The use of the TGT cooperative
learning model in this study was also proven to improve students' cognitive abilities.

The extent of the learning model's influence on improving students' cognitive abilities
can be further assessed using the Effect Size test. The results of the Effect Size test in the
control and experimental classes in this experiment indicated that in the control class, the NHT
cooperative learning model had a very high (significant) effect on improving learning outcomes
in the cognitive domain. On the other hand, the application of TGT cooperative learning also
demonstrated a high level of influence in improving students' cognitive abilities, as indicated
by the Effect Size test. The NHT and TGT cooperative learning models used in this study
successfully improved students' cognitive abilities. This improvement in cognitive abilities is
one sign of a successful learning process. The cooperative learning model, both the NHT and
TGT types, has a significant impact on improving students' cognitive abilities.

Classes in 11th grade at SMA Negeri 1 Karangmojo were randomly assigned and
taught by the same teacher. Based on the previous explanation, the results of a pre-test showed
that the control and experimental classes did not differ significantly, indicating that both classes
started with nearly the same prior knowledge. Although both NHT and TGT are part of the
cooperative learning model, they have several differences. NHT is designed primarily to
influence interaction patterns among students. NHT cooperative learning prioritises
collaboration among students in groups to achieve learning objectives and improve academic
mastery (Palupi et al., 2023). TGT encourages activeness, independence, and responsibility in
students through games and tournaments to improve learning outcomes (Putra et al., 2017).
Therefore, the effects of TGT and NHT on improving cognitive abilities will also differ.

NHT shows a higher effect size than TGT. The significant impact of implementing
this type of learning model is supported by the NHT syntax, which supports the learning
process. Regulation of the Minister of Education, Culture, Research, and Technology of the
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Republic of Indonesia Number 16 of 2022 concerning Process Standards in Early Childhood
Education, Elementary Education, and Secondary Education, states that a good learning
process is partly due to the creation of a motivating learning environment, providing creative
space, and fostering independence for students.

In line with this, according to Slameto (Faizah, 2017), learning models and methods
are among the external factors influencing the learning process and outcomes. The syntax of
the NHT cooperative learning model can support the creation of a motivating learning
environment, providing creative space, and fostering independence for students. Learning
using the TGT cooperative learning model aligns with the demands of the independent
curriculum, positioning students to actively participate in the learning process. In accordance
with Regulation of the Minister of Education, Culture, Research, and Technology of the
Republic of Indonesia Number 16 of 2022 concerning Process Standards in Early Childhood
Education, Elementary Education, and Secondary Education, a good learning process is
supported by the creation of a learning environment that motivates, challenges, and fosters
student independence in understanding the subject matter. Similar to the characteristics of
cooperative learning, which foster interaction patterns and tolerance among students, TGT also
trains students to increase their motivation, active participation, and competitive spirit.

TGT learning provides enjoyable learning because it is packaged in the form of
games. Although packaged in the form of a game, learning with the TGT cooperative learning
model is still implemented through a specific learning syntax. As part of the external factors
that influence learning outcomes, syntax in TGT helps create a positive learning atmosphere.
TGT, as previously explained, can also improve students' cognitive abilities. However, the
results of the effect size test indicate that the implementation of TGT in grade XI biology, the
subject of the coordination system, has a lower impact value than the implementation of NHT.
This result occurs because TGT does not have a classical discussion stage, so group members'
understanding is based solely on the teacher's initial explanation and small group discussions.
Furthermore, peer tutoring activities in small groups can impact the length of group study time
before games and tournaments, thus not optimally covering all the expected material (Putra &
Suhartini, 2025). On the other hand, in NHT, discussion outcomes can develop alongside
classical discussion activities during the response session of students whose numbers are
indicated, allowing for the achievement of learning objectives and increased academic mastery
(Azla, 2022).

CONCLUSION

Based on the results of the analysis and discussion, this study concludes that biology
learning using the NHT and TGT cooperative learning models can improve the cognitive
abilities of class XI students at SMA Negeri 1 Karangmojo in the subject of coordination
systems. This result is indicated by the increase in the average value of the NHT class from
45.48 to 70.32 after treatment (an increase in the class average of 54.62%). At the same time,
the TGT class experienced an increase in the average value from 45.00 to 55.00 after treatment
(an increase in the class average of 22%). There is a significant difference in the increase in
cognitive abilities of students at SMA Negeri 1 Karangmojo on the subject of coordination
systems after the application of the NHT and TGT cooperative learning models. The
application of the NHT and TGT cooperative learning models, based on the Effect Size test,
has a significant influence on improving the cognitive abilities of students at SMA Negeri 1
Karangmojo in the subject of coordination systems.
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