Volume 1 Nomor 1 2025, 1-10
JOIUTIERNAL OF =) E-ISSN:

EDUCATION AND APPLIED TEACHING (JEATHN. DOL:

The Power of Collaborative Learning: How Peer
Interaction Improves Student Learning Outcomes?

Aswadi Jaya', Rudi Hartono®", Sri Wahyuni®, Henrikus Joko Yulianto*
1234yniversitas Negeri Semarang, Indonesia
*Corresponding author: rudi.hartono@mail.unnes.ac.id

Abstrak

Penelitian ini menguji dampak pembelajaran kolaboratif dengan interaksi teman sebaya terhadap hasil belajar
siswa. Desain kuasi-eksperimental digunakan, melibatkan 35 siswa yang berpartisipasi dalam pretest dan
posttest. Hasil penelitian menunjukkan peningkatan yang signifikan dalam kinerja akademik siswa, dengan nilai
rata-rata meningkat dari 66,02 menjadi 79,48. Uji Paired Samples T-test mengkonfirmasi signifikansi statistik
dari peningkatan ini (p = 0,000). Data kualitatif dari wawancara siswa mengungkapkan bahwa interaksi teman
sebaya meningkatkan pemahaman, motivasi, dan kepercayaan diri dalam belajar. Siswa merasa lebih terlibat
dalam diskusi, merasa lebih mudah memahami konsep melalui penjelasan teman sebaya, dan mengembangkan
keterampilan komunikasi yang lebih baik. Penelitian ini menyoroti efektivitas pembelajaran kolaboratif dalam
meningkatkan kinerja akademik dan keterampilan sosial. Penelitian ini menunjukkan bahwa interaksi teman
sebaya yang terstruktur harus dimasukkan ke dalam strategi pengajaran untuk memaksimalkan keterlibatan dan
pemahaman siswa. Penelitian di masa depan dapat mengeksplorasi dampak jangka panjang dari pembelajaran
kolaboratif dan penerapannya dalam berbagai mata pelajaran dan tingkat pendidikan. Mengintegrasikan
teknologi ke dalam lingkungan pembelajaran teman sebaya juga dapat meningkatkan efektivitasnya. Secara
keseluruhan, penelitian ini memperkuat pentingnya pendekatan pembelajaran interaktif dalam pendidikan
modern.

Kata kunci: Pembelajaran Kolaboratif, Interaksi Teman Sebaya, Hasil Belajar.

Abstract

This study examines the impact of collaborative learning with peer interaction on student learning outcomes. A quasi-
experimental design was used, involving 35 students who participated in a pretest and posttest. The results showed a
significant improvement in students' academic performance, with the average score increasing from 66.02 to 79.48. A
Paired Samples T-test confirmed the statistical significance of this increase (p = 0.000). Qualitative data from student
interviews revealed that peer interaction enhanced understanding, motivation, and confidence in learning. Students felt
more engaged in discussions, found it easier to grasp concepts through peer explanations, and developed better
communication skills. The study highlights the effectiveness of collaborative learning in improving both academic
performance and social skills. It suggests that structured peer interaction should be incorporated into teaching strategies to
maximize student engagement and comprehension. Future research could explore the long-term impact of collaborative
learning and its application in different subjects and educational levels. Integrating technology into peer learning
environments may also enhance its effectiveness. Overall, this study reinforces the importance of interactive learning
approaches in modern education.

Keywords: Collaborative Learning, Peer Interaction, Learning Outcomes

1. INTRODUCTION

In recent decades, education systems worldwide have witnessed a significant shift in
pedagogical strategies, emphasizing the need for students to not only acquire knowledge but
to engage in meaningful interactions that foster deep learning. Collaborative learning, a
method in which students work together to solve problems and discuss ideas, has emerged as
a powerful approach that enhances students' academic achievements and prepares them for
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the challenges of the 21st century. According to a study by Johnson & Johnson (2019),
Almira (2016), Slavin (2009) and Namaziandost et al. (2020), cooperative learning
approaches have been proven to improve students' interpersonal skills, critical thinking, and
academic performance. In today's increasingly globalized and interconnected world, the
ability to collaborate effectively is not just an academic skill but a vital life skill that students
must develop for future success.

The importance of collaborative learning can be traced to its alignment with the demands of
modern education. As educational environments evolve, there is a growing recognition of the
limitations of traditional, lecture-based teaching methods. Educators have begun to
acknowledge that students’ engagement in peer interactions can lead to more meaningful and
lasting learning experiences (Cortazar et al., 2021; Ares, 2010; Lawson, 2024; Huseynli,
2024; Karabuga, F, Kaya, 2013). Vygotsky (1978), Lantolf (2000), Lantolf et al. (2014),
sociocultural theory emphasizes the role of social interaction in cognitive development,
underscoring the value of peer learning. This shift is also reflected in the rise of student-
centered learning approaches, which focus on collaboration, communication, and critical
thinking. According to a report by the OECD (2020), countries that invest in collaborative
learning strategies tend to see improvements in student motivation and long-term academic
outcomes.

However, despite the growing body of research supporting collaborative learning, the
effective implementation of peer interaction in classrooms remains a challenge. One of the
primary issues is the lack of structured guidance and training for teachers on how to facilitate
productive group work. Additionally, some students may struggle with interpersonal
dynamics, such as conflicts or unequal participation, which can hinder the potential benefits
of collaborative learning. As a result, the academic community continues to explore how best
to integrate peer interaction into educational settings to maximize its positive impact.

The aim of this research is to explore how peer interaction within collaborative learning
environments influences students' academic performance, social skills, and overall learning
experience. Specifically, the study seeks to identify the key factors that contribute to the
success or failure of collaborative learning strategies and offer recommendations for
improving their implementation in classrooms. By examining recent studies and drawing
insights from educators, the research aims to contribute to a more comprehensive
understanding of how peer interactions can transform educational practices.

Recent research supports the positive effects of collaborative learning, suggesting that
students who engage in peer discussions and group problem-solving develop stronger critical
thinking skills, greater motivation, and a deeper understanding of the subject matter (Boud et
al., 2014; Chen et al., 2022). Furthermore, a study by Williams & Priya (2016), Topping
(2009), Jaya et al. (2023) and Tsan et al. (2023) demonstrated that peer-assisted learning not
only improves academic outcomes but also enhances social cohesion and communication
skills among students. As educators continue to embrace collaborative learning as a core
component of educational practices, understanding the mechanisms behind effective peer
interaction is crucial to ensuring its success.
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2. METHOD

The research aims to explore the influence of peer interaction within collaborative learning
environments on students' academic performance, social skills, and overall learning
experience. To achieve this, the study will adopt a mixed-methods approach, integrating both
quantitative and qualitative data to offer a comprehensive understanding of the subject
(Fraenkel et al., 2014; Creswell & Creswell, 2017). This methodological framework will
allow for a holistic analysis of the factors influencing the effectiveness of peer interaction in
educational settings. The following sections outline the design, participants, data collection
techniques, and data analysis procedures.

2.1 Research Design

This study will employ a quasi-experimental design combined with qualitative case study
methods. The quasi-experimental approach will allow for the investigation of causal
relationships between peer interaction and academic outcomes, while the qualitative case
study will provide deeper insights into students' perceptions, experiences, and social
dynamics in collaborative learning environments. The design will be implemented in two
phases: the first phase will focus on the collection of quantitative data, while the second
phase will involve qualitative analysis.

2.2 Participants

The participants consisted of XI grade students of SMA 1 PGRI Palembang, 35 students in
total. Furthermore, in sampling the authors used Purposive sampling technique. Purposive
sampling is a sampling technique based on certain considerations designed to obtain samples
with the properties or characteristics needed or required for research.

2.3 Data Collection Technique

Data will be collected through two approaches. For quantitative data, pre-test and post-test
will be used to measure changes in students' academic performance, as well as self-
administered questionnaires to assess improvements in communication, teamwork, and
problem-solving skills. For qualitative data, semi-structured interviews will be conducted
with students from both groups, as well as observations during group activities to identify
patterns of interaction and collaboration.

2.4 Data Analysis Technique

a. Quantitative Analysis: The quantitative data will be analyzed using statistical methods. A
paired sample t-test will compare pre- and post-test scores within both the experimental
and control groups to assess the impact of collaborative learning on academic
performance. Descriptive statistics (mean, standard deviation) will summarize the overall
performance of both groups.

b. Qualitative Analysis: For qualitative data, thematic analysis will be used to identify
common themes and patterns in the interview responses. This will involve categorizing
responses into themes and interpreting them within the context of collaborative learning.
Additionally, observational notes will be analyzed to identify recurring behaviors, such
as communication patterns, conflict resolution strategies, and participation levels.

3. RESULT AND DISCUSSION

Result
3.1 The Student Learning Outcomes through Collaborative Learning
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Based on the data of pretest and posttest scores of 35 students in the table below (table 1),
there is an increase in student learning outcomes after collaborative learning is applied. This
shows that this method has a positive impact on students' understanding and mastery of the
material.

Table 1. The Result of Pretest and Postest

No Name Pretest Post-test
1 Student 1 73 80
2 Student 2 75 88
3 Student 3 71 88
4 Student 4 67 79
5 Student 5 50 59
6 Student 6 56 66
7 Student 7 79 90
8 Student 8 61 70
9 Student 9 65 80
10 Student 10 77 93
11 Student 11 53 67
12 Student 12 69 85
13 Student 13 74 86
14 Student 14 63 78
15 Student 15 55 70
16 Student 16 80 95
17 Student 17 70 85
18 Student 18 66 79
19 Student 19 59 71
20 Student 20 62 75
21 Student 21 68 82
22 Student 22 72 88
23 Student 23 60 73
24 Student 24 64 79
25 Student 25 78 91
26 Student 26 57 72
27 Student 27 55 69
28 Student 28 76 92
29 Student 29 71 85
30 Student 30 58 70
31 Student 31 75 89
32 Student 32 67 80
33 Student 33 52 66
34 Student 34 79 94
35 Student 35 54 68
Mean 66,02 79,48

Based on the pretest and posttest score data from 35 students, there was a significant
improvement in learning outcomes after implementing the collaborative learning method.
The average pretest score before applying this method was 66.02, while the average posttest
score increased to 79.48 after the implementation of collaborative learning. This indicates
that students experienced an enhancement in their understanding and mastery of the subject
matter through this approach.

4
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Furthermore, none of the students showed a decrease in their posttest scores, meaning that the
method had a positive impact on all learners. Students who initially had low pretest scores
(e.g., scores ranging from 50—60) also showed considerable improvement in the posttest, with
most achieving scores above 70. This suggests that the collaborative learning method
effectively supports students with a lower initial understanding in improving their academic
performance.

One of the key factors contributing to this improvement is peer interaction during the
collaborative learning process. In this method, students not only receive explanations from
the teacher but also exchange ideas, explain concepts to one another, and discuss materials in
small groups. This process allows students who have a better grasp of the subject to assist
their peers, while those who struggle with understanding receive the opportunity to learn
more actively and interactively. Peer interaction motivates students to learn, boosts their
confidence in expressing their thoughts, and helps them grasp concepts more easily through
discussion and problem-solving.

These findings align with Hayati et al. (2023) research, which found that implementing the
STAD cooperative learning model improved students' collaboration skills and learning
outcomes. In her study, students' collaboration skills increased from 69.10% to 98.57%, and
the number of students achieving good scores also rose significantly.

Furthermore, a study by Darmawan & Pujiastuti (2023) confirmed that the collaborative
learning model effectively enhances high school students' mathematics learning outcomes.
Students who engaged in this model demonstrated better conceptual understanding and
higher evaluation scores compared to those who learned individually.

Based on this analysis, it can be concluded that collaborative learning is an effective
approach to improving student learning outcomes. Through peer interaction, group
discussions, and collective problem-solving, students can build a deeper understanding and
significantly enhance their academic performance. This interaction not only benefits
cognitive aspects but also fosters social skills, self-confidence, and communication abilities,
all of which are crucial for both education and everyday life. To see the exposure of
significant results between pretest and posttest student learning outcomes, can be seen in the
table below (Table 2 and 3).

Table 2. Descriptive Statistics

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair 1 Pretest 66,03 35 8,883 1,502
Posttest 79,49 35 9,590 1,621
Table 3. Paired Sample T-test
Paired Samples Test
Paired Differences t df | Sig. (2-
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Std 95% Confidence tailed)
M Std. £ ' Interval of the
can Deviation ror Difference
Mean
Lower | Upper
. Pretest -
Pair 1 -13,457 2,227 377 | -14,222 | -12,692 | -35,743 | 34 | ,000
Posttest

Paired Samples Test results show a significant difference between pretest and posttest scores
after the implementation of collaborative learning. The average score increase was 13.46
points with a t-count value of (-35.743) and Sig. (2-tailed) 0.000, which indicates that this
improvement is not a coincidence, but rather a real effect of the applied method.

This finding is in line with Hayati et al. (2023) research, which showed an increase in
collaboration skills and student learning outcomes through the STAD model, as well as
Darmawan & Pujiastuti (2023) research, which found that collaborative learning improved
students’ understanding of mathematical concepts. Overall, these results strengthen the
evidence that collaborative learning methods are effective in improving students' learning
outcomes and skills.

3.2 Students’ perspectives on Collaborative Learning with Peer Interaction in Improving
Student Learning Outcomes
Based on the conducted interviews, the majority of students stated that collaborative learning
with peer interaction helped them understand the material better than individual learning.
Students felt more comfortable asking questions and discussing with their peers when they
encountered difficulties in understanding concepts. One student stated, I often get confused
when listening to the teacher's explanation, but when discussing with friends, I find it easier
to understand” (Student 1). This indicates that group interaction allows students to receive
various perspectives and simpler explanations from their peers, ultimately enhancing their
understanding of the material being studied.
In addition, students also revealed that collaborative learning increases their motivation and
engagement in the learning process. They tend to be more active in discussions and
classroom activities when they feel the learning environment is more interactive. One student
shared, "l feel more excited to learn because the atmosphere is more relaxed, and | can
discuss with my friends™ (Student 2). Moreover, this method helps shy students become more
confident in expressing their opinions. Another student added, "I used to be afraid to speak in
class, but after frequently engaging in group discussions, | feel more confident” (Student 3).
This shows that collaborative learning not only positively impacts academic achievement but
also contributes to the development of students' social skills.
These interview findings align with the study Qureshi et al. (2023), which highlights that peer
interaction in collaborative learning enhances students’ comprehension, engagement, and
communication skills. The research found that students who actively participate in group
discussions achieve higher learning outcomes compared to those who study individually.
Additionally, factors such as social support from peers and a more interactive learning
environment significantly contribute to students' academic success. Therefore, it can be
concluded that collaborative learning with peer interaction is an effective strategy for
improving learning outcomes, motivation, and social skills among students.
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In addition, according to Er et al. (2021) this study emphasizes that peer interaction and
feedback promote deeper understanding, critical thinking, and academic success. The
dialogic peer feedback approach allows students to construct knowledge actively, improving
their understanding and communication skills. Thus, collaborative learning with peer
interaction is proven to be an effective strategy in improving student learning outcomes.

Discussion

The findings of this study provide strong evidence that collaborative learning with peer
interaction significantly improves student learning outcomes. The increase in posttest scores,
as indicated by the Paired Samples T-test, confirms that the improvement is statistically
significant, not random. The mean score increase of 13.46 points demonstrates that students
benefit academically from engaging in discussions, exchanging ideas, and solving problems
together.

These results align with previous research, such as Hayati et al. (2023), who found that the
STAD cooperative learning model enhanced both students’ collaboration skills and academic
performance, with a notable increase in students achieving higher scores. Similarly,
Darmawan & Pujiastuti (2023) confirmed that collaborative learning is effective in improving
conceptual understanding in mathematics, showing that students learning collaboratively
performed better than those learning individually.

Beyond academic improvements, student interviews revealed that peer interaction enhances
engagement, motivation, and confidence. Many students reported that they understood
concepts better when discussing them with peers rather than learning alone. This supports the
findings of Qureshi et al. (2023), which emphasized that students involved in group
discussions exhibit higher comprehension, engagement, and communication skills compared
to those who study individually.

Moreover, Er et al. (2021) highlighted that peer feedback plays a crucial role in fostering
critical thinking and deeper understanding. Their study demonstrated that collaborative
learning environments allow students to actively construct knowledge and refine their ideas
through discussion.

Thus, this study reinforces the growing body of research supporting collaborative learning as
a powerful pedagogical strategy. It not only improves academic outcomes but also cultivates
essential 21st-century skills such as critical thinking, communication, and teamwork, making
it a valuable approach for modern education.

4. CONCLUSION

The findings of this study indicate that collaborative learning with peer interaction
significantly enhances student learning outcomes. The increase in the average pretest score
from 66.02 to a posttest score of 79.48 demonstrates a substantial improvement in students'
understanding and mastery of the material. Statistical analysis through the Paired Samples T-
test confirms that this improvement is significant, with a p-value of 0.000, meaning the effect
is not due to chance. Additionally, qualitative data from student interviews reveal that peer
interaction fosters a deeper understanding, increases motivation, and boosts confidence in
learning. Students feel more comfortable asking questions, engaging in discussions, and
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expressing their ideas, which contributes to both academic success and the development of
social skills.

To maximize the benefits of collaborative learning, teachers should incorporate structured
peer interaction methods, such as small-group discussions and peer-assisted learning, to
enhance engagement and comprehension. Schools should also support this approach by
providing training and resources to help teachers implement collaborative learning
effectively. Students are encouraged to take an active role in discussions, as it helps reinforce
their understanding and strengthens communication skills.

Future studies could expand the scope of research by applying collaborative learning
strategies to different subjects and grade levels to assess their effectiveness across various
educational contexts. Longitudinal studies are recommended to examine the long-term impact
of peer interaction on student achievement. Additionally, integrating technology into
collaborative learning, such as digital platforms for group discussions, could be explored to
enhance engagement. Further research on classroom dynamics, including group composition
and leadership roles, could provide deeper insights into optimizing peer learning
environments. By refining and adapting collaborative learning methods, educators can create
more effective and interactive learning experiences that support student success.
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