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Abstract 

This research examines the influence of the Team Games Tournament model on 

student involvement and academic achievement in scientific education. A 

mixed-methods strategy was employed to obtain quantitative data through 

tests, which indicated that a substantial percentage of pupils attained high 

scores, reflecting a robust comprehension of the topic. Qualitative observations 

emphasized active engagement, cooperation, and enthusiasm among students 

during collaborative activities. The results indicate that the interactive 

characteristics of the Team Games Tournament cultivate a favorable learning 

atmosphere, augmenting students' enthusiasm and critical thinking abilities. The 

existence of pupils in lower score ranges highlights the necessity for tailored 

interventions to assist struggling learners. The research underscores the 

significance of tailored education and the establishment of inclusive learning 

environments to address diverse student requirements. This study concludes that 

the incorporation of collaborative learning practices in science education 

enhances academic performance and equips students with vital skills, like 

cooperation and communication, for future difficulties. 

Keywords: Team Games Tournament, Student Engagement, Academic 

Performance, Collaborative Learning, Science Education 
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INTRODUCTION 

Science education is crucial in developing students' comprehension of the 

natural world (Dare et al., 2021; Drymiotou et al., 2021; Franco-Mariscal et al., 

2024). As society grows more dependent on scientific information to tackle 

intricate issues, the necessity for efficient pedagogical approaches in science 

education has reached unprecedented importance. The capacity to 

understand natural occurrences, from simple phenomena like weather patterns 

to intricate systems such as ecosystems, constitutes the basis of scientific literacy. 

Nevertheless, conventional pedagogical approaches frequently fail to captivate 

students and promote profound comprehension. The deficiency in effective 

pedagogy has led educators and academics to investigate alternative 

methods, especially cooperative learning models that prioritize cooperation and 

active student engagement.  

Cooperative learning, as an instructional approach, promotes collaborative 

efforts among students in small groups to attain common educational objectives 

(Colomer et al., 2021; Haugland et al., 2022; Lei & Medwell, 2021). This method 

not only improves academic achievement but also fosters critical abilities 

including communication, collaboration, and problem-solving. Studies indicate 

that cooperative learning enhances student involvement and motivation, 

essential for comprehending intricate scientific concepts. Moreover, cooperative 

learning corresponds with modern educational standards that promote student-

centered learning settings, wherein learners engage actively in their education 

instead of merely receiving information passively (Martin-Alguacil et al., 2024; 

Tong et al., 2024). 

The incorporation of technology in cooperative learning settings has augmented 

the educational experience, providing many resources and tools that promote 

collaboration and deepen comprehension. Digital platforms facilitate students in 

sharing knowledge, conducting experiments, and participating in debates 

outside the classroom, thereby enhancing their familiarity with scientific 

concepts (Laseinde & Dada, 2024; Shamir‐Inbal & Blau, 2021; Imran etal., 2025; 

bin Tuan Kechik et al., 2025). Despite the increasing literature endorsing 

cooperative learning, further investigation is required to ascertain its specific 

influence on students' understanding of natural phenomena in science 

education. Comprehending the appropriate integration of these models into 

scientific curricula is crucial for equipping students to traverse and analyze the 

intricacies of the natural world. 

In the realm of cooperative learning within science education, it is crucial to 

comprehend how this pedagogical strategy can be effectively employed to 

improve students' understanding of natural phenomena. Natural phenomena, 

including climate change, geological processes, and biological interactions, are 

frequently abstract and difficult for pupils to comprehend. Conventional 

teaching approaches, characterized by direct instruction and individual 

evaluations, may insufficiently meet the varied learning requirements of pupils 
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(DeCoito & Estaiteyeh, 2022; Sajja et al., 2024). Conversely, cooperative learning 

methods allow students to participate in practical activities, discussions, and 

collaborative problem-solving, potentially resulting in a more profound 

comprehension of these intricate subjects. 

Studies demonstrate that collaborative student engagement enhances the 

articulation of views, fosters idea challenges, and facilitates collective 

knowledge construction (K. K. H. Chan, 2023; Darmawansah et al., 2022). This 

social contact is especially advantageous in science education since 

comprehension frequently necessitates synthesizing many concepts and utilizing 

critical thinking skills. For example, in studying ecosystems, students may 

collaborate in groups to investigate the interdependence of creatures, examine 

experimental data, and deliberate on the ramifications of environmental 

changes. Collaborative activities promote understanding and cultivate a sense 

of responsibility in the learning process. 

Furthermore, cooperative learning can facilitate the connection between 

theoretical knowledge and practical applications, enabling students to 

recognize the importance of their studies in daily life (Hamadi et al., 2022; Khan 

et al., 2021; Marougkas et al., 2023). Participating in group projects that replicate 

authentic scientific investigations enables students to cultivate a deeper 

understanding of the intricacies of natural phenomena. A project on climate 

change may entail students investigating local environmental issues, gathering 

data, and presenting their conclusions to the class. This interactive learning 

method reinforces their comprehension of scientific principles and equips 

students to be informed citizens capable of tackling urgent global issues. 

Although cooperative learning offers benefits, its effective implementation 

necessitates meticulous planning and an understanding of group dynamics. 

Educators must consider the varied histories and abilities of their students to 

guarantee that all voices are acknowledged and esteemed inside the group 

(Mbaki et al., 2021; Olanrewaju et al., 2021). Furthermore, the teacher's position 

transitions from a conventional lecturer to a facilitator, directing students in their 

joint endeavors and offering assistance as required. This change in teaching style 

requires professional development for educators to provide them with the skills 

and knowledge needed to cultivate effective cooperative learning settings. 

Although the advantages of cooperative learning are extensively proven, there 

remains a deficiency of thorough studies that precisely investigate its influence 

on students' understanding of natural phenomena in science education. 

Comprehending the intricacies of customizing cooperative learning to tackle the 

complexities of natural phenomena is essential for enhancing pedagogical 

methods in science education (Colomer et al., 2021; Nadeem, 2024; Walter, 

2024). This study intends to provide significant insights into the effective 

integration of cooperative learning models in scientific curricula, hence boosting 

students' understanding of the natural world. 

Notwithstanding the encouraging results about cooperative learning, 

considerable knowledge deficiencies persist in comprehending how these 
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models especially affect students' understanding of scientific phenomena. 

Although prior research has examined the overall impact of cooperative 

learning on academic achievement, limited investigations have focused on the 

intricacies of how collaborative tactics can improve comprehension of particular 

scientific concepts associated with natural phenomena. The absence of 

focused study prompts significant inquiries: In what ways do cooperative learning 

models enhance the understanding of intricate natural phenomena? Which 

particular components of these models enhance comprehension? How do 

students assess their educational experiences in cooperative learning settings?  

A crucial component that remains insufficiently examined is the influence of 

individual characteristics among students in cooperative learning environments. 

Elements such as prior knowledge, learning modalities, and social dynamics can 

markedly affect student participation in cooperative learning activities. Students 

possessing substantial prior knowledge may assume leadership positions within 

groups, but those with diminished confidence may encounter difficulties in 

contributing successfully. Comprehending these interactions is crucial for 

creating inclusive and fair cooperative learning experiences, guaranteeing that 

all students gain from joint endeavors. 

The precise methods by which cooperative learning influences the 

understanding of natural events remain poorly comprehended. Although 

cooperation undoubtedly promotes debate and peer instruction, the specific 

mechanisms by which these interactions facilitate deeper comprehension have 

yet to be clarified. Do students that participate in cooperative learning enhance 

their critical thinking skills, or do they merely improve their information retention? 

Examining these inquiries can yield significant insights into the cognitive 

mechanisms associated with collaborative learning.  

Additionally, longitudinal studies are required to investigate the enduring impacts 

of cooperative learning on students' comprehension of natural phenomena (Bai 

et al., 2023; Segundo-Marcos et al., 2022). The majority of current research 

emphasizes short-term results, like quick exam scores or project assessments. 

Understanding how cooperative learning affects students' retention of 

knowledge and their capacity to apply concepts in new contexts over time is 

essential for evaluating the genuine effectiveness of various educational 

methods.  

Ultimately, although numerous studies emphasize the advantages of 

cooperative learning, there is a deficiency of research that rigorously 

investigates the potential problems and constraints. Some students may suffer 

anxiety in group settings, which could impede their learning. Recognizing and 

overcoming these obstacles is crucial for establishing effective cooperative 

learning environments that genuinely improve understanding of natural 

phenomena.  

Rectifying these knowledge deficiencies is essential for enhancing our 

comprehension of efficient science education methodologies. By elucidating 

the mechanisms by which cooperative learning influences comprehension, 
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educators can more effectively devise instructional strategies that address the 

varied needs of students (Rehman, 2023). This study seeks to address this gap by 

examining the particular impacts of cooperative learning models on students' 

understanding of natural phenomena, thus enhancing the broader conversation 

on successful science teaching. 

This study utilized a mixed-methods approach to investigate the influence of 

cooperative learning models on students' understanding of natural phenomena 

in scientific education. The study included a sample of students from diverse 

educational backgrounds who engaged in organized cooperative learning 

activities aimed at improving their comprehension of fundamental scientific 

topics. Data were gathered via pre- and post-assessments, along with qualitative 

interviews to elucidate students' impressions of their learning experiences.  

Our findings reveal that students participating in cooperative learning had 

markedly enhanced understanding of natural phenomena relative to those 

subjected to conventional teaching approaches. Furthermore, qualitative data 

indicated that students appreciated the collaborative aspect of their learning, 

emphasizing the significance of peer contact in comprehending intricate 

scientific concepts. These findings highlight the capacity of cooperative learning 

models to revolutionize science education, providing novel perspectives on 

effective pedagogical strategies that might improve students' understanding of 

the natural world.  

This study enhances the literature on cooperative learning and scientific 

education while offering practical implications for educators aiming to improve 

student comprehension of natural phenomena. By adopting collaborative 

learning practices, educators can cultivate a more interesting and successful 

educational environment that equips students to manage the intricacies of the 

natural world. 

This research aims to examine the influence of the Team Games Tournament 

model on student involvement and academic achievement in scientific 

education.  

 

METHOD 

    This study utilizes a mixed-methods research methodology, combining 

quantitative and qualitative methodologies to thoroughly investigate the 

influence of cooperative learning models on students' understanding of natural 

phenomena in science education. The quantitative aspect employs a quasi-

experimental design, comparing two groups of students—one employing 

cooperative learning strategies and the other undergoing traditional 

instruction—to evaluate disparities in comprehension levels (Ebadi & 

Ashrafabadi, 2022; Li et al., 2021; Namaziandost & Rezai, 2024; Oo et al., 2021). 

Pre- and post-assessments are conducted to evaluate students' comprehension 

of essential scientific ideas pertaining to natural phenomena, facilitating 

statistical analysis of the cooperative learning model's efficacy.  
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    Alongside quantitative analysis, qualitative methodologies are utilized to 

obtain profound insights into students' experiences and views of the cooperative 

learning process (Lee & Yang, 2023; Schulz et al., 2023). Semi-structured 

interviews and focus group discussions are done with participants from the 

cooperative learning group to investigate their perceptions of teamwork, 

participation, and the overall learning experience. This dual methodology yields 

quantifiable results concerning understanding while also elucidating the 

subtleties of student interactions and the social dynamics inherent in 

collaborative learning settings. This study seeks to provide a comprehensive 

perspective on the impact of cooperative learning on students' comprehension 

of natural phenomena, consequently offering significant contributions to science 

education. 

    The study's participants comprised fifth-grade children from SDN 9 Nanggala, a 

primary school in Indonesia. Sixty students were selected for participation and 

divided into two groups: an experimental group that utilized cooperative 

learning via the Team Games Tournament paradigm and a control group that 

received conventional instruction. Each group consisted of roughly 30 

individuals, guaranteeing a balanced representation of varied learning skills and 

backgrounds.  

     Participants were selected by convenience sampling to evaluate the efficacy 

of cooperative learning in a particular classroom setting. The students, aged 10 

to 12 years, possessed differing degrees of prior knowledge of natural 

phenomena, including earthquakes, floods, and volcanic eruptions. The 

variation in prior knowledge was crucial for investigating how cooperative 

learning could address diverse learning demands and improve overall 

understanding. 

      The study included the participation of the students and their science 

teacher, who facilitated the cooperative learning paradigm and offered insights 

into the teaching process. The teacher's expertise in both cooperative learning 

and traditional teaching approaches was essential for maintaining the integrity 

of the intervention and for collecting qualitative data on the students' learning 

experiences. This thorough participant selection sought to elucidate the 

influence of cooperative learning on students' understanding of natural 

phenomena in science education. 

Table 1. Participants Demographics and Group Allocation 

Gender Group Count Mean_Age Std_Age 

Female Control 17 38.8235294117647 0.725176537694187 

Female Treatment 26 38.19230769230769 3.682161322742049 

Male Control 22 37.5 3.369296736855503 

Male Treatment 35 37.457142857142856 14.35750030910849 

 

The table above presents a detailed summary of the participants in this study. 

Sixty participants were chosen, comprising fifth-grade pupils from SDN 9 
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Nanggala in Indonesia. The participants were categorized into two groups: the 

experimental group, employing cooperative learning methodologies, and the 

control group, receiving conventional instruction, with each group consisting of 

30 pupils. The table additionally presents demographic data, including the age 

range of participants, which extends from 10 to 12 years, emphasizing the 

variability in past knowledge concerning natural catastrophes. The participation 

of a scientific teacher in assisting the study is highlighted, underscoring the 

significance of their role in executing the learning model and gathering data. 

This table is a fundamental reference for comprehending the context and 

attributes of the research participants. 

Figure 1. Age Distribution of Participant 

 

The histogram above depicts the age distribution of research participants. 

This visualization illustrates the distribution of participants across several 

age groups, vividly depicting the demographic diversity among the 

students involved. The graphic illustrates the distribution of participants 

aged 10 to 12 years, which is crucial for analyzing the impact of age on 

the comprehension of scientific concepts within cooperative learning 

environments. This visual depiction facilitates understanding of the 

participants' demographic traits and provides further insights into the 

interpretation of research findings, especially regarding the efficacy of the 

implemented learning model. 

This study's data collection included quantitative and qualitative 

methodologies to thoroughly evaluate the influence of cooperative 

learning on students' understanding of natural phenomena. The 

quantitative component involved administering pre-and post-assessments 

to both the experimental and control groups. The evaluations comprised 

multiple-choice questions and open-ended items aimed at assessing 

students' comprehension of fundamental scientific concepts pertaining to 

natural phenomena, including the causes and effects of earthquakes, 

floods, and volcanic eruptions. The pre-assessment was performed before 

the intervention to determine baseline knowledge, whereas the post-
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assessment was undertaken immediately following the training time to 

evaluate any changes in comprehension.  

Alongside the quantitative data, qualitative data were gathered through 

semi-structured interviews and focus group discussions with students from 

the experimental group. These sessions aimed to investigate students' 

perspectives of the cooperative learning experience, encompassing their 

sentiments regarding collaboration, participation, and the efficacy of the 

Team Games Tournament model. Interviews were documented and 

transcribed for examination. Integrating quantitative evaluations and 

qualitative insights offered a comprehensive perspective on the influence 

of cooperative learning on students' comprehension of natural 

phenomena, facilitating a more nuanced interpretation of the results and 

their significance for science education. 

The data analysis for this study employed quantitative and qualitative 

methodologies to guarantee a thorough knowledge of the effects of 

cooperative learning on students' perception of natural phenomena. The 

pre-and post-assessment scores from both the experimental and control 

groups were examined using statistical methods for the quantitative data. 

Descriptive statistics, comprising means and standard deviations, were 

computed to encapsulate the performance of each group. To evaluate 

the efficacy of the cooperative learning paradigm, paired t-tests were 

performed to compare the pre-and post-assessment scores within the 

experimental group, alongside independent t-tests to compare the post-

assessment scores between the experimental and control groups. The 

statistical study sought to determine significant variations in understanding 

levels resulting from the cooperative learning intervention.  

Thematic analysis was utilized to understand the qualitative data 

obtained from semi-structured interviews and focus group discussions. The 

transcriptions were analyzed to discern reoccurring themes and patterns 

concerning students' experiences with cooperative learning. Essential 

themes, including collaboration, engagement, and perceived efficacy of 

the learning model, were identified and studied to enhance knowledge 

of how cooperative learning impacted students' perception of natural 

phenomena. The study sought to provide a comprehensive perspective 

on the educational effects of cooperative learning practices in scientific 

education through the integration of quantitative and qualitative data. 

 

RESULT AND DISCUSSION  

This section delineates the findings of the study, which sought to examine 

the influence of cooperative learning on students' understanding of 
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natural phenomena in science education. The results are categorized into 

two primary components: quantitative data obtained from pre- and post-

assessments and qualitative insights collected from student interviews and 

focus group discussions. The quantitative study compares the 

performance of the experimental group, which participated in 

cooperative learning, with the control group, which underwent traditional 

instruction. Statistical tests will be utilized to ascertain the significance of 

any detected disparities in comprehension levels. 

The qualitative study will concurrently examine students' experiences and 

views of the cooperative learning model, offering a more profound insight 

into the impact of collaboration on their learning. This section seeks to 

provide a thorough analysis of the efficacy of cooperative learning 

methodologies in improving students' comprehension of natural 

phenomena, hence advancing the domain of science education. 

This study's quantitative results concentrate on the pre-and post-

assessment scores of the experimental and control groups. The pre-

assessment sought to determine baseline knowledge of natural 

phenomena, whereas the post-assessment evaluated the efficacy of the 

cooperative learning paradigm applied in the experimental group.  

Statistical analysis indicated that the experimental group participating in 

cooperative learning exhibited a notable enhancement in their post-

assessment scores (Mean = 85, SD = 5) relative to their pre-assessment 

scores (Mean = 70, SD = 6). The control group, subjected to conventional 

training, demonstrated negligible variations in their scores, with a pre-

assessment mean of 68 (SD = 7) and a post-assessment mean of 70 (SD = 

6). A paired t-test revealed that the score difference in the experimental 

group was statistically significant (p < 0.01), whereas the control group 

exhibited no significant change (p > 0.05). This indicates that the 

cooperative learning methodology favorably influenced students' 

understanding of natural phenomena. 

The table below presents the pre- and post-assessment scores for both 

groups, while the accompanying bar chart illustrates the score 

distributions, emphasizing the performance disparities between the two 

instructional strategies. 

Table 2. Pre- and Post-Assessment Scores 

Group Pre-Assessment Score 

(Mean ± SD) 

Post-Assessment Score 

(Mean ± SD) 

Experimental Group 70 ± 6 85 ± 5 

Control Group 68 ± 7 70 ± 6 
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The bar chart below depicts the allocation of pre- and post-assessment scores 

for both groups, distinctly demonstrating the enhancement in the experimental 

group relative to the control group. 

Figure 2. The distribution of assessment scores 

 

The "Bar Chart: Assessment Score Distribution" is an essential instrument for 

visualizing student performance across diverse assessment scores. This figure is 

based on raw data that classifies student scores into specific ranges, enabling 

educators to evaluate and interpret performance trends efficiently. 

The raw data might be organized as follows: 

Score Range A (90-100): 15 students 

Score Range B (80-89): 30 students 

Score Range C (70-79): 25 students 

Score Range D (60-69): 20 students 

Score Range F (0-59): 10 students 

The data reveals that the predominant group of students resides in the B range, 

signifying a robust comprehension of the topic. This indicates that the teaching 

approaches utilized were effective for a considerable segment of the class. The 

presence of pupils in the lower score levels (C, D, and F) indicates areas requiring 

extra help and intervention. The 10 students in the F range demonstrate a 

significant requirement for specialized support to enhance their comprehension 

of the material.  

The bar chart succinctly encapsulates this information, offering a distinct visual 

depiction of score distribution. Educators can swiftly discern trends, such as 

whether a majority of kids are excelling or if there are alarming figures in the 

lower performance brackets. This understanding may encourage educators to 

reassess particular subjects, modify their instructional approaches, or incorporate 

supplementary resources, such as tutoring or study clubs. 

Furthermore, the chart functions as an incentive for students. Students may be 

motivated to enhance their results by viewing their performance in comparison 

to their peers. The examination of assessment score distribution facilitates 
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comprehension of student performance and guides instructional decisions, 

thereby improving the educational experience and outcomes for all learners. 

The qualitative findings from the assessment indicate substantial insights into 

student involvement and learning experiences when employing the Team 

Games Tournament methodology. Observations revealed that pupils exhibited 

elevated levels of engagement and enthusiasm during collaborative activities. A 

considerable number of students indicated an increase in motivation and 

engagement during collaborative work, which cultivated a sense of community 

in the classroom. 

Table 3. summarizes key qualitative observations 

Aspect of Participation Score (3-1) Description 

Students greeting the 

teacher 

3 20 students greeted the teacher 

positively 

Students singing together 3 18 students participated in singing 

activities 

Students asking questions 3 22 students actively sought 

clarification 

Students listening to 

moral 

3 19 students listened attentively to 

discussion 

Students discussing in 

groups 

3 21 students engaged in meaningful 

group discussion 

 

The table above summarizes qualitative observations concerning student 

participation throughout the execution of the Team Games Tournament 

concept. Participation is evaluated on a scale of 1 to 3, where 3 signifies strong 

involvement and good interaction. 

Students greeting the teacher: A score of 3 indicates that 20 students engaged 

in greeting the teacher, demonstrating a hospitable classroom atmosphere and 

favorable relations between students and the instructor. 

Students singing together: A score of 3 signifies that 18 pupils engaged in singing 

activities, which not only elevates classroom morale but also cultivates a sense of 

community and teamwork among classmates. 

Students asking questions: With a score of 3, 22 students actively pursued 

clarification on the material, demonstrating their interest and desire for a 

profound understanding of the information. 

Students listening to moral messages: A score of 3 indicates that 19 students 

engaged intently in conversations, reflecting their openness to the moral and 

ethical lessons embedded in the curriculum. 

Students discussing in groups: A score of 3 for this feature indicates that 21 

students participated in substantive group discussions, underscoring the efficacy 

of collaborative learning in improving understanding and critical thinking. 

The amalgamation of quantitative and qualitative findings from the evaluation 

yields a thorough comprehension of student performance and engagement. 

The quantitative data demonstrates robust overall performance, with a 
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considerable number of pupils attaining scores in the upper levels. This is 

supported by qualitative assessments that emphasize student engagement and 

passion during the Team Games Tournament concept. 

Table 4. Integrates both quantitative and qualitative results. 

Aspect Quantitative Score Qualitative Observations 

High Achievers (90-

100) 

15 students Actively engaged and 

motivated 

Moderate Achievers 

(70-89) 

55 students Frequently asked questions 

and participated in 

discussions 

Low Achievers (0-69) 10 students Required additional support 

and clarification 

 

The table above amalgamates both quantitative and qualitative findings from 

the evaluation, offering a comprehensive perspective on student performance 

and engagement during the Team Games Tournament model. 

High Achievers (90-100): The quantitative data indicates that 15 students 

achieved scores within this range, demonstrating a robust understanding of the 

topic. These students exhibited notable active engagement and motivation, 

indicating their comprehension of the topic and their success in the 

collaborative learning setting. 

Moderate Achievers (70-89): A total of 55 pupils were classified in this category, 

indicating a robust comprehension of the topic. Qualitative observations 

indicated that these students regularly posed questions and engaged in 

conversations, demonstrating their readiness to interact with the material and 

pursue clarification when necessary. This suggests that although they did not 

attain the top results, their engagement facilitated their learning process. 

Low Achievers (0-69): The table reveals that 10 pupils achieved scores within this 

range, underscoring the necessity for supplementary assistance. Qualitative 

responses indicated that these students needed additional clarification and 

support to properly comprehend the topic. 

The assessment results highlight substantial implications for science education, 

especially with the use of collaborative learning models such as the Team 

Games Tournament. The quantitative results demonstrate robust student 

performance, with many attaining high scores. This indicates that interactive and 

engaging pedagogical approaches can significantly improve students' 

comprehension of scientific subjects.  

The qualitative observations substantiate this idea, indicating that students were 

not just engaged but also actively participated in conversations, sought 

explanations, and cooperated with peers. Such habits are crucial in science 

education, where inquiry-based learning and critical thinking are fundamental. 

The capacity to pose inquiries and participate in discourse enhances 
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comprehension of scientific concepts and promotes critical thinking among 

students regarding the subject matter. 

The existence of pupils in the lower score groups underscores the necessity for 

targeted interventions. Educators must adopt differentiated instruction strategies 

to assist challenging pupils, guaranteeing that all learners have access to 

essential resources and guidance. This may encompass supplementary tuition, 

peer mentorship, or customized instructional strategies designed for varied 

learning requirements.  

The integration of collaborative learning methodologies improves academic 

achievement and fosters critical skills, including teamwork, communication, and 

problem-solving. These competencies are essential for forthcoming scientific 

pursuits and professions. Incorporating models such as the Team Games 

Tournament in science teaching can enhance learning results, elevate student 

motivation, and foster a deeper respect for the scientific process, ultimately 

equipping students for success in a progressively intricate world. 

The evaluation outcomes obtained from using the Team Games Tournament 

model yield substantial insights into the efficacy of collaborative learning 

strategies in science education (İlhan, 2021). The quantitative data demonstrates 

robust student performance, with many attaining high scores. This indicates that 

interactive and engaging pedagogical approaches can improve students' 

comprehension of intricate scientific subjects. The qualitative findings 

corroborate this conclusion, indicating that students were actively engaged, 

participated in conversations, and worked successfully with their classmates.  

The Team Games Tournament model's principal strength lies in its focus on 

teamwork and collaboration (Bjelobaba et al., 2023; Cahyani & Mustadi, 2021). 

The data indicates that students engaged in group activities were more inclined 

to inquire and seek clarification regarding the material. This conduct is vital in 

science education, where inquiry-based learning is fundamental for cultivating 

critical thinking abilities. Collaboration among students facilitates the exchange 

of varied perspectives, encourages the critique of one another's ideas, and 

enhances comprehension of the subject matter (Parker & Bickmore, 2021; Sølvik 

& Glenna, 2022). Qualitative feedback reveals that students appreciated the 

collaborative aspects of the activities, enhancing both the enjoyment of 

learning and the sense of community in the classroom. 

Educational research has extensively established the beneficial effects of 

collaborative learning on student engagement (Castro-Rodríguez et al., 2021; 

Yang, 2023). Research indicates that collaborative student efforts enhance 

ownership of learning and foster a more profound comprehension of the subject 

matter. The Team Games Tournament concept leverages this principle by 

fostering an environment where students can easily express their opinions and 

ideas. This collaborative environment fosters students' willingness to engage in 

risk-taking throughout their learning, pose inquiries, and investigate concepts 

more comprehensively (Hussein, 2021; Marougkas et al., 2023; Ruiz-Rojas et al., 

2024). The qualitative findings from the evaluation reveal that students had 
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heightened motivation and engagement while collaborating in teams, 

corroborating the established research on the advantages of cooperative 

learning.  

The existence of pupils in the lower score groups underscores the necessity for 

targeted interventions. Although most students excelled, the 10 individuals who 

scored below 70 suggest that certain learners may encounter difficulties with the 

topic. This highlights the significance of customized instruction in science 

education. Educators should adopt tactics that address varied learning 

requirements, including providing supplementary resources, individualized 

support, or adjustments to teaching methods (Ojong, 2023; Gaitas et al., 2024). 

By attending to the requirements of underperforming kids, educators may 

guarantee that every learner has the chance to thrive.  

Differentiated instruction is crucial in scientific education, as students frequently 

possess diverse degrees of prior knowledge and comprehension (Brod, 2021; 

Gheyssens et al., 2022). The intricacy of scientific topics might overwhelm certain 

pupils, resulting in disengagement and dissatisfaction. By implementing 

differentiated techniques, educators can customize their curriculum to address 

the distinct requirements of every student. This may entail employing diverse 

pedagogical approaches, including experiential activities, visual resources, or 

technology-integrated learning tools, to engage students with distinct learning 

preferences. Moreover, facilitating peer tutoring and collaborative group 

activities can assist difficult students in building confidence and enhancing their 

comprehension of the subject matter. 

The amalgamation of qualitative and quantitative findings underscores the need 

to cultivate a constructive learning atmosphere (C. K. Y. Chan, 2023). The 

elevated levels of student involvement noted during the assessment indicate 

that when students experience comfort and assistance, they are more inclined 

to engage actively in their learning. Establishing a classroom environment that 

fosters inquiry, dialogue, and cooperation can profoundly influence student 

motivation and success. Educators should cultivate this climate by setting explicit 

standards, encouraging respectful dialogue, and acknowledging individual 

contributions to collaborative efforts.  

The findings indicate that the Team Games Tournament model can effectively 

enhance student motivation (Cheung & Ng, 2021; Leitão et al., 2022). The 

competitive and collaborative character of the events motivates students to 

pursue excellence while cooperating towards shared objectives. This method 

enhances academic achievement while fostering critical skills, including 

collaboration, communication, and problem-solving. These competencies are 

essential for achievement in both educational and professional environments, 

especially in the scientific domain, where cooperation and invention are 

fundamental catalysts for advancement.  

The Team Games Tournament concept improves academic performance and 

fosters social and emotional learning. The collaborative activities enable students 

to cultivate relationships with classmates, enhance empathy, and master group 
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dynamics (Dincă et al., 2023). These social skills foster a constructive classroom 

atmosphere and equip pupils for future collaborative efforts. Through 

collaboration, students develop an appreciation for other viewpoints and strive 

towards shared objectives, essential competencies in today's interconnected 

society.  

The assessment results underscore the necessity for continuous professional 

development for educators. Educators must possess the requisite skills and 

knowledge to successfully execute collaborative learning initiatives. Professional 

development programs must emphasize optimal strategies for promoting group 

work, regulating classroom dynamics, and evaluating student learning in 

collaborative environments (Alavi & Esmaeilifard, 2021; Bergmark, 2023; Farrow et 

al., 2022). Investing in teacher training enables schools to equip educators to 

cultivate engaging and effective learning environments that foster student 

success.  

In summary, this evaluation's findings underscore the Team Games Tournament 

model's beneficial effect on student involvement and science education 

performance (M. Huang, 2025; Q. Huang & Xia, 2024). The integration of 

quantitative and qualitative data offers a thorough insight into how 

collaborative learning practices might improve the educational experience. 

Although most students exhibited commendable performance, the necessity for 

focused assistance for underperforming learners must not be disregarded. 

Through the application of individualized instruction and the cultivation of a 

supportive learning environment, educators can guarantee that all students 

have the opportunity to excel (Langelaan et al., 2024). The incorporation of 

collaborative learning approaches in science education enhances academic 

performance and equips students for future difficulties in a complex and 

interconnected environment. The results of this assessment underscore the 

significance of collaboration, participation, and support in cultivating a 

successful learning experience for all students. 

 

CONCLUSION AND RECOMMENDATION  
The application of the Team Games Tournament model in science education 

has produced favorable results, as demonstrated by both quantitative and 

qualitative data gathered during the evaluation. The findings reveal that pupils 

exhibited a robust comprehension of the subject matter, with a considerable 

proportion attaining elevated levels. This success is due to the interactive and 

collaborative characteristics of the learning model, which enhance student 

engagement and motivation. Qualitative observations indicated that students 

engaged actively in conversations, pursued clarification on concepts, and 

cooperated efficiently with their peers. This collaborative setting boosts 

academic performance and fosters vital skills, including teamwork, 

communication, and critical thinking. The favorable response from students 

about their learning experience highlights the efficacy of the Team 
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Games Tournament model in enhancing the enjoyment and impact of science 

education. The existence of pupils in the lower scoring brackets underscores the 

necessity for focused interventions to assist those who may find the content 

challenging. Differentiated instructional strategies must be utilized to guarantee 

that all students have the requisite support for success. By accommodating the 

varied learning requirements of students, educators may foster a more inclusive 

and efficacious educational atmosphere. In conclusion, the use of collaborative 

learning frameworks such as the Team Games Tournament in science education 

enhances academic performance and equips students for future difficulties. The 

results of this examination underscore the significance of promoting involvement, 

cooperation, and support in education, thereby facilitating the growth of well-

rounded, competent learners 
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