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A B S T R A C T   A R T I C L E   I N F O 

This study examined the effect of the Teaching Games for 

Understanding (TGfU) model on the student active engagement 

and basketball learning outcomes. A quantitative quasi-

experimental with a pretest–posttest control group design was 

applied. The sample consisted of 64 eighth-grade students, 

divided into a TGfU group (n = 32) and a conventional learning 

group (n = 32). The intervention was conducted over eight 

sessions. Data were collected using an active engagement 

observation sheet, basic skill tests (passing, dribbling, shooting), 

and the Game Performance Assessment Instrument (GPAI). Data 

were analyzed using ANCOVA with pre-test scores as covariates. 

The results showed that the TGfU group achieved significantly 

higher post-test scores than the conventional group in active 

engagement (F = 28.60; p < 0.001), passing (F = 14.10; p < 0.001), 

dribbling (F = 10.92; p = 0.002), shooting (F = 16.80; p < 0.001), and 

GPAI (F = 24.50; p < 0.001). This study concludes that TGfU is 

effective for improving learning outcomes.  
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INTRODUCTION 
Physical education in junior high schools aims to develop student holistic competencies 

through meaningful movement experiences, which encompass psychomotor, cognitive, and 
affective domains. In the context of basketball learning, instructional practices should not 
only emphasize the mastery of fundamental techniques, such as passing, dribbling, shooting, 
and lay-ups, but also the enhancement of student understanding of game tactics, decision-
making abilities, and teamwork within authentic game situations. However, in practice, 
basketball instructions in many junior high schools remain predominantly drill-based, 
focusing on repetitive technical exercises isolated from real game contexts. This approach 
potentially limits the quality of learning as students have fewer opportunities to apply skills 
in meaningful situations, resulting in reduced engagement and suboptimal learning 
outcomes. 

Active student engagement is a key indicator of effective physical education instructions. 
Engagement in physical education extends beyond mere physical participation and includes 
cognitive involvement in understanding game dynamics and making appropriate decisions 
during play (Tomporowski et al., 2015; Giguere, 2022; Sinulingga et al., 2020; Schumacher et 
al., 2024). In team sports such as basketball, student engagement is often uneven due to 
differences in skill levels, the dominance of more skilled players, and limited variations in 
instructional strategies (Indrayana et al., 2021; Bangun et al., 2024). These conditions may 
lead to reduced participation among less skilled students, lower motivation, and widened 
learning disparities. Therefore, an instructional model that promotes inclusive participation 
while simultaneously enhancing learning outcomes across multiple domains is required. 

One pedagogical approach that addresses these challenges is the Teaching Games for 
Understanding (TGfU) model. TGfU positions games as the central context for learning by 
using modified game forms to facilitate tactical understanding, decision-making, and skill 
development. Within this model, technical skills are acquired in response to game-related 
problems rather than through isolated drills. Consequently, TGfU is considered to have strong 
potential to improve both the quality of student engagement and learning outcomes across 
psychomotor, cognitive, and affective domains. 

Despite its growing adoption, several gaps remain in the literature regarding the 
implementation of TGfU, particularly in junior high school basketball contexts. Many previous 
studies tend to evaluate learning effectiveness primarily based on technical skill outcomes, 
while active student engagement, both physical and cognitive engagement, during the 
learning process has not been systematically measured. In addition, assessments of learning 
outcomes in TGfU research are often not comprehensive, as they do not fully integrate 
psychomotor skills, tactical understanding, and affective aspects such as teamwork and 
sportsmanship. Also, the application of TGfU in school settings requires contextual adaptation 
to constraints such as limited instructional time, facility availability, and heterogeneous 
student abilities. As a result, empirical evidence regarding the effectiveness of TGfU in 
enhancing both engagement and multidimensional learning outcomes in junior high schools 
remains limited. 

In addition, few studies have employed rigorous analytical approaches that control for 
baseline differences when examining the effectiveness of TGfU. The use of quasi-
experimental design combined with statistical techniques such as Analysis of Covariance 
(ANCOVA) is still relatively limited, particularly in studies focusing on middle school students. 
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This methodological limitation reduces the strength of causal inferences regarding the impact 
of TGfU on student learning. 

Based on these gaps, the novelty of this study lies in its integrated examination of the 
effects of the TGfU model on student active engagement during basketball learning as well as 
on comprehensive learning outcomes across multiple domains. Active engagement is 
operationalized through systematically observed indicators, including participation in game 
phases, involvement in transitions between attack and defense, frequency of decision-making 
actions, and contributions to team play. Meanwhile, learning outcomes are assessed using a 
multidimensional framework that encompasses technical skills, such as passing, dribbling, and 
shooting, alongside tactical understanding and overall game performance as measured by the 
Game Performance Assessment Instrument (GPAI). Furthermore, this study offers practical 
contributions by implementing a TGfU-based instructional design adapted to the junior high 
school context, including the use of modified small-sided games, simplified rules, and guided 
questioning techniques to stimulate the student tactical thinking. 

Therefore, this study aimed to examine the effect of the Teaching Games for 
Understanding (TGfU) model on student active engagement and basketball learning 
outcomes in junior high schools. Using a quasi-experimental design with pretest–posttest 
measures and ANCOVA analysis to control for initial differences, this study sought to provide 
robust empirical evidence on the effectiveness of TGfU. The findings are expected to 
contribute both theoretically, by strengthening the multidimensional understanding of game-
based learning, and practically, by offering evidence-based recommendations for physical 
education teachers to implement more meaningful, participatory, and student-centered 
instructional strategies.  

METHODS 
Research Design 

This study employed a quantitative approach using a quasi-experimental method with a 
pretest–posttest control group design (Creswell, 2017). Two comparable classes were 
assigned as the experimental and control groups. Both groups completed an initial 
measurement (pre-test). After pre-test, the experimental group received basketball 
instructions using the Teaching Games for Understanding (TGfU) model, while the control 
group was taught using conventional drill-based methods focusing on technical skills. 

The intervention was conducted over eight instructional sessions. At the end of the 
treatment period, both groups completed a post-test to assess changes in active engagement 
and learning outcomes. 
Participants 

The participants were eighth-grade junior high school students enrolled in physical 
education classes during the second semester of the academic year. A total of 64 students 
participated in the study, consisting of 32 students in the experimental group and 32 students 
in the control group. 

Inclusion criteria required students to be actively enrolled in the selected classes, 
participate in all basketball learning sessions, and complete both pre-test and post-test 
assessments. Students who were absent for more than one session or failed to complete 
either assessment were excluded from the analysis. 
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Sampling Procedures  
A cluster sampling technique was employed, with classes serving as the sampling units. 

Two parallel classes with similar physical education schedules were selected. The assignment 
of classes to experimental and control groups was conducted randomly at the class level to 
minimize selection bias. Baseline equivalence between groups was confirmed through 
comparison of pre-test scores using descriptive statistics, including mean and standard 
deviation. 
Materials and Instruments 
Instructional Design 

The experimental group was taught using a TGfU-based instructional approach, which 
followed a structured sequence of game form, tactical awareness, decision-making, skill 
execution, and performance. Learning activities incorporated modified small-sided games 
and guided questioning techniques to stimulate student tactical thinking. 

In contrast, the control group received conventional instruction emphasizing isolated 
technical drills (passing, dribbling, and shooting), followed by game play at the end of each 
session without structured tactical guidance.  
Active Engagement Instruments  

Active engagement was measured using an observation sheet designed to capture both 
physical and cognitive involvement during learning activities. The observed indicators 
included participation in gameplay, involvement in transitions between attack and defense, 
communication and cooperation, decision-making (such as selecting passing, dribbling, or 
shooting), and adherence to rules. Each indicator was rated on a four-point scale ranging from 
very low to very high. Observations were conducted by two trained observers using a 
standardized rubric. 
Learning Outcome Instruments 

Learning outcomes were assessed through a combination of skill-based tests and game 
performance evaluation. Technical skills were measured through passing accuracy, dribbling 
control, and shooting success. Game performance was evaluated using the Game 
Performance Assessment Instrument (GPAI) within modified game situations. The GPAI 
components included decision-making, support (off-the-ball movement), and skill execution 
in game contexts. 

Content validity was established through expert judgment to ensure that the instructional 
materials and measurement instruments accurately represented the constructs under 
investigation. Three experts, two experienced physical education teachers and one academic 
in sport pedagogy, evaluated each item based on relevance, clarity, and measurability using 
a four-point scale. The validity of each item was quantified using Aiken’s V coefficient. Items 
with coefficients of 0.80 or higher were considered acceptable. Items that did not meet this 
threshold were revised according to expert feedbacks and re-evaluated prior to data 
collection. 

The inter-rater reliability was assessed to ensure consistency between observers. Two 
trained observers independently evaluated a subset of participants under the same 
conditions. Reliability coefficients were calculated using the Intraclass Correlation Coefficient 
(ICC) with a two-way random-effects model and absolute agreement. Cohen’s Kappa was also 
considered for categorical or ordinal data analysis. Reliability values were interpreted 
according to standard criteria, with coefficients above 0.75 indicating good reliability. 
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Procedures  
The intervention was implemented over eight physical education sessions in accordance with 
the school schedule. In the experimental group, each session began with modified gameplay 
to introduce tactical problems, followed by guided questioning, targeted skill reinforcement, 
and the application in subsequent gameplay. 

In the control group, the instruction focused on repetitive technical drills before concluding 
with unstructured gameplay. Throughout the study, the teacher maintained consistent 
instructional time and learning objectives across both groups. 
Data Analysis  

Data analysis was conducted in several stages. Descriptive statistics were administered to 
summarize the mean, standard deviation, and score distribution for all variables. Assumptions 
of normality and homogeneity were tested using the Shapiro–Wilk and Levene’s tests, 
respectively. To examine within-group changes, paired-samples t-tests were conducted. 
Differences between groups were analyzed using Analysis of Covariance (ANCOVA), with post-
test scores as the dependent variable, groups as the independent variable, and pre-test scores 
as the covariate. The level of significance was set at α = 0.05. 

Effect sizes were calculated using partial eta squared for ANCOVA results and Cohen’s d for 
within-group comparisons. Inter-rater reliability results were also reported to ensure the 
consistency and credibility of observational data.  

 
RESULTS  
Descriptive Statistics 

Descriptive analysis was conducted to describe the active engagement scores and 
basketball learning outcomes in the TGfU group and the conventional group in the pre-test 
and post-test. 

Table 1. The Descriptive Analysis Result of Active Involvement   

Group n Pre-test (Mean ± SD) Post-test (Mean ±SD) 
 

Approval Criteria 

TGfU 32 2.12 ± 0.39 3.18 ± 0.36 +1.06 

Conventional 32 2.09 ± 0.41 2.55 ± 0.40 +0.46 

 

Table 2. The Descriptive Analysis Result of Learning Outcomes   

Variable Group n Pre-test (Mean ± SD) 
 

Post-test (Mean ± SD) 

Passing (0-20) TGfU 32 10.8 ± 2.1 15.6 ± 2.0 
Conventional 32 10.6 ± 2.0 13.0 ± 2.2 

Dribbling (seconds) TGfU 32 18.4 ± 1.8 15.9 ± 1.6 
Conventional 32 18.2 ± 1.9 17.2 ± 1.7 

Shooting (0-10) TGfU 32 3.1 ± 1.2 6.2 ± 1.3 
Conventional 32 3.0 ± 1.1 4.8 ± 1.2 

 

Descriptively, the TGfU group showed an increase in active engagement from pre-test (M 
= 2.12, SD =0.39) to post-test (M = 3.18, SD = 0.36). The improvement was also seen in the 
conventional group, from pre-test (M = 2.09, SD = 0.41) to post-test (M = 2.55, SD = 0.40). In 
terms of learning outcomes, there was an increase in passing and shooting scores, as well as 
a decrease in dribbling time in both groups, with a greater increase of mean in the TGfU group 
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(Table 1). The result of descriptive analysis of learning outcomes (technical test) can be seen 
in Table 2. 

Prerequisite Analysis Test  

Normality (Shapiro–Wilk) and homogeneity of variance (Levene) tests were performed 
before the inferential test. In general, the pre-test and post-test data in both groups were 
distributed according to the assumptions of normality (p > 0.05) and homogeneity of variance 
(p > 0.05), so parametric analysis was performed.  

Table 3. Summary of Prerequisite Tests  

Variable 
 

Normality (p) Homogeneity (p) Results 

Active Involvement 0.081 0.233 Fulfil 

Passing 0.120 0.190 Fulfil 

Dribbling 0.067 0.145 Fulfil 

Shooting 0.090 0.201 Fulfil 

Total GPAI 0.058 0.172 Fulfil 

 

Score Improvement in Each Group  

Paired-sample t-test was used to examine changes in scores from pre-test to post-test in 
each group. 

Table 4. Paired T-Test  

Variable 
 

Group t p Cohen’s d 

Active 
Involvement 

TGfU 12.10 <0.001 2.14 

Conventional 5.48 <0.001 0.97 

Passing TGfU 8.92 <0.001 1.58 

Conventional 5.10 <0.001 0.90 

Dribbling TGfU 9.01 <0.001 1.59 

Conventional 3.88 <0.001 0.69 

Shooting TGfU 10.32 <0.001 1.82 

Conventional 6.14 <0.001 1.09 

Total GPAI TGfU 11.05 <0.001 1.95 

Conventional 6.40 <0.001 1.13 

 

The results showed that both groups experienced improvements in most variables, but 
the improvement in the TGfU group tended to be greater than in the conventional group.  
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Figure 1. Effect Size Comparison (Pre-Post) between TGfU and Conventional Groups 

 

Effect Differences between TGfU and Conventional Groups  

To test the effect of treatment by controlling for initial differences, ANCOVA was used 
with post-test scores as the dependent variable and pre-test scores as the covariate. 

Table 5. Results of ANCOVA Intergroup  

Variable (post-test) 
 

F P η²p 

Active Involvement 28.60 <0.001 0.32 

Passing 14.10 <0.001 0.19 

Dribbling 10.92 <0.001 0.15 

Shooting 16.80 <0.001 0.22 

Total GPAI 24.50 <0.001 0.29 

 

 

Figure 2. Effect Size (η²p) 
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The interpretation shows that there are significant differences between the TGfU and 
conventional groups in all tested variables (p < 0.05). The partial eta squared (η²p) indicates 
a medium to large effect size, especially on active engagement and game performance (GPAI). 

Reliability of Observation Assessments 

Inter-rater reliability was tested for the active engagement observation instrument 
and the GPAI. 

Table 6. Inter-Reliability Appraisers 

Variable (post-test) 
 

Method Coefficient Interpretation 

Active Involvement ICC (absolute agreement) 0.86 Good 

Total GPAI ICC (absolute agreement) 0.83 Good 

 

 

Figure 3. Inter-Rater Reliability (Post-Test)  

 

The results show that the reliability coefficient is in the good category, so that the 
observation instrument is considered consistent between assessors.  

Overall, basketball learning using the TGfU model resulted in greater improvements in 
active student engagement during learning, basic technique test results (passing, dribbling, 
shooting), and game performance based on GPAI compared to conventional learning. These 
findings support that TGfU is effective in optimizing engagement in the learning process as 
well as the achievement of basketball learning outcomes in junior high schools.  

DISCUSSION 
The findings of this study demonstrate that the Teaching Games for Understanding (TGfU) 

model is more effective than the conventional instruction in enhancing the student active 
engagement and basketball learning outcomes. These results provide empirical support for 
the superiority of game-based pedagogical approaches over traditional drill-based methods 
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in physical education. The observed improvements are consistent with recent international 
evidence indicating that TGfU significantly enhances student engagement and game 
performance compared to technique-centered instructions (Mahardhika et al., 2024). 

From a theoretical standpoint, the increase in active engagement can be interpreted 
through the lens of constructivist learning theory, which posits that knowledge is actively 
constructed through meaningful interactions with the learning environment. TGfU situates 
learning within authentic game contexts, enabling students to engage in continuous 
perception-action coupling. This perspective is further supported by ecological dynamics, 
which emphasizes that learning emerges from the dynamic interaction between the learner, 
the task, and the environment. In this study, the use of modified games and guided 
questioning appeared to have created learning conditions that encouraged active 
exploration, decision-making, and sustained participation. These findings align with prior 
studies demonstrating that TGfU enhances engagement, extends academic learning time, and 
increases student motivation (Pan et al., 2023; Gaspar et al., 2021; Romadhona et al., 2024). 

The improvement in technical skills observed in this study challenges the long-standing 
dominance of drill-based instructions in basketball learning. Unlike conventional approaches 
that isolate skill practice, TGfU embeds technical execution within tactical contexts, allowing 
skills to develop in response to game demands. This finding supports the constraints-led 
approach, which suggests that skill acquisition is shaped by the interaction of task, 
environmental, and individual constraints. By situating skill learning within meaningful game 
situations, TGfU facilitates functional skill development and enhances the transfer of learning 
to actual gameplay. This result is consistent with previous experimental studies reporting that 
TGfU significantly improves fundamental skills and their application in game contexts 
(Mazzardo et al., 2022; Santoso et al., 2024; Ritonga et al., 2024).  

In terms of game performance, the significant improvements in GPAI components, 
particularly decision-making, support, and skill execution, indicate that TGfU effectively 
integrates cognitive and motor processes during gameplay. This integration is often lacking in 
traditional instructions, where technical proficiency is emphasized without sufficient 
attentions to tactical understanding. The present findings are in line with earlier research 
showing that TGfU could enhance decision-making quality and overall game performance in 
authentic contexts (Jarrett et al., 2014; Saputri et al., 2025). Moreover, the relatively large 
effect sizes observed in this study suggest that the structured implementation of TGfU, 
including the use of small-sided games and guided questioning, successfully operationalizes 
its core pedagogical principles.  

From a theoretical perspective, this study contributes to the growing body of literature 
supporting game-centered pedagogies as an effective approach to bridging the gap between 
technical skill acquisitions and tactical understanding. The findings reinforce the paradigm 
shift from teacher-centered to learner-centered instructions, positioning learning as an 
adaptive, contextual, and meaning-making process. By simultaneously examining active 
engagement and multidimensional learning outcomes, this study also extends previous 
research that has often focused on isolated aspects of learning effectiveness. 

Despite these contributions, several limitations should be acknowledged. The use of a 
quasi-experimental design may limit the strength of causal inferences due to potential 
selection bias, although statistical controls were applied. The relatively short duration of the 
intervention restricts conclusions regarding the long-term retention of learning outcomes. In 
addition, the use of observational instruments, while systematically designed, may introduce 
a degree of subjectivity despite the established inter-rater reliability. 
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Future research is recommended to adopt longitudinal designs to examine the 
sustainability of TGfU effects over time. The integration of mixed-method approaches could 
also provide deeper insights into the underlying mechanisms of learning, particularly in 
relation to the student cognitive and affective experiences. Furthermore, exploring additional 
mediating variables, such as motivation, tactical awareness, and affective outcomes, would 
contribute to a more comprehensive understanding of how TGfU influences student 
development across diverse educational contexts. 
 
CONCLUSION 

This study demonstrates that the Teaching Games for Understanding (TGfU) model is more 
effective than the conventional instruction in enhancing student active engagement and 
basketball learning outcomes. Improvements were evident not only in technical skills but also 
in overall game performance, highlighting the effectiveness of game-centered approaches in 
fostering integrated learning processes. These findings support theoretical perspectives that 
emphasize the coupling of cognition, decision-making, and skill execution within authentic 
learning environments. 

This study contributes to the existing literature by providing empirical evidence on the 
multidimensional impact of TGfU, integrating behavioral engagement and performance 
outcomes within a single analytical framework. The results reinforce the pedagogical value of 
game-based instruction as an effective strategy for promoting meaningful, participatory, and 
holistic learning in physical education. 

Practically, these findings suggest that physical education teachers should consider 
adopting TGfU-based instructional strategies, such as modified small-sided games and guided 
questioning, to enhance student engagement and optimize learning outcomes in basketball 
instruction. However, several limitations should be acknowledged. The relatively small 
sample size and short duration of the intervention may limit the generalizability of the 
findings. Future research is recommended to employ longitudinal designs and explore 
additional mediating variables, such as motivation and tactical awareness, to better 
understand the mechanisms underlying TGfU effectiveness across diverse educational 
contexts. 
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