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Abstract: Students' low learning outcomes are partly attributable to efforts to 

improve instructional quality that have not yet been implemented optimally. 

A range of improvement strategies can be undertaken, including curriculum 

renewal, enhancement of the teaching–learning process, teacher professional 

development, provision of learning facilities, and refinement of assessment 

systems. This study aimed to analyze the effect of the cooperative learning 

model of the Teams Games Tournament (TGT) type assisted by Kahoot on 

students' learning outcomes. The study employed a quasi-experimental design 

with a pretest–posttest control group. The population comprised all Grade 10 

students of SMA Negeri 1 Gerung. Two classes were selected using cluster 

random sampling: an experimental class (n = 30) receiving TGT assisted by 

Kahoot and a control class (n = 30) receiving conventional instruction. The 

research instrument was a 25-item multiple-choice learning-outcome test that 

had been examined for validity and reliability. Learning-outcome data were 

analyzed using ANCOVA to test differences in final achievement while 

controlling for initial scores. The results showed that the experimental class 

had a mean final score of 80.93, whereas the control class had a mean final 

score of 74.33. The ANCOVA yielded a significance value of 0.000 (p < 

0.05), indicating a statistically significant difference between the two groups. 

Therefore, it can be concluded that the TGT learning model, assisted by 

Kahoot, has a significant and effective impact on improving students' learning 

outcomes and has the potential to serve as an innovative and enjoyable 

instructional alternative in the classroom. 
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Introduction  

Twenty-first-century learning is grounded in the principle that instruction should be 

student-centered, collaborative, contextual, and integrated with the community (Sonia et al., 

2023). Learning is an integration of two activities: learning and teaching (Karlina, 2019). 

Education is essential for developing high-quality human resources, and therefore, it requires 

innovations that keep pace with advances in science and technology (Ismah & Ernawati, 2018). 

The low quality of education remains a key challenge in Indonesia. Instructional practices that 

still rely heavily on lecturing and teacher-centered approaches contribute to students' limited 

habituation in critical thinking, low classroom participation, and difficulties in solving problems 

that require higher-order reasoning (Sonia et al., 2023). 

One issue frequently discussed in education is the quality of education and students' 

learning outcomes, as students are expected to develop disciplinary knowledge and generate new 

ideas. In many biology classrooms, instruction often emphasizes conceptual mastery, which can 

lead to passive learning and limited skill application. Biology learning is often conducted using 

conventional models such as lecturing and, in some contexts, Problem-Based Learning, 
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implemented in ways that may not optimally engage students; consequently, students may 

experience boredom, reduced participation, and insufficient development of collaborative 

behaviors. Many factors influence students' learning outcomes, including the instructional model 

used. An instructional model is needed to support active, interactive learning between students 

and teachers. To improve biology learning outcomes and foster optimal collaborative attitudes, 

cooperative learning is a relevant alternative. 

Low student achievement may also be related to teachers' efforts to improve learning 

outcomes that have not yet met expectations. Numerous initiatives can be undertaken to improve 

educational quality, including curriculum renewal, improvement of teaching and learning 

processes, enhancement of teacher quality, provision of textbooks and instructional facilities, and 

refinement of assessment systems, among others (Ismah & Ernawati, 2018). Student learning 

outcomes are influenced by external factors (external to the student) and internal factors (internal 

to the student). External factors include family, school, and community environments. Internal 

factors include fatigue (physical and mental), physiological factors (health status and physical 

impairments), and psychological factors (intelligence, attention, interest, aptitude, motivation, 

maturity, skills, and readiness to learn). Other factors include motivation, learning interest, 

teacher–student interaction, students' critical thinking and problem-solving abilities, and the 

instructional model (Oktaviani et al., 2020). 

An effort to enhance students' learning outcomes is to implement the TGT learning model 

assisted by Kahoot. The TGT model is a cooperative learning approach that requires members of 

each group to collaborate to achieve learning objectives (Zawawi et al., 2021). The TGT model 

generally involves four stages: teaching, group study, tournaments, and recognition/rewards. The 

use of learning media also supports the implementation of TGT. Online learning media, often 

referred to as e-learning or web-learning, have been increasingly adopted by various institutions. 

One web-based learning application is Kahoot. Kahoot is a free game-based learning platform 

accessible via the Kahoot website (e.g., kahoot.it) or the Kahoot smartphone app. Kahoot 

provides features such as games, discussions, surveys, and quizzes. The quiz feature can function 

as technology-enhanced media for TGT implementation. The quiz questions use a scoring system 

in which students who answer correctly more quickly receive higher scores (Stiadi, 2023). 

The use of instructional media in teaching and learning can enhance students' interest, 

increase motivation, stimulate learning activities, and influence students' psychological 
engagement. Media-supported instruction can make learning more attractive and enjoyable, 

helping students understand the material more easily and supporting optimal learning 

outcomes. With TGT assisted by Kahoot, students may become more enthusiastic because 

the games and tournaments that characterize TGT encourage engagement throughout 

instruction. Students are motivated to demonstrate their competence and perform well. 

Moreover, the TGT model provides students with opportunities to learn in a more relaxed 

environment while fostering responsibility, teamwork, healthy competition, and engagement 

in learning. A strength of TGT is that it not only highlights high-achieving students; students 

with lower academic ability can also participate actively and play important roles in their 

groups. The model fosters togetherness and mutual respect among group members and 

increases students' enthusiasm, partly by offering recognition or rewards. Students also tend 

to enjoy the presence of games and tournaments (Saadjad, 2021). 

To encourage students to make greater efforts, learning can be supported by online game-

based media such as Kahoot. This learning medium can motivate students to be more 

enthusiastic. Kahoot can be used to capture students' attention and improve understanding during 

learning activities. Its use can help students achieve learning objectives by engaging in holistic 

learning experiences across psychomotor, affective, and cognitive domains (Fikri, 2024). Kahoot 

can enhance learning motivation through game features and music that attract students' interest, 
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thereby supporting improved learning outcomes. Research combining the TGT learning model 

and Kahoot remains relatively limited. Therefore, integrating TGT assisted by Kahoot is expected 

to improve students' learning outcomes. 

 

Research Method  

Research Design 

This study used a quantitative, quasi-experimental design employing a Pretest–Posttest 

Control Group Design (Darmawan, 2020). In this design, two groups are involved: an 

experimental class and a control class. Both groups received a pretest to measure baseline ability, 

then received different instructional treatments, and finally took a posttest to measure learning 

outcomes. Conceptually, the design is presented as follows: experimental class (P1–X1–O1) and 

control class (P2–X2–O2), where P1 and P2 denote the pretest, X1 denotes the treatment in the 

form of the cooperative Teams Games Tournament (TGT) model assisted by Kahoot, X2 denotes 

conventional instruction, and O1 and O2 denote the posttest learning outcomes (Table 1). This 

design was selected to enable comparisons of learning-outcome gains between groups while 

controlling for differences in students' initial abilities (Darmawan, 2020). 

 

Table 1. Pretest–Posttest Control Group Design 

Group Pretest Treatment Posttest 

Experimental P1 X1 O1 

Control P2 X2 O2 

 

Population and Sample 

The study population comprised all Grade 10 students at SMA Negeri 1 Gerung. The 

sample was purposively selected based on class equivalence. Class X.H was designated as the 

experimental class (30 students) and received instruction using the TGT model assisted by 

Kahoot. In contrast, class X.I was designated as the control class (30 students) and received 

conventional instruction. Class matching was conducted by considering several aspects, 

including students' achievement in the relevant subject, the number of students per class, 

teachers' capability and commitment in instruction, time allocation and lesson schedules, and 

the equivalence of assessment instruments used (Aditiany et al., 2021). This matching was 

intended to minimize bias and ensure that any differences in learning outcomes more accurately 

reflected the effects of the instructional treatment. 

 

Research Instrument and Data Collection Procedure 

The primary instrument in this study was a 25-item multiple-choice learning-outcome 

test developed based on competency-achievement indicators for the taught material. The test 

instrument underwent validity and reliability testing before use and was therefore deemed 

appropriate as a measurement tool. The pretest was administered to both classes (experimental 

and control) before the instructional treatment to determine students' initial ability. The 

experimental class then engaged in cooperative learning using the TGT model, assisted by 

Kahoot, whereas the control class received conventional instruction as commonly practiced by 

the teacher. In the TGT-assisted-by-Kahoot condition, students learned in groups, participated in 

academic games and tournaments supported by the Kahoot platform, and received recognition 

based on group achievement. After the instructional sequence was completed, both classes were 

administered the posttest using the same instrument to measure final learning outcomes and to 

analyze differences in learning gains between the experimental and control classes. 
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Result and Discussion  

This study was conducted at SMA Negeri 1 Gerung with Grade 10 students in two 

classes: an experimental class and a control class. The primary objective was to analyze the 

effect of implementing the cooperative TGT (Teams Games Tournament) learning model 

assisted by Kahoot on students' learning outcomes compared with conventional instruction. 

Before administering the test instrument to both classes, a series of instrument-quality tests was 

conducted, including reliability testing and item validity testing using SPSS 25. The results of 

the reliability test are presented in Table 2. 

 

Table 2. Reliability Statistics 

Cronbach's Alpha Number of Items 

.910 25 

 

As shown in Table 2, the Cronbach's Alpha value of 0.910 for 25 items indicates that 

the test instrument has very high reliability. This value was compared with the r-table value of 

0.324; because the computed coefficient exceeded the r-table, the instrument was considered 

reliable. Subsequently, item validity was examined using the Corrected Item–Total 

Correlation, which was also compared with the r-table = 0.324. Items with r-calculated > 0.324 

were categorized as valid, whereas items with r-calculated ≤ 0.324 were categorized as invalid. 

The complete results of the item validity test are presented in Table 3. 

 

Table 3. Instrument Item Validity Test Results 

Item (n = 25) r (calculated) r (table) = 0.324 Decision 

Item 1 .167 < 0.324 Invalid 

Item 2 .356 > 0.324 Valid 

Item 3 .515 > 0.324 Valid 

Item 4 .782 > 0.324 Valid 

Item 5 .735 > 0.324 Valid 

Item 6 .149 < 0.324 Invalid 

Item 7 .751 > 0.324 Valid 

Item 8 .673 > 0.324 Valid 

Item 9 .650 > 0.324 Valid 

Item 10 .425 > 0.324 Valid 

Item 11 .573 > 0.324 Valid 

Item 12 .815 > 0.324 Valid 

Item 13 .514 > 0.324 Valid 

Item 14 .509 > 0.324 Valid 

Item 15 .712 > 0.324 Valid 

Item 16 .593 > 0.324 Valid 

Item 17 .698 > 0.324 Valid 

Item 18 .261 < 0.324 Invalid 

Item 19 .487 > 0.324 Valid 

Item 20 .810 > 0.324 Valid 

Item 21 .515 > 0.324 Valid 

Item 22 .515 > 0.324 Valid 

Item 23 .782 > 0.324 Valid 

Item 24 .301 < 0.324 Invalid 

Item 25 .308 < 0.324 Invalid 
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Referring to Table 3, of the 25 multiple-choice items analyzed, 20 items were deemed 

valid because their correlation coefficients exceeded the r-table value (items 2, 3, 4, 5, 7, 8, 9, 

10, 11, 12, 13, 14, 15, 16, 17, 19, 20, 21, 22, and 23). Meanwhile, five items (1, 6, 18, 24, and 

25) had correlation coefficients below the r-table threshold and were classified as invalid. 

Nevertheless, all 25 items were retained for the test due to the limited time to construct and 

pilot new items. The researchers revised the wording of the five invalid items, particularly 

sentences considered confusing, to improve clarity and alignment with the measured indicators. 

This revision was intended to ensure the instrument continued to represent the full scope of the 

content in accordance with the prepared test blueprint. 

After the instrument was considered suitable for use, it was administered to both classes 

as a pretest and a posttest. The pretest and posttest data were then described to depict the 

learning-outcome trends in each group. The mean pretest score for the experimental class was 

62.40, and that for the control class was 66.00. The mean posttest score of the control class 

increased to 74.33, whereas the experimental class reached 80.93. The comparison of pretest 

and posttest results between the control and experimental classes is presented in Figure 1. 

 

 
Figure 1. Pretest and Posttest Mean Scores for the Control and Experimental Classes 

 

Figure 1 indicates that learning outcomes increased in both classes; however, the 

increase in the experimental class appears greater than that in the control class. To ensure that 

inferential analyses met statistical assumptions, prerequisite tests were conducted, including a 

normality test on pretest and posttest cognitive learning-outcome data in both groups. 

Normality was tested using the Shapiro–Wilk test, which is more sensitive for small sample 

sizes. The results are presented in Table 4. 

 

Table 4. Normality Test Results (Kolmogorov–Smirnov and Shapiro–Wilk) 

Dataset K-S 

Statistic 

K-S df K-S Sig. S-W 

Statistic 

S-W df S-W 

Sig. 

Pretest (Control) .187 30 .009 .921 30 .029 

Posttest (Control) .184 30 .011 .935 30 .068 

Pretest (Exp.) .130 30 .200* .952 30 .191 

Posttest (Exp.) .124 30 .200* .936 30 .072 
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Based on Table 4, the Shapiro–Wilk significance values (p-values) for the pretest and 

posttest data in both the experimental and control classes are above 0.05. Thus, the cognitive 

learning-outcome data for both instructional models are normally distributed. After the 

normality assumption was satisfied, a homogeneity-of-variance test was conducted to ensure 

that variances between groups were homogeneous. Homogeneity was tested using Levene's 

test, and the results are presented in Table 5. 

 

Table 5. Homogeneity of Variances (Levene's Test) 

Basis Levene Statistic df1 df2 Sig. 

Based on Mean 1.045 14 101 .416 

Based on Median .483 14 101 .937 

Based on Median (adjusted df) .483 14 79.447 .936 

Based on Trimmed Mean 1.042 14 101 .419 

 

Table 5 shows that all Levene's test significance values—based on the mean, median, 

and trimmed mean—are above 0.05. This indicates that the variances of pretest and posttest 

learning outcomes between the experimental and control classes are homogeneous. After the 

assumptions of normality and homogeneity were met, hypothesis testing was conducted using 

Analysis of Covariance (ANCOVA), with posttest score as the dependent variable, pretest 

score as the covariate, and group (experimental vs. control) as the independent variable. The 

ANCOVA results are presented in Table 6. 

 

Table 6. ANCOVA Results (Tests of Between-Subjects Effects; Dependent Variable: Posttest) 

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 2607.245a 2 1303.622 36.484 .000 

Intercept 6657.813 1 6657.813 186.330 .000 

Pretest 1953.845 1 1953.845 54.681 .000 

Group 969.143 1 969.143 27.123 .000 

Error 2036.689 57 35.731   

Total 366260.000 60    

 
Based on Table 6, the significance value for the group factor is 0.000 (< 0.05); therefore, 

H0 is rejected, and H1 is accepted. In other words, at the 95% confidence level, it can be 

concluded that the TGT learning model, assisted by Kahoot, has a statistically significant effect 

on students' learning outcomes after controlling for initial ability (pretest). In addition, the 

pretest covariate also significantly predicts the posttest score (p = 0.000), indicating that 

baseline ability contributes to final achievement. To examine group mean differences in more 

detail, a Tukey HSD post-hoc test was performed, as shown in Table 7. 

 

Table 7. Tukey HSD Post-hoc Test (Subset for alpha = 0.05) 

Dataset N Mean 

Pretest (Experimental) 30 62.40 

Pretest (Control) 30 66.00 

Posttest (Control) 30 74.33 

Posttest (Experimental) 30 80.93 

 

The Tukey HSD results in Table 7 show that the datasets are separated across subsets at 

the 0.05 significance level. The mean pretest scores of the experimental class (62.40) and control 
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class (66.00) are lower than the mean posttest scores of the control class (74.33) and, especially, 

the experimental class (80.93), which is the highest. This pattern indicates that although both 

groups improved, the improvement in the class taught using the TGT model, assisted by Kahoot, 

was larger and statistically significant than that in the class taught using conventional instruction. 

Accordingly, it can be affirmed that implementing TGT assisted by Kahoot is more effective for 

improving students' learning outcomes than conventional instruction. 

 

Discussion 

Based on the results obtained from the control and experimental classes that received 

different instructional treatments—TGT (Teams Games Tournament) assisted by Kahoot in the 

experimental class and conventional instruction in the control class—empirical evidence 

indicates that the TGT model assisted by Kahoot has a statistically significant effect on 

students' learning outcomes. The ANCOVA hypothesis test produced a p-value of 0.000 at the 

0.05 significance level, indicating that 0.000 < 0.05 and thus H0 is rejected. This finding 

suggests that after controlling for baseline ability (pretest), there is a meaningful difference in 

learning outcomes between students taught using TGT assisted by Kahoot and those taught 

using conventional instruction. Specifically, the experimental class mean posttest score was 

80.93, higher than the control class mean of 74.33. Therefore, the TGT model, assisted by 

Kahoot, can be considered more effective at improving students' learning outcomes. 

Theoretically, this finding aligns with social learning, behaviorist, and constructivist 

perspectives. As a cooperative learning approach, TGT emphasizes student collaboration, 

shared responsibility, and intensive social interaction through discussion and group problem-

solving. This is consistent with social learning perspectives that highlight interaction as an 

important factor in developing knowledge and skills. In addition, integrating Kahoot as a game-

based learning medium reinforces the form of scores, rankings, challenges, and rewards—

features characteristic of behaviorist approaches—which can enhance motivation, engagement, 

and focus during learning. At the same time, students' active involvement in answering quizzes, 

discussing worksheets (LKPD), and jointly reflecting on answers illustrates constructivist 

principles, namely that knowledge is actively constructed through meaningful learning 

experiences and social interaction. Consequently, the combination of TGT and Kahoot offers 

a learning environment that is competitive yet collaborative, enjoyable, and meaningful—
conditions reflected in the improved outcomes of the experimental class. 

Empirically, this study's results are consistent with and strengthen prior evidence on the 

effectiveness of TGT assisted by Kahoot across various subjects and educational levels. Utari 

et al. (2018), Firmansyah et al. (2019), and Sugiata (2019) reported that TGT can improve 

teamwork, engagement, and learning outcomes, although in some cases student participation 

was not fully optimal and interactive digital media did not entirely support the learning process. 

More recent studies show similar patterns. Pello (2018) found that TGT assisted by Kahoot 

was effective for quadratic equations in senior high school, while Wulandari et al. (2024) and 

Siahaan et al. (2024) reported that TGT assisted by Kahoot significantly improved students' 

mathematical communication and critical thinking abilities. In social studies and integrated 

science and social studies (IPAS), Magfirah et al. (2023), Anjani et al. (2025), and Ramadhani 

and Setiawan (2025) reported that TGT assisted by Kahoot not only improved learning 

outcomes but also increased students' learning interest and engagement at primary and 

secondary levels. Similarly, Putri et al. (2025) demonstrated the effectiveness of a Kahoot-

based TGT approach in improving learning outcomes on the human reproductive system, 

whereas Ristyanti and Widiyono (2024) and Alfaoji (2025) emphasized that integrating TGT 

and Kahoot significantly enhances students' learning motivation. 
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This study not only corroborates previous findings but also shows that combining TGT 

and Kahoot can help address challenges reported in earlier studies, such as limited participation 

and passive classroom climates. In this study, the experimental class exhibited a more 

interactive, dynamic, and enjoyable learning atmosphere than the control class, which tended 

to be more monotonous under conventional instruction. Students appeared more enthusiastic 

in participating in academic tournaments, engaging in group discussions, and competing 

healthily through Kahoot quizzes. These results support the argument that TGT assisted by 

Kahoot can improve not only cognitive learning outcomes but also motivation, interest, 

collaboration, and student engagement. Therefore, the TGT model, supported by Kahoot, can 

be recommended as an innovative instructional alternative aligned with the demands of 21st-

century learning, particularly to improve learning quality and outcomes in schools. 

 

Conclusion  

Based on the data analysis and discussion, it can be concluded that implementing the 

cooperative Teams Games Tournament (TGT) learning model, supported by Kahoot, has a 

statistically significant effect on improving students' learning outcomes compared with 

conventional instruction. This is reflected in the higher mean posttest score of the experimental 

class relative to the control class, as well as in the statistical test results, indicating a meaningful 

difference. The TGT model, supported by Kahoot, fosters a more interactive, collaborative, 

and enjoyable learning environment through the combination of group cooperation, academic 

tournaments, and technology-based games that provide immediate reinforcement in the form 

of scores and recognition. These conditions promote increased motivation, active participation, 

and cognitive engagement throughout the learning process, thereby positively affecting 

learning achievement. Accordingly, the TGT model, supported by Kahoot, is recommended as 

an innovative instructional alternative that aligns with 21st-century learning characteristics to 

enhance the quality of teaching processes and learning outcomes in schools. 

Recommendation  

Based on the conclusion, it is recommended that the cooperative Teams Games Tournament 

(TGT) learning model supported by Kahoot be adopted as a sustainable instructional strategy in future 

lesson planning. Teachers are encouraged to systematically integrate the TGT–Kahoot model into 

their instructional designs by aligning it with students’ characteristics and learning objectives, thereby 
creating more meaningful, collaborative, and engaging learning experiences. Furthermore, schools 

should support the implementation of technology-based interactive learning by providing adequate 

facilities and professional development for teachers to ensure effective use of this model. With careful 

planning and consistent implementation, the TGT model supported by Kahoot has strong potential to 

enhance students’ motivation, active participation, and learning outcomes in the long term. 
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