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Learning activities are activities carried out by students and require them to play an active role
during the activity. Based on the results of interviews and observations, it is known that student
participation in discussions at SMAN 1 Ungaran is still low, this has a negative impact on
understanding the material of the human blood circulation system. The integration of
QuizWhizzer in the STAD model can be a solution to the problem by supporting student
interactivity in learning. This study aims to analyze the effect of QuizWhizzer in the Student
Teams-Achievement Division (STAD) model on students' cognitive learning outcomes on the
material of the blood circulation system. The research method used Quasy Experiment Non-
Equivalent Control Group Design. The results of posttest analysis with Independent sample T-
test and Paired Sample T-test showed Sig. (2-tailed) 0.017 and 0.000 which means there was a
significant increase in the cognitive learning outcomes of experimental class students compared
to the control class, with an average posttest score of 83.8 experimental class and 79 control
class. Thus, QuizWhizzer in the STAD model has an effect on improving students' cognitive
learning outcomes on the material of the human blood circulation system. This combination is
able to create an interesting and fun learning atmosphere, and is recommended to be applied to

various other subjects.
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INTRODUCTION

Learning activities are essential processes that require students to actively engage throughout, enabling
them to develop self-efficacy and construct their own understanding of concepts (Pongkendek et al., 2019;
Rompegading et al., 2021). In student-centered learning approaches, teachers act as facilitators, providing
support and opportunities for students to enhance their abilities. Effective learning occurs when the majority
of students actively participate, exhibit enthusiasm, and demonstrate high self-esteem (Panggabean et al.,
2021; Sopian, 2016). Professional educators play a crucial role in selecting the most suitable instructional
models tailored to students' characteristics and needs, ensuring optimal comprehension of the material. The
chosen learning model should be engaging and capable of fostering proactive student involvement.

Cooperative learning is an instructional model that enhances self-efficacy development, increases
motivation for learning, fosters active learning attitudes, and leads to improved academic outcomes
(Qureshi et al., 2023). This approach allows students the freedom to engage actively and fosters trust among
classmates, thereby creating an enjoyable learning atmosphere. Furthermore, cooperative learning enhances
students' social, cognitive, and attitudinal skills, facilitating optimal learning processes (Kurniani &
Nikmah, 2023; Sugiata, 2018). It necessitates that students work collaboratively in groups to discuss and
solve problems presented by the teacher (Kusuma & Khoirunnisa, 2018). Various types of cooperative
learning models exist, including Student Teams Achievement Division (STAD), Jigsaw, Team Game
Tournament (TGT), Group Investigation, among others (Kurniani & Nikmah, 2023).

The STAD model specifically emphasizes enhancing interaction among students (Suparmini, 2021). It
is designed to enable students to articulate both abstract ideas and their understanding of the material during
group discussions (Nasution & Hafizah, 2020). In this model, students are divided into small heterogeneous
learning groups based on differing abilities to comprehend the material, gender, ethnicity, and backgrounds
(Ghufron et al., 2023; Karo et al., 2020; Nainggolan et al., 2021; Supratiningsih et al., 2021). The
application of STAD has been shown to improve collaboration skills, responsibility, engagement,
achievement, motivation, and overall student learning outcomes (Motwani et al., 2022; Nugroho &
Shodikin, 2018; Suparmini, 2021). The STAD model creates an active, effective, collaborative, and
enjoyable learning environment where students can assist and motivate one another in mastering the
material (Adnyana, 2020; Piliang, 2020). Students who have a better grasp of the material take
responsibility for teaching their peers who may struggle with understanding it, ensuring that all team
members achieve a comprehensive understanding. Discussions within the STAD model occur in small
groups, allowing students to focus more intently on the material presented by their peers (Fiteriani &
Baharudin, 2017; Hutabarat & Ferawati, 2020; Islami et al., 2021; Nainggolan et al., 2021; Supratiningsih et
al., 2021).

In addition to the model itself, the tools utilized during the learning process play a crucial role in
enhancing student outcomes. QuizWhizzer is an interactive web-based educational game featuring narrative
and flexible elements (Wahyuningsih et al., 2021). This multifunctional quiz-based learning tool allows
teachers to select various quiz types for students, including multiple-choice questions, short answers,
true/false questions, and fill-in-the-blank exercises (Audina et al., 2022; Wahyuningsih et al., 2021).
Interviews with biology teachers at SMAN 1 Ungaran revealed that during discussions and collaborations,
students often lack proactivity. This deficiency contributes to inadequate comprehension of the material as
evidenced by low cognitive learning outcomes related to human circulatory system content. Data from the
academic year 2023/2024 indicated a mean score of only 66.67 with a student mastery percentage of merely
30.5%. To address these challenges, the researcher proposes implementing QuizWhizzer within the STAD
cooperative learning model for teaching the human circulatory system. The STAD model was selected for
its potential to enhance student participation during discussions and group collaborations by providing a
platform for problem-solving dialogue. The integration of QuizWhizzer serves as an alternative assessment
tool that can foster positive competition among students and motivate them to improve their learning
outcomes.
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RESEARCH METHOD

This study is classified as quantitative research characterized by its systematic and structured
implementation. The research employs a Quasi-Experimental Design, specifically the Non-Equivalent
Control Group Design. This design was selected due to the inability to fulfill the criteria of true
experimental research, which requires random sampling. In educational research, samples naturally form
intact groups, such as classes of students. Moreover, in Quasi-Experimental Designs, the research variables
cannot be entirely controlled; the researcher can only focus on the specific variables under investigation
(Creswell & Creswell, 2022). A schematic representation of this research is presented in Figure 1.

All of students grade XI-8 01 X 02
IX in SMAN 1 \
Ungaran 2024/2025
that specialized in
Biolo, /
= XL9 03 04
Population Sampel Design Non-Equivalent Control Group

Figure 1. Research Methode Scheme

The implementation of the research consists of three main stages: preparation, implementation, and
drawing conclusions.
Preparation

In this stage, the researcher conducted data collection and needs analysis through observations during
the learning activities. Additionally, the researcher interviewed biology subject teachers and investigated
literature related to the application of the STAD learning model and the interactive quiz website
QuizWhizzer. Subsequently, the researcher determined the population and sample for the study. The
population for this study comprises eleventh-grade students at SMAN 1 Ungaran during the 2024/2025
academic year who have opted for Biology as their specialization. At SMAN 1 Ungaran, there are five
classes with a total of 180 students enrolled in Biology. The sample for this study involves two classes: XI-8
as the control group and XI-9 as the experimental group, totaling 72 students from both classes. Sample
selection was conducted using purposive sampling techniques based on specific considerations, including
recommendations from the biology teacher and the similarity of student characteristics across cognitive,
affective, and psychomotor domains. The population and sample determination scheme are illustrated in
Figure 1.

After identifying the population and sample, the researcher then developed the learning instruments to
be used, including teaching modules for both the control class and the experimental class, a design for the
QuizWhizzer platform, student response questionnaires, and pretest and posttest instruments. The
development of teaching modules was aligned with the learning outcomes in the curriculum currently used
by the research school, namely the Merdeka Curriculum. Before being administered to students, the pretest
and posttest questions underwent quality testing to determine validity, reliability, difficulty level, and item
discrimination. Quality testing was conducted using ANATESV4 software, and content validation was also
performed by providing material validation sheets to experts in biology content. This research encompasses
three types of variables: independent variables, dependent variables, and control variables. The independent
variable is the implementation of the STAD learning model integrated with QuizWhizzer, while the
dependent variables are cognitive learning outcomes and student enthusiasm. The variable control pertains
to students' study hours in receiving instruction on the human circulatory system at school.

Implementation

In this phase, the learning process was conducted using the STAD model divided into four meetings.

In the first meeting, the researcher provided an introduction related to the material on the human
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circulatory system and administered a pretest to assess students' initial understanding of this material. In
meetings two and three, the researcher implemented learning activities using the STAD model integrated
with QuizWhizzer. The implementation of the STAD learning model in weeks two and three followed
Slavin's (1980) learning syntax, which had been modified to meet research needs. The integration of
QuizWhizzer with the STAD model was achieved by incorporating its use in phase five of STAD's learning
syntax, which is evaluation. In this phase, there were differences in treatment between the experimental
class and the control class; in the experimental class, quizzes were conducted using QuizWhizzer, while in
the control class, quizzes were administered using paper quizzes. In the final meeting, an assessment of
students' final understanding was conducted by administering a posttest to students. The researcher then
asked students to fill out a questionnaire to gather their responses during the learning activities. A response
questionnaire was also given to teachers to evaluate how well the learning activities integrating
QuizWhizzer within the STAD model were executed.
Drawing Conclusions
Data for this study includes cognitive learning outcomes and student enthusiasm. Sources of cognitive
learning data are pretest and posttest scores administered to students before and after instruction, whereas
data on student enthusiasm were collected through a Likert scale questionnaire distributed via Google
Forms as a feedback mechanism. Data analysis techniques employed include homogeneity and normality
tests to ensure that data are normally distributed and homogeneous as prerequisite tests; independent
sample t-tests to assess differences in cognitive learning outcomes between control and experimental classes;
paired sample t-tests to determine mean score differences in cognitive outcomes for experimental class
students before and after treatment; and classical completeness tests to evaluate the percentage of mastery
achieved by students in both experimental and control classes. Data, data collection techniques,
instruments, and data analysis techniques utilized in this study are summarized in Table 2. The analysis of
student feedback questionnaires involves calculating total scores and categorizing responses based on
predefined criteria. The scoring criteria for student feedback are presented in Table 1. The results of data
analysis will be descriptively presented to draw conclusions regarding whether the integration of
QuizWhizzer within the STAD model can serve as an effective solution for enhancing cognitive learning
outcomes and student enthusiasm in studying the human circulatory system topic.

Table 1. Students Questionnaries Criteria

Persentation (%) Criteria
0-25 Poor
26 - 50 Fair
51-75 Good
76 — 100 Very Good

Table 2. Data, Data Collection Technique, Instruments, Data Analysis Technique

No Data Data  Collection Instruments Data Analysis Techniques
Techniques
L. Pretest and Test Pretest and posttest Test of normality, test of
posttest scores Quiestions homogeneity, independent

sample t-test, paired sample t-
test, classical completeness

testing
2. Students Quiestionnaire Questionnaire Sheet Calculation of Likert Scale
Anthusiasm Questionnaire

RESULTS AND DISCUSSION

This study was conducted between October 22, 2024, and November 22, 2024, with a pause for P5
activities from November 4 to November 12, 2024. The research aimed to analyze the impact of integrating
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QuizWhizzer into the Student Teams-Achievement Division (STAD) model on students' cognitive learning
outcomes regarding the circulatory system at SMA Negeri 1 Ungaran during the 2024/2025 academic year.
Two classes were selected as samples: XI-8 as the control group and XI-9 as the experimental group. The
control group received instruction on the circulatory system using the STAD model without technological
integration, while the experimental group utilized QuizWhizzer as an interactive tool within the STAD
framework. Data collection encompassed pretest and posttest scores, student response questionnaires, and
teacher feedback surveys. Pretest and posttest scores served as indicators of students' cognitive learning
outcomes, while questionnaires captured qualitative insights into student and teacher responses to
QuizWhizzer's integration within STAD. Both groups employed STAD's cooperative learning model,
which consists of six key stages: (1) setting goals and motivating students; (2) forming study groups; (3)
teacher presentations; (4) team-based learning; (5) evaluation; and (6) recognition or rewards (Nurdyansyah
& Fahyuni, 2016; Wulandari & Kunci, 2022). However, in the experimental class, evaluations were
conducted using QuizWhizzer, whereas written quizzes were used in the control class. The study will be
deemed successful in enhancing cognitive learning outcomes if: (1) there is a significant difference in
learning outcomes between the experimental and control classes; (2) there is a significant increase in average
posttest scores compared to pretest scores in the experimental class; and (3) the percentage of classical test
results in the experimental class exceeds that of the control class. Conversely, the study will be considered
successful in increasing student enthusiasm if the overall average percentage from student feedback reaches
between 76% - 100%.
Students’ Cognitive Learning Outcome

The data of students’ interest were obtained by distributing an interest-level instrument sheet (ISM) of
study. Interest in learning was measured after students were given treatment. Based on the results of the
normality test on the pretest data, it was found that the data were normally distributed. This is indicated by
the significance values of 0.087 for the experimental class and 0.200 for the control class (Table 3).
According to the decision-making criteria for the Kolmogorov-Smirnov normality test, if the significance
value is greater than 0.05, it can be concluded that the pretest data for both the experimental and control
classes are normally distributed. The results of the homogeneity test on the pretest data indicate that both
classes are in a homogeneous condition or have the same level of initial understanding, allowing both
classes to be used as research samples. The results of the homogeneity test for the pretest data using
Levene’s test showed a significance value of 0.536 (Table 3). Based on the decision-making criteria for
Levene’s homogeneity test, if the significance value is greater than 0.05, it can be concluded that the pretest
data for both the experimental and control classes are homogeneous. With normally distributed and
homogeneous pretest data, an independent sample t-test was then conducted. The results of this test
indicated that there was no significant difference in initial understanding between students in the
experimental and control classes. The significance value from the independent sample t-test for the pretest
data was 0.073 (Table 3). According to the decision-making criteria for the independent sample t-test, if the
Sig. (2-tailed) value is greater than 0.05, it can be concluded that there is no significant difference in prior
knowledge between the experimental and control classes.

Table 3. Analysis Results on Pretest Score

Category Control Class Experiment Class
Pretest score means 36.7 40.6
Significance (Sig.)
Test of Normality 0.200 0.087
Test of Homogeneity 0.536
Independent sample T-test 0.073

In the final session, the researcher administered a posttest to assess students' final understanding levels
and distributed a questionnaire to gauge student responses and reactions during the learning process.
According to the results obtained from testing posttest scores in both classes (Table 4), independent sample
t-test analysis yielded a significance value (Sig. 2-tailed) of 0.017. This finding indicates a substantial
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difference in learning outcomes between the experimental and control classes. Additionally, paired sample
t-test analysis conducted on pretest and posttest scores for the experimental class revealed a significance
value (Sig. 2-tailed) of 0.000. Based on these results, it can be concluded that there is a significant difference
in cognitive learning outcome improvements for students subjected to QuizWhizzer integrated within the
STAD learning model concerning the human circulatory system content. The results of the classical
completeness calculation for the control and experimental classes indicate that the classical completeness
score for the experimental class is higher than that of the control class. The classical completeness score for
the experimental class is 86%, while that of the control class is 72%. In the control class, there are 10
students who did not achieve mastery, whereas in the experimental class, only 5 students did not. Students
are considered to have mastered the material on the circulatory system if they achieve a score of >75. This
criterion is established by the school. Based on the comparison of classical completeness, where the classical
completeness score in the experimental class is higher than that in the control class, it can be concluded that
the use of QuizWhizzer in the STAD learning model positively influences cognitive learning outcomes for
students regarding the circulatory system material.
Table 4. Analysis Result on Posttest Score

Category Control Class Experiment Class
Posttest score means 79 83.8
Significance (Sig.)
Test of Normality 0.200 0.197
Test of Homogeneity 0.915
Independent sample T-test 0.017
Paired sample t-test - 0.000

The outcomes are primarily influenced by the chosen instructional model and media selection,
specifically the integration of QuizWhizzer as an interactive quiz alternative within the STAD learning
framework in the experimental class. This integration aims to facilitate teachers' tasks while providing an
enjoyable experience for students during evaluation phases (Susanto & Ismaya, 2022; Yanuarto & Susanti,
2023). The experimental group's cognitive learning outcomes improved significantly due to gamification
elements introduced through QuizWhizzer. Real-time ranking features fostered healthy competition among
students, motivating them to excel during quizzes (Anunpattana et al., 2021; Faijah & Marhaeni, 2021;
Sitompul et al., 2023). The diverse question formats added challenges that prevented monotony and
increased student engagement and enjoyment during evaluations. Consequently, students demonstrated
heightened enthusiasm and focus, contributing to improved cognitive outcomes (Kumala et al., 2024;
Susanti, 2022; Susanto & Ismaya, 2022; White & McCoy, 2019; Yanuarto & Susanti, 2023). Additionally,
QuizWhizzer facilitated students' adaptation to technology in educational settings (Novita & Herman,
2021; Wulansari & Dwiyanti, 2021). The inclusion of challenges within gamified learning environments
encouraged students to exert maximum effort during evaluations. QuizWhizzer's leaderboard feature
provided real-time rankings that fostered positive emotions and created enjoyable learning experiences for
students (Amany & Desire, 2020; Anunpattana et al., 2021; Sitompul et al., 2023). This competitive element
inspired active participation while simultaneously enhancing comprehension of complex topics.

The live race feature in QuizWhizzer (showed in Figure 2) fosters a healthy competitive atmosphere
among students, motivating them to strive for excellence while completing quizzes (Anunpattana et al.,
2021; Faijah & Marhaeni, 2021; Sitompul et al., 2023) . As illustrated in Figure 4, students concentrate on
answering questions while monitoring their standings via the game board projected by the researcher. The
variety of question types such as ordering (Figure 3a), true or false (Figure 3b), multiple choice (Figure 3c),
drag and down (Figure 3d), and short answer presented adds an additional layer of challenge, preventing
monotony and instead enhancing student enthusiasm and enjoyment during quiz activities, which positively
impacts cognitive learning outcomes (Kumala et al., 2024). Furthermore, the integration of QuizWhizzer
assists students in adapting to technological applications within their learning activities (Yanuarto &
Susanti, 2023).
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Figure 3. The variety of question in QuizWhizzer

Students' determination to achieve top rankings during quiz sessions enhances their engagement
throughout the learning process, a phenomenon supported by the STAD learning model implemented
during these activities. The cooperative STAD model enables students to maintain focus, actively
participate, enhance critical thinking skills, and enjoy discussions throughout the learning sessions (Ewut et
al., 2024; Ramadhani et al., 2024). The active involvement of students during learning activities aids in their
personal development and comprehension of the material. This model promotes interactivity among
students by encouraging them to exchange ideas and engage in discussions, thereby fostering interactions
that motivate and assist peers in grasping the material and ensuring that all group members understand what
is being studied (Farid, 2024; Wulandari & Kunci, 2022). The freedom provided to the audience group to
ask questions stimulates curiosity among students, while the presenter group, in answering these questions,
is required to engage in discussions and utilize additional resources to provide accurate responses. This
process facilitates an exchange of information among students, thereby enhancing their knowledge (Salo &
Tulak, 2019; Wulandari & Kunci, 2022).

The integration of technology into learning models opens opportunities for students to develop critical
21st-century skills such as critical thinking, collaboration, and creativity—skills essential for addressing
future challenges. The use of QuizWhizzer within the Student Teams-Achievement Division (STAD) model
exemplifies the application of Science, Technology, and Innovation (STI) to support the Sustainable
Development Goals (SDGs). Specifically, it aligns with SDG 9 (Industry, Innovation, and Infrastructure)
and SDG 17 (Partnerships for the Goals) by fostering technological innovation and collaborative learning
environments. Additionally, QuizWhizzer helps students adapt to technology use in educational settings
while promoting inclusivity and interactivity in the learning process. This platform also enables data
collection that can be utilized to enhance educational effectiveness sustainably (Anzai, 2022; Klemun et al.,
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2023; Morozova & Rozhnenko, 2021; Seibert et al., 2020).

In the control class, cognitive learning outcomes showed improvement; however, this increase was not
as significant as that observed in the experimental class. The control class employed the STAD model
without technological support, relying solely on written quizzes. Traditional paper-based quizzes lacked
interactive features like leaderboards, which are instrumental in fostering a competitive spirit among
students. The competitive element inherent in QuizWhizzer motivates students to achieve better results by
creating an engaging and dynamic learning environment (Zainuddin et al., 2020). Furthermore,
QuizWhizzer reduces student boredom during lengthy learning sessions by creating a livelier and more
enjoyable atmosphere (Qomariyah et al., 2025). Thus, integrating QuizWhizzer into cooperative learning
models like STAD offers a promising approach to improving both cognitive outcomes and student
engagement.

Figure 4. Students Focused on Quiz

Student Learning Anthusiasm

Analysis revealed a correlation between active participation in discussions and cognitive learning
outcomes. Students with lower engagement during discussions tended to achieve lower cognitive scores.
The average activity score for the experimental class was significantly higher at 93 compared to 85 in the
control class. In the experimental group, students actively collaborated by explaining topics confidently
within their teams. Conversely, control group students demonstrated less mastery over the material during
group presentations due to limited engagement. The absence of gamified elements in traditional STAD
diminished student enthusiasm and comprehension levels. The student feedback questionnaire was
administered to the experimental class to assess their responses during the learning activities that integrated
QuizWhizzer within the STAD learning model. The questionnaire comprised seven indicators, and the
analysis of student responses for each indicator is presented in Figure 5. Based on the questionnaire results,
it can be concluded that during the learning process utilizing the QuizWhizzer integration within STAD,
93.4% of students reported feeling pleased, while 94.5% expressed enthusiasm throughout the lessons.
Additionally, 97.2% of students noted an increase in their interest in learning, accompanied by 94.4%
experiencing heightened curiosity regarding the material covered. The use of QuizWhizzer enabled 94.4%
of students to maintain greater focus while completing quizzes. Furthermore, 97.2% of students found it
easier to understand the material related to the human circulatory system when taught through the STAD
model enhanced by QuizWhizzer.

Student interactivity during the learning process is prominently observed in group discussion activities.
Each group, consisting of four students, is formed by the teacher with careful consideration of gender and
pretest results to ensure balanced abilities among groups. This diversity allows students to gain different
perspectives and experiences during discussions, thereby enriching their learning experiences (Ewut et al.,
2024; Salo & Tulak, 2019). Each group is assigned a unique subtopic to discuss collaboratively, enabling
students to acquire new information related to material not yet covered in class. During each session,
several groups present their discussion outcomes. While presentations are ongoing, non-presenting groups
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are required to engage in discussions and formulate questions for the presenting group. If the audience
group has no questions, the presenting group is given the opportunity to check the audience's
understanding.

This interactive approach fosters a dynamic learning environment where students actively participate
and exchange ideas, enhancing their comprehension of the subject matter. Group discussions not only
promote critical thinking but also encourage collaboration among peers, which is essential for developing
communication skills and fostering a sense of community within the classroom. The role of the teacher as a
facilitator becomes crucial in guiding these discussions and ensuring that all voices are heard, thus creating
an inclusive atmosphere conducive to learning.

Students Questionnaire Recapitulation

Ease of Learning the Material

Increasec Focus

Enhanced Enthusiasm

Students Enjoyment

o

10 20 30 40 50 60 70 80

M Persentations SD PersentationsD M Persentations A M Persentations SA

Figure 5. Students Questionnaire Recapitulation

CONCLUSION

The integration of QuizWhizzer within the STAD model significantly improved cognitive learning
outcomes for circulatory system material at SMA Negeri 1 Ungaran while fostering greater student
enthusiasm. By incorporating gamification principles such as real-time rankings and diverse question
formats into cooperative learning frameworks, educators can create engaging environments that motivate
students to actively participate and achieve better academic results. These findings align with the principles
of educational transformation, which emphasize the importance of student activity, collaboration, and
communication in the learning process. Educational transformation encourages students to adopt proactive
and responsible attitudes towards their learning, thereby facilitating more meaningful learning experiences.
Moreover, the integration of QuizWhizzer within the STAD model successfully established a pleasant and
effective learning environment for students, positioning it as a viable alternative for educators seeking to
implement technology in the context of educational transformation in the digital era.
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