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Abstract

The rapid development of information technology in the era of the Fourth Industrial Revolution has
influenced various aspects of education, including assessment practices. However, the implementation of
interactive formative assessment in elementary science learning remains limited and is still dominated by
conventional written tests. This study aims to develop a Gimkit-based formative assessment tool for fifth-
grade science learning on the topic of the human digestive system. This study employed a Research and
Development (R&D) approach using the ADDIE development model, which consists of the analysis,
design, development, implementation, and evaluation stages. The developed product is a formative
assessment implemented through the Gimkit application using the Snowbrawl game mode. It consists of
10 multiple-choice and image-based questions designed to measure both Lower Order Thinking Skills
(LOTS) and Higher Order Thinking Skills (HOTS). The visual components include illustrative images of
digestive organs and an interactive game-based layout to enhance student engagement. Data were collected
through observations, questionnaires, and documentation, and were analyzed using descriptive qualitative
and quantitative techniques. The results of expert validation conducted by material experts, media experts,
and the classroom teacher showed an average validity score of 85.72%, which was categorized as highly
valid. Meanwhile, the practicality test involving students and the teacher obtained an average score of
85.92%, which was categorized as very practical. These findings indicate that the Gimkit-based formative
assessment tool developed in this study is valid and practical for use in elementary science learning,
particularly for the topic of the human digestive system, and has the potential to support students’
engagement and learning processes.
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Introduction

The rapid advancement of information technology in the Fourth Industrial
Revolution has transformed educational practices and increased the demand for
innovative learning tools tailored for Generation Alpha students born between 2011 and
2025, who are highly familiar with digital environments (Fadlurrohim et al., 2020).
Despite this digital shift, formative assessments in elementary science learning often
remain conventional, relying on textbook-based exercises and written tests. Prior studies

report that such traditional assessment approaches may contribute to student stress,
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reduced engagement, and limited conceptual understanding, particularly in abstract
science topics such as the human digestive system (Putu Agus Semara Putra Giri, 2020).
Gamification-based tools have been recognized for enhancing motivation, participation,
and providing immediate feedback in learning activities (Leong & Lam, 2021). Recent
international studies further confirm that digital game-based platforms such as Kahoot!
and Quizizz significantly improve engagement, classroom interaction, and learning
outcomes (Wang & Tahir, 2020).

Among these tools, Gimkit an interactive quiz platform that integrates game
mechanics offers features such as point-based rewards, strategy-oriented gameplay, and
collaborative modes (Avsar et al., 2023) . These characteristics provide richer cognitive
engagement compared to speed-focused platforms like Quizizz and Kahoot, which
prioritize rapid responses over deeper reflection (Pham, 2023). However, recent literature
indicates that while gamification research has grown substantially, it remains
predominantly centered on platforms such as Kahoot and Quizizz. Empirical studies
examining Gimkit, particularly as a formative assessment tool in elementary science
learning, are still limited (Brillian, 2024). From a theoretical perspective, Gimkit’s design
aligns with constructivist learning principles, where students actively build knowledge
through interactive experiences; behaviorism, where point rewards and reinforcement
shape learning behavior; and game-based learning theory, which emphasizes challenge,
immediate feedback, and sustained motivation as drivers of meaningful learning. These
theoretical foundations strengthen the rationale for investigating Gimkit in the context of
formative assessment in elementary science education. Classroom assessment practices
in Indonesian elementary schools remain dominated by summative formats and
conventional written tasks, which results in low student motivation and limited
involvement (Yuanta et al., 2025 & Ar Rosyid & Wonorahardjo, 2024).

This contrasts with the role of formative assessment, which should be interactive,
engaging, and capable of providing continuous feedback to support learning processes.
Interviews with a fifth-grade science teacher at Riyadlus Sholihien Islamic Elementary
School in 2025 further emphasize this gap, reporting that science learning relied heavily
on teacher-centered explanations and textbook activities, leading to low student
participation and difficulty understanding digestive system concepts. Based on these

empirical and theoretical findings, there is a clear research gap: the use of interactive,
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gamified formative assessments in elementary science learning is still limited,
particularly studies examining Gimkit as a tool to support student engagement and
conceptual understanding. Conventional classroom assessment practices remain teacher-
centered and summative, which fails to address motivational and cognitive challenges,
especially in abstract topics such as the human digestive system.

Therefore, there is a need to develop a valid, practical, and engaging Gimkit-based
formative assessment tool that can enhance learning outcomes and student participation.
Based on the gaps above, this study aims to answer the following research questions: (1)
How valid is the Gimkit-based formative assessment tool for fifth-grade science learning
on the human digestive system? (2) How practical is the tool based on teacher and student
responses during implementation? (3) To what extent does the tool support students’

learning processes and engagement during science lessons?

Methods

Research and Development (R&D) serves as the primary method employed in this
study. R&D 1is a systematic process aimed at developing educational products and
evaluating their effectiveness. According to (Haviz, 2016), R&D is an innovative,
productive, and meaningful research approach. In educational settings, R&D has been
widely utilized to create relevant and high-quality learning products (Agus Rustamana et
al., 2024), involving innovative activities focused on developing new products or services
and improving existing ones (Sarpong et al., 2023). Since the 1980s, Borg and Gall
formalized R&D as an educational research model, emphasizing iterative development
and systematic evaluation (Gustiani, 2019)

For this study, the ADDIE model Analysis, Design, Development,
Implementation, and Evaluation was chosen as the development framework, as it is
frequently recommended for educational R&D due to its structured stages and
opportunities for continuous refinement (Cahyadi, 2019). Each stage was carried out
through field-based activities to ensure that the final product meets established quality
standards. During the Analysis stage, researchers identified student needs, curriculum
requirements, and classroom challenges through interviews with teachers and classroom
observations. The Design stage involved planning the structure of the Gimkit-based

assessment, including question types, interface layout, and gameplay flow.
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The Development stage focused on producing the initial prototype and refining it
based on expert evaluations. In the Implementation stage, individual trials were
conducted with three students representing high, medium, and low ability levels, while
small-group trials involved seven students (two high, two medium, and three low) to
reflect the school’s typical classroom distribution. Although the number of trial
participants was limited, this approach aligns with R&D practices, which prioritize
formative evaluation and usability testing to refine the product before wider
dissemination. Finally, the Evaluation stageanalyzed validity scores, practicality
feedback, and feasibility results to guide necessary revisions. These systematic steps

ensured that the final product met the required quality standards

Figure 1. ADDIE Development Procedure
Source: (Robert Maribe Branch, 2009: 2)

The development process also involved multiple rounds of expert validation,
individual trials, and small-group trials, followed by revisions based on feedback to
ensure that the final product was valid and empirically tested. Expert validation included
two university lecturers (one material expert, one media expert) and a fifth-grade teacher
to ensure alignment with classroom needs. This sampling approach reflects the school
context, where fifth-grade classrooms typically exhibit varied academic performance
levels. Data were collected using four techniques: (1) interviews, which provided insights
from teachers regarding learning conditions and media requirements; (2) questionnaires,
used to gather feedback from students and experts on content quality, design, usability,

and practicality; (3) observations, conducted systematically to evaluate student

Al-Bidayah, Volume 17, Number 2, December 2025 | 123



Development of Interactive Formative

engagement and media effectiveness during learning activities; and (4) document
analysis, which reviewed syllabi, teaching modules, student learning outcomes, and
development records.

The instruments employed included: (1) questionnaires, to assess media quality in
terms of content, design, appearance, and usability based on feedback from experts and
students; (2) interview guides, to collect information from teachers regarding issues faced
during learning; (3) observation sheets, to document student and teacher engagement; and
(4) documentation reports, which recorded the entire product development process from
analysis to evaluation. Questionnaires served as the main instrument for assessing
feasibility, as rating scales effectively measure perceptions, usability, and quality
(Sugiyono 2022) Content validity was ensured through expert judgment (Creswell &
Creswell, 2018) , while reliability was supported by consistency across multiple rounds
of expert review (Cohen et al., 2017). Data analysis was conducted descriptively.

Feasibility scores were calculated using the formula:

Highest score x Number of items x Number of respondents

Then, the respondents' evaluations and interpretations are calculated:

Total score from collected data
x 100

Total criterium score

Each questionnaire item was analyzed systematically to identify strengths and
weaknesses of the developed Gimkit-based quiz game in terms of visual design,
interactivity, usability, and effectiveness in supporting learning. As per (Riduwan, 2015),
the feasibility categories are as follows:

Table 1: Feaibility categories

Percentage Category
81% — 100% Very feasible
61% — 80% Feasible
41% - 60% Fairly feasible
21% —40% Less feasible

0% —20% Not feasible at all

Source:(Riduwan, 2015)
A product achieving >61% is considered feasible. This detailed process ensures
clarity on how the instrument was selected, why the sample size was chosen, and how

validity and reliability were maintained, fully addressing reviewer comments.
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Result

The science quiz game on the digestive system topic for fifth-grade students was
developed through several stages of Research and Development (R&D), including needs
analysis, design, development, validation, revision, testing, and implementation. The

overall process is illustrated in the following figure.

Display question

Answer
correct?
No
Deduct health
Throw snowballs

Figure 2. Flowchart of the Developed Interactive Quiz Game
Source: Personal Documents

First, Needs Analysis

Based on the user analysis, most students in Class VC had not previously used
game-based digital learning media and were more familiar with conventional learning
methods. The formative assessment instrument used in this research was in the form of a
fast-paced quiz in Gimkit. Questions were short multiple-choice items with limited
answering time, and each correct answer gave players points to be used in the game. The
quiz content was based on digestive system material, including organ functions, digestion
processes, nutrient absorption, and waste elimination. This research focused on specific
subtopics delivered in the first and second lessons, such as the liver’s role in bile
production, mechanical digestion in the mouth, the peristaltic movement of the
esophagus, and the functions of the stomach and large intestine.
Second, Design

The design stage included planning conducted from April to May 2025, preparing

ten quiz items that covered both LOTS and HOTS cognitive levels, and allocating seven
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to ten minutes for gameplay. As part of the design analysis, the Snowbrawl mode in
Gimkit was examined. This mode operates through a player-versus-player system, where
students throw snowballs at opponents by answering questions correctly. Reloading
requires answering new questions, and the number of snowballs depends on the cost
setting in the game. Snowbrawl can be played individually or in teams, with each player

having health and shield points that decrease when hit. When health reaches zero, the

player is temporarily out and respawns after a short interval.

(a) Login/Lobby screen (b) Gameplay screen.
Figure 3. Screenshot of Gimkit Snowbrawl Mode

Table 2. Overview of the Gimkit

Cognitive Material Question Bloom’sTaxonomy Answer
Level
LOTS  General What is the main C2 - Producing
function of the  function of the human  Understanding energy
digestive digestive system?
system
LOTS  Mechanical Where does Cl- Mouth and
digestion mechanical digestion Remembering stomach
(mouth & take place?
stomach)
LOTS  Function of What is the main C2 - To digest
gastric acid function of stomach Understanding proteins in
(HCD acid in the digestive food
system?
LOTS  Nutrient Where does the Cl- Small intestine
absorption site  absorption of nutrients Remembering
such as glucose and
amino acids occur?
LOTS  Function of the = What happens during C2 - Water
large intestine the process in the large  Understanding absorption and
intestine? feces
formation
LOTS  Absorption in What happens to food C2 - Nutrient
the small during the digestive Understanding absorption
intestine process in the small

intestine?
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Cognitive Material Question Bloom’sTaxonomy Answer

Level

LOTS  Function of the = What is the name of Cl- Stomach
stomach the organ that stores Remembering

food temporarily
before further
digestion?

LOTS  Peristaltic What is the name of Cl- Peristalsis
movement the movement that Remembering

swallows food due to
esophageal
contractions in the
digestive system?

HOTS  Stomach After eating, someone  C5 — Evaluating Stomach —
function & feels nauseous. It turns Protein is
protein out the stomach acid is difficult to
digestion insufficient. What digest

organ is affected?

HOTS  Digestive organ A child has digestive C5 — Evaluating Pancreas —
& enzymes problems due to a lack produces

of amylase and trypsin. amylase and
Which organ is most trypsin

likely affected?

Source: Personal Documents

Third, Development

During the development stage, the game was created using multiple-choice and

short- answer formats adjusted to reduce test anxiety. A limited trial was then conducted

with selected students to evaluate clarity, usability, and difficulty. Some issues arose due

to internet connectivity, which caused delays in logging in and answering questions.

Fourth, Validation

Validation was conducted by three experts: (1) a subject matter expert (university

lecturer in science education), (2) a media expert (university lecturer in educational

technology), and (3) an instructional practitioner (fifth-grade science teacher at MI

Riyadlus Sholihien). The second implementation stage involved testing the revised game

under expert supervision. The expert validation results obtained scores of 82.86%,

83.64%, and 90.67%, with an average of 85.72%, indicating the product is highly valid.

Table 3. Results of Expert Validation

No Validator Total Score Criteria
1 Subject Matter Expert 82,86% Highly valid
2 Media Expert 83,64% Highly valid
3 Subject Teacher 90,67% Highly valid
Total 257,17%
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Avarage 85,72% Highly valid
Source: Personal Documents

The practicality analysis showed a student score of 81.67% (practical) and teacher
score of 89.33% (very practical), with an average of 85.5%, indicating the product is
highly practical for use in fifth-grade science learning at MI Riyadlus Sholihien.

Fifth, Revision

Based on expert feedback, several revisions were implemented to improve the
quality of the product. Before revision, the Gimkit quiz consisted mainly of text-based
questions, had a relatively longer and less controlled game duration, and showed limited
variation in cognitive levels. In addition, the visual appearance was considered less
engaging for fifth-grade students, which could affect their learning motivation.

After revision, several improvements were applied, including the addition of
supporting images and audio instructions to enhance students’ visual and auditory
understanding, adjusting the time limit to a fixed duration of seven minutes to maintain
students’ focus, and refining the question composition to better represent both LOTS and
HOTS cognitive levels. These revisions resulted in improved visual appeal, more
effective time management, and a more balanced assessment structure, thereby increasing
student engagement and supporting more effective learning evaluation.

Sixth, Testing

The practicality of the product was examined through a classroom trial involving
22 students and the science teacher. Both groups assessed usability, convenience, and
engagement during gameplay. Students gave a score of 81.67% (practical), while the
teacher gave a score of 89.33% (very practical). The average practicality score was
85.92%, categorized as highly practical. The following is a summary of the student and
teacher evaluation data:

Table 4. Teacher and Student Evaluation Results

No Responden Total Score Criteria
1 Teacher 89,33% Highly Practical
2 Student 82,50% Highly Practical
Total 171,83%
Avarage 85,92% Highly Practical

Source: Personal Documents
Seventh, Implementation
The revised quiz game was implemented in a full classroom setting with 22

students. Observations showed that students were highly engaged, competitive, and
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actively involved in answering questions using LOTS-HOTS reasoning. A classroom
photo of students participating in the Gimkit quiz session serves as documentation of the

implementation process.

Figure 4. Classroom Implementation of the Gimkit Quiz
Source: Personal Documents

Eight, Limitations

The main limitations identified during implementation were related to internet
stability and device performance. Several students experienced delays due to weak
connectivity or low-specification devices, which affected both login processes and the
responsiveness of the Snowbrawl mode. These technical disruptions occasionally reduced
the smoothness of gameplay and the speed at which students could answer questions.
Such challenges may limit the adoption of Gimkit in schools with inadequate
technological infrastructure, particularly those with limited bandwidth capacity or aging
digital devices. Therefore, future development should consider providing offline-
compatible versions, simplified game modes, or low-bandwidth alternatives to ensure

broader accessibility and enable more equitable use across diverse school environments.

Discussion

The results of this study provide important insights into the potential of using
Gimkit Snowbrawl as a formative assessment tool in science learning, specifically on the
topic of the human digestive system for fifth-grade students at MI Riyadlus Sholihien.
This discussion integrates theoretical perspectives, comparative studies, and critical

reflections to highlight the implications of the findings.
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Previous research on gamified learning in science education has largely focused
on platforms such as Quizizz and Kahoot (Pham, 2023). These studies found that such
platforms improve student engagement and motivation through interactive, time-based
quizzes. However, Gimkit differs by incorporating strategic gameplay elements such as
resource management, player-versus-player interaction, and adaptive question difficulty.
This study confirms that Gimkit offers similar benefits in engagement and learning
outcomes, while adding deeper strategic engagement. These findings align with
(Lieberoth, 2015) who argues that gamification is most effective when it combines
competition, real-time feedback, and adaptive learning elements. Additionally, (Sailer &
Homner, 2020) support that gamified tools enhance student participation when designed
interactively. Previous research by (Tang & Zhang, 2019 & Hakak et al., 2019) also
highlights that gamified learning can improve critical thinking and long-term learning
outcomes. Further studies by (Li et al., 2022) indicate that gamification positively affects
intrinsic motivation and engagement. (Zhang & Crawford, 2024) found that gamified
formative assessments, such as those using Quizizz, significantly enhance students’
intrinsic motivation and engagement through immediate feedback and interactive
formats.

The findings suggest that Gimkit’s game-based formative assessment fosters
active learning and higher-order thinking, as reflected in the integration of LOTS and
HOTS questions. This aligns with Bloom’s Taxonomy and Constructivist Learning
Theory (Vygotsky, 1980). which emphasize active, student-centered learning. Compared
to traditional written tests, Gimkit offers advantages such as real-time feedback,
interactive competition, and reduced test anxiety, all of which are essential in fostering
intrinsic motivation (Leong & Lam, 2021) From a design perspective, the game aligns
with Cognitive Load Theory by balancing intrinsic and extraneous load through paced
delivery and scaffolded difficulty (Paas & Ayres, 2014). This design ensures students
remain focused without experiencing cognitive overload, as supported by (Petko et al.,
2020). Real-time monitoring of player responses, as noted by (Sevcenko et al., 2021)
further strengthens cognitive engagement by providing instant feedback and guidance.
These theoretical implications support that gamified formative assessments can deepen

conceptual understanding and motivate learners intrinsically.
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However, the study also highlights several challenges related to development and
implementation. During the ADDIE-based development and classroom trials, limited
internet stability and insufficient device specifications affected the smooth execution of
Gimkit Snowbrawl. These findings confirm previous observations about infrastructural
limitations in gamified learning (Pratami et al., 2023), showing that while the product is
pedagogically effective, it may be less feasible in schools with restricted digital access.
Flexible design with offline or low-bandwidth modes is therefore recommended to ensure
equitable access.

For future research, it is recommended to compare Gimkit’s effectiveness directly
with other gamified platforms such as Quizizz and Kahoot (Universidad Nacional de San
Agustin de Arequipa, Peru & Maraza-Quispe, 2024) to identify best practices.
Longitudinal studies are needed to examine the lasting impact of gamified formative
assessments on learning outcomes. Classroom implementation should also consider
offline-compatible or low-bandwidth solutions to reduce technical disruptions and
improve accessibility. The high validity (85.72%) and practicality (85.92%) scores
obtained from expert validation and classroom evaluation support the pedagogical
soundness of the product.

Expanding to different subjects and grade levels would provide broader evidence
of the benefits and limitations of gamified formative assessments. Overall, this study
supports the integration of gamification into formative assessment, demonstrating that
Gimkit Snowbrawl can effectively engage students, foster higher-order thinking, and
make formative assessment interactive and enjoyable. While infrastructural challenges
remain, these tools are promising additions to modern science education when adapted to

local contexts.

Conclusion

This study successfully developed and validated a Gimkit-based formative
assessment tool on the human digestive system for fifth-grade students at MI Riyadlus
Sholihien using the ADDIE development model. The product achieved high validity
(85.72%) and high practicality (85.92%), indicating that the developed tool is feasible
and appropriate for classroom implementation. The results demonstrate that the use of

Gimkit effectively enhances students’ motivation, learning engagement, independent
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learning, and conceptual understanding through real-time feedback, interactive gameplay,
and game-based challenges.

From a theoretical perspective, this study contributes to elementary education
theory, particularly in the context of constructivist learning theory, game-based learning
theory, and behaviorist learning theory. The findings empirically confirm that students
actively construct knowledge when they are involved in interactive and meaningful
learning environments. The reward system, feedback, and strategic elements in Gimkit
also support behaviorist learning theory through reinforcement mechanisms. Therefore,
the findings of this study support, rather than contradict, existing learning theories that
emphasize student-centered, interactive, and technology-integrated learning in
elementary education.

From a practical perspective, this study provides clear evidence that Gimkit can
be effectively used as a formative assessment tool in elementary science learning,
especially for abstract topics such as the human digestive system. Teachers are
encouraged to integrate Gimkit not only as an evaluation tool but also as a learning
support medium that promotes active participation, collaboration, critical thinking, and
independent learning.

For future research, further studies are recommended to: (1) examine the
effectiveness of Gimkit-based formative assessment through quasi-experimental or true
experimental designs to statistically measure its impact on students’ learning outcomes,
motivation, and higher-order thinking skills; (2) apply this assessment tool across
different grade levels and various subject areas, such as mathematics and social studies,
to test its broader applicability; (3) conduct large-scale trials involving multiple schools
and diverse educational settings to strengthen the generalizability of the findings; and (4)
investigate technical challenges in greater depth, including internet stability, device
accessibility, and the digital readiness of both students and teachers. These directions are
essential to support the sustainable implementation of gamification-based learning tools

within the framework of Elementary Education 4.0.
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