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ABSTRACT This study aimed to develop Scratch-based mathematics learning media entitled
SpongeBob Squad in AlgebraWonderland and describe initial users’ responses to themedia. The
product was developed using the Multimedia Development Life Cycle (MDLC), which consists
of six stages: concept, design, material collecting, assembly, testing, and distribution. The ini-
tial trial involved 18 third-semester pre-service mathematics teachers selected through conve-
nience sampling at a university in Bandung. Datawere collected using an open-ended question-
naire and semi-structured interviews and were analyzed through thematic coding and percent-
ages of positive responses. The results showed that the algebra learning gamewas successfully
developed throughallMDLC stages. Theparticipants gave an averagepositive responseof 99%,
categorized as very good. The appearance indicator received 94% positive responses, while
programming, material, language, interest, and usefulness each received 100%. These findings
indicate that the prototype received very favorable initial evaluations and was considered en-
gaging, easy to operate, conceptually relevant, and useful for mathematics learning. However,
trials involving junior high school students and classroom-based effectiveness studies are still
required before broader implementation.

Keywords: Scratch, multimedia development life cycle, algebra learning, game-based learning,
learning media

ABSTRAK Penelitian ini bertujuan untuk mengembangkan media pembelajaran matematika
berbasis Scratch berjudul SpongeBob Squad in Algebra Wonderland dan mendeskripsikan
respons awal pengguna terhadap media tersebut. Produk dikembangkan menggunakan
Multimedia Development Life Cycle (MDLC) yang terdiri atas enam tahap, yaitu concept,
design, material collecting, assembly, testing, dan distribution. Uji coba awal melibatkan 18
mahasiswa calon guru matematika semester tiga yang dipilih melalui convenience sampling
pada salah satu universitas di Bandung. Data dikumpulkan menggunakan angket terbuka dan
wawancara semi-terstruktur, kemudian dianalisis melalui pengodean tematik dan persentase
respons positif. Hasil penelitian menunjukkan bahwa permainan pembelajaran aljabar berhasil
dikembangkan melalui seluruh tahap MDLC. Peserta memberikan rata-rata respons positif
sebesar 99% dengan kategori sangat baik. Indikator tampilan memperoleh respons positif
sebesar 94%, sedangkan indikator pemrograman, materi, bahasa, minat, dan kebermanfaatan
masing-masing memperoleh 100%. Temuan ini menunjukkan bahwa prototipe diterima
dengan sangat baik oleh pengguna awal serta dinilai menarik, mudah dioperasikan, sesuai
secara konseptual, dan bermanfaat untuk pembelajaran matematika. Namun, uji coba yang
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melibatkan siswa sekolah menengah pertama dan penelitian efektivitas dalam pembelajaran
di kelas masih diperlukan sebelum implementasi yang lebih luas.

Kata-kata kunci: Scratch, multimedia development life cycle, pembelajaran aljabar, pembela-
jaran berbasis permainan, media pembelajaran

INTRODUCTION

Mathematics is an important subject at every level of education because it supports
problem-solving in everyday life and develops students’ cognitive and reasoning skills
(Pratiwi and Bernard, 2021). Digital media can also support mathematics learning out-
comes when it is designed according to students’ needs and the characteristics of the
topic (Bagasputera et al., 2023).

Nevertheless, many students perceive mathematics as difficult because it contains ab-
stract concepts and symbols (Audina and Dewi, 2021). Learning barriers are also fre-
quently found across elementary and secondarymathematics topics (Wally et al., 2024).
These difficulties can contribute to mathematics anxiety, which affects cognitive, phys-
ical, behavioral, and achievement-related aspects of learning (Jalal, 2020). They have
also encouraged the use of instructional interventions, including problem-based ap-
proaches, to improve students’ mathematics learning outcomes (Isnaniyah et al., 2023).
Therefore, mathematics instruction should provide learning experiences that are acces-
sible, engaging, and motivating.

Learningmotivation plays an important role inmaintaining students’ attention andwill-
ingness to complete learning activities. Enjoyable and innovative game-based learning
can increase students’ interest and encouragemore positive perceptions of mathemat-
ics (Ambarsari et al., 2022). Digital games have also been used to improvemathematics
learning outcomes and participation (Dermawan and Ramadhan, 2024). In this context,
interactive learning media can provide teachers with an alternative resource for pre-
senting mathematical ideas in a more attractive form.

Scratch is a visual programming platform developed by the Massachusetts Institute of
Technology that enables users to create interactive stories, animations, and games. Its
visual block-based interface makes it suitable for the development of educational me-
dia. Studies have shown that Scratch-based media can support students’ interest in
mathematics (Aulia and Bernard, 2021), provide interactive learning experiences at the
secondary-school level (Assulamy et al., 2023), and facilitate the design ofmathematics
games for specific concepts (Nuraeni et al., 2021).

One important topic that can be presented through interactive media is algebra. Alge-
bra forms a foundation for learning more advanced mathematics, but many students
still experience difficulty understanding algebraic concepts (Munasiah, 2021). Alge-
braic problems require students to reason about symbols, relationships, operations,
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and representations (Suprihatiningsih et al., 2014). These characteristics make algebra
particularly suitable for interactive media that can connect symbolic expressions with
visual feedback and contextual problems.

Previous studies have developed Scratch-based mathematics media for the area of
triangles (Sudihartinih et al., 2021a), properties of quadrilaterals (Nuraeni et al., 2021),
the greatest common factor (Sudihartinih et al., 2021b), and an adventure-based
mathematics game (Lestari and Sudihartinih, 2022). However, limited attention has
been given to developing a Scratch game that integrates algebraic elements, like
terms, algebraic operations, and contextual problems within one continuous storyline.

To address this gap, the present study developed SpongeBob Squad in Algebra Wonder-
land, a Scratch-based mathematics game for seventh-grade algebra. The study aimed
todescribe the development process using theMultimediaDevelopment Life Cycle and
analyze initial users’ responses to the resulting prototype.

RESEARCH METHOD

This study used the Multimedia Development Life Cycle (MDLC), which consists of
six stages: concept, design, material collecting, assembly, testing, and distribution
(Mustika et al., 2018). The stages are illustrated in Figure 1.

Figure 1. Stages of the Multimedia Development Life Cycle

The product was developed collaboratively by a four-member team over one semester
at a university in Bandung. The selected content focused on the application of algebra
in everyday life for seventh-grade junior high school students. Thegamewasdeveloped
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using the online version of Scratch so that teammembers could construct, review, and
revise the program collaboratively.

During the concept stage, the researchers determined the objectives, benefits,
intended users, and overall concept of the application. During the design stage,
the team prepared the visual and functional specifications, learning sequence, and
storyboard. The material-collecting stage involved gathering algebra content, images,
backgrounds, animations, and audio. During assembly, these components were
integrated into the Scratch project. Testing was conducted iteratively to identify
functional or content-related errors. Finally, the completed prototype was stored on
Google Drive and the Scratch website during the distribution stage.

The initial user trial involved 18 third-semester pre-service mathematics teachers, con-
sisting of 2 men and 16 women, from a mathematics education program at a univer-
sity in Bandung. Participants were selected through convenience sampling. Pre-service
teachers were chosen as initial evaluators because they possessed relevant algebra
knowledge and introductory pedagogical experience. This initial trial was intended to
examine the prototype’s feasibility before implementation with junior high school stu-
dents.

Data were collected using an open-ended questionnaire and semi-structured in-
terviews. The questionnaire contained six questions addressing appearance, pro-
gramming, material, language, interest, and usefulness. These indicators were
adapted from previous studies on mathematics learning media and student responses
(Aulia and Bernard, 2021) (Pratama and Waskitoningtyas, 2020). The questions are
presented in Table 1.

Table 1. Questionnaire Indicators and Questions

No. Indicator Question

1 Appearance What do you think about the overall appearance of this game?
2 Programming How easy is it to operate this game?
3 Material Is the algebra material appropriate, and does it support conceptual under-

standing?
4 Language What do you think about the language used in this game?
5 Interest How did you feel after playing this algebra game?
6 Usefulness How useful is this game for mathematics learning?

Two participants were selected for follow-up interviews: one whose questionnaire
responses were predominantly positive and one who provided the only negative
response. This procedure was used to obtain more detailed information about the
participants’ experiences. Open-ended questionnaire and interview data were an-
alyzed through thematic coding, following the use of qualitative user responses in

https://doi.org/10.30606/absis.v9i2.4677


Vol. 9 No. 2, August 2026 Surtiah et al.

https://doi.org/10.30606/absis.v9i2.4677290

media-development research (Libryanti et al., 2023). Responses indicating apprecia-
tion, ease of navigation, clear instructions, or conceptual alignment were categorized
as positive (+), whereas responses indicating confusion, technical problems, or visual
dissatisfaction were categorized as negative (−).

The percentage of positive responses was calculated using the following formula:

P+ =
N+

N
× 100%,

where P+ is the percentage of positive responses, N+ is the number of positive re-
sponses, andN is the number of respondents. The interpretation criteriawere adapted
from Pratama and Waskitoningtyas (2020) and are presented in Table 2.

Table 2. Categories of Positive Responses

Percentage (p) Category

p > 80 Very good
60 < p ≤ 80 Good
40 < p ≤ 60 Fairly good
20 < p ≤ 40 Poor

p ≤ 20 Very poor

RESULTS AND DISCUSSION

Concept

Theproductwasdesignedas anonlinemathematics game for seventh-grade junior high
school students. Its primary purpose was to provide an enjoyable introduction to al-
gebra and its applications in everyday life. The game was titled SpongeBob Squad in
Algebra Wonderland and used a continuous storyline to connect the learning activities.
The learning sequence progresses from identifying algebraic elements to classifying
like terms, performing operations, and solving contextual problems.

At this stage, the development team also specified the intended learning benefits and
the characteristics of the target users. The media was expected to function as a sup-
plementary resource rather than replace classroom instruction. Accordingly, the game
was designed to provide short explanations, guided practice, immediate feedback, and
a final contextual challenge that could support teacher-led algebra lessons.

The main functional requirements were also established during the concept stage.
Users needed to be able to enter their names, move between menus, select learning
material, repeat an activity after an incorrect response, and complete the final game
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independently. These requirements guided the design of the navigation buttons,
feedback messages, audio, and scoring rules.

Design

The design stage involved preparing the learning objectives, material sequence, visual
specifications, navigation, and storyboard. The opening storyboard is presented in Fig-
ure 2.

The storyboard mapped each screen to its visual components, text, animation, audio,
and expected user action. It was also used to determinewhen characterswould appear,
how users wouldmove to the next screen, andwhat feedbackwould be displayed after
a corrector incorrect response. Establishing thesedetails beforeprogramming reduced
inconsistencies during assembly and provided a clear division of tasks among the team
members.

Figure 2. Opening Storyboard

Figure 2 specifies the visual elements, animation, explanatory text, welcome message,
and audio used in the opening sequence. This storyboard provided a common refer-
ence for the development team and helpedmaintain consistency between the planned
interface and the assembled program.

Material Collecting

The material-collecting stage included gathering algebra content from school text-
books and supporting sources, as well as preparing images, animations, backgrounds,
and audio. Canva was used to support visual preparation, while audio was selected to
match the storyline and activities. Third-party graphical and audio assets were used
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only for non-commercial academic prototype testing. For broader public distribution
or commercial use, copyrighted characters, backgrounds, and soundtracks should be
replaced with original or appropriately licensed assets.

The algebra material was organized into four connected components: identifying vari-
ables, coefficients, and constants; recognizing like terms; performing addition and sub-
traction of algebraic expressions; and applying algebra in contextual problems. This or-
ganization ensured that the gamemoved from foundational concepts tomore complex
applications. Each visual and audio asset was then matched with the relevant activity
so that decorative elements did not obscure the mathematical content.

Assembly

During assembly, the collectedmaterials were integrated into Scratch according to the
storyboard and learning sequence. The resulting product included an opening screen,
user-information screen, mainmenu, algebra learning activities, and a contextual game.

The assembly process involved creating sprites and backdrops, arranging visual layers,
programming button functions, adding transitions, and synchronizing audio with char-
acter movements. Conditional blocks were used to distinguish correct and incorrect
responses, while broadcast commands connected one scene to the next. The team re-
peatedly reviewed these components during assembly to ensure that navigation, feed-
back, and scoring operated according to the storyboard.

Figure 3. Initial Program Display

Figure 3 shows the opening screen. Users wait for the snail character to finish moving
before the next element appears. An “Aye-aye, Captain!” button then allows users to
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continue to thenext screen. This short animated sequence introduces the game setting
and prepares users for the interactive activities that follow.

Figure 4. Greeting and User-Information Display

Figure 4 presents the greeting screen and user-information field. The game includes
audio and voice instructions to support each question and activity. Collecting the user’s
name also enables the program to provide a more personalized greeting before the
learning sequence begins.

Figure 5. Main Menu Display
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Figure 5 displays the main menu. Users can access the profile, indicators, material, and
game menus. The indicators and material are aligned with introductory algebra and
its applications in everyday situations. This menu structure separates informational, in-
structional, and assessment components so that users can navigate the media more
easily.

Figure 6. First Algebra Learning Activity

Figure 6 presents an activity designed to review variables, coefficients, and constants.
Users drag jellyfish into boxes corresponding to the elements of the given algebraic
expression. Correct placements generate positive feedback, whereas incorrect place-
ments are rejected by the program. The drag-and-drop format requires users to classify
each algebraic element rather than merely read its definition.

Figure 7. Second Algebra Learning Activity

Figure 7 presents a second activity on variables, coefficients, and constants. Users
choose an answer and receive immediate visual and audio feedback. If an incorrect
answer is selected, the back button allows the user to return and try again. This
opportunity for correction supports repeated engagement with the concept before
users proceed to the next activity.
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Figure 8. Algebra Element Selection Display

Figure 8 shows a menu through which users can select an algebraic element and view
its explanation. Users can continue to the next topic or return to the main menu using
the navigation buttons. The selectable menu gives users some control over the order
in which they review coefficients, variables, and constants.

Figure 9. Like-Terms Learning Activity

Figure 9 presents an activity on like terms. Users place jellyfish into baskets accord-
ing to the appropriate like-term groups. The game prevents incorrect placement and
provides feedback before displaying a conceptual explanation. By combining classifica-
tion, corrective feedback, and explanation, the activity links procedural action with the
underlying concept of like terms.
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Figure 10. Addition and Subtraction Activity

Figure 10 presents addition and subtraction of algebraic expressions through conversa-
tions between the characters. Different character expressions and audio responses are
displayed according to whether the selected answer is correct or incorrect. Presenting
the operations through dialogue is intended to make symbolic procedures more acces-
sible and connected to the game narrative.

Figure 11. Game-Question and Result Displays

Figure 11 displays the contextual game. It contains five algebra story problems. The
characters win if the user answers at least three questions correctly; otherwise, they
lose. Visual effects and background audio support the game sequence. The scoring
rule provides a clear completion target while the story problems require users to apply
the concepts introduced in the preceding activities.

Testing

The prototype was tested repeatedly during development to check the accuracy and
functionality of each component. After the internal testing stage, the open-ended
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questionnaire was administered to 18 pre-service mathematics teachers. Table 3 sum-
marizes the coded responses.

Table 3. Pre-Service Mathematics Teachers’ Responses

No. ID Appearance Programming Material Language Interest Usefulness

1 P1 + + + + + +
2 P2 + + + + + +
3 P3 − + + + + +
4 P4 + + + + + +
5 P5 + + + + + +
6 P6 + + + + + +
7 P7 + + + + + +
8 P8 + + + + + +
9 P9 + + + + + +
10 P10 + + + + + +
11 P11 + + + + + +
12 P12 + + + + + +
13 P13 + + + + + +
14 P14 + + + + + +
15 P15 + + + + + +
16 P16 + + + + + +
17 P17 + + + + + +
18 P18 + + + + + +

Total Positive 17 18 18 18 18 18
Percentage 94% 100% 100% 100% 100% 100%
Category Very good Very good Very good Very good Very good Very good

+ = positive response;− = negative response.

The mean positive response across the six indicators was 99%, which was categorized
as very good. Participants generally described the game as interesting, enjoyable, easy
to operate, conceptually appropriate, understandable, and useful for learning algebra.
The appearance indicator obtained 94%, while each of the other five indicators ob-
tained 100% positive responses.

The only negative code was provided by P3 for the appearance indicator. During the
follow-up interview, P3 stated that the characters’ shapes and movements were inter-
esting but explained that some sprite sizes appeared disproportionate at a particular
screen resolution. This clarification indicates that the negative response concerned re-
sponsive scaling rather than the overall visual concept. The feedback therefore identi-
fies a technical improvement needed for compatibility across different screen sizes.

Participants also gave positive responses concerning usefulness, interest, material, and
language. Representative responses included: “The game is very interactive and re-
duces the boredom typically associated with learning algebra; it makes abstract con-
cepts feel tangible” and “The storyline using familiar characters makes the explanation
of coefficients, variables, and constants clear and easy to follow.” Another participant
explained that the integration of the material and game activities could help students
develop conceptual understanding.
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These findings are consistent with previous reports that Scratch can support
learning motivation and mathematical creative thinking (Imarotun et al., 2022)
(Nabilah et al., 2024). The results also support earlier studies showing that Scratch-
based games can be developed successfully through structured multimedia-
development procedures (Sudihartinih et al., 2021a). Nevertheless, the responses
represent initial feasibility feedback from pre-service teachers rather than evidence of
effectiveness among the intended junior high school users.

Distribution

The completedprototypewas storedonGoogleDrive anduploaded to the Scratchweb-
site. This stagemade theproduct accessible for initial evaluation and future refinement.
The distribution remained limited because the product used third-party character and
audio assets and had not yet been tested directly in classroom instruction.

CONCLUSION AND RECOMMENDATIONS

The Scratch-based mathematics learning media entitled SpongeBob Squad in Algebra
Wonderland was successfully developed through the six MDLC stages: concept, design,
material collecting, assembly, testing, and distribution. The prototype integrates intro-
ductory algebra, algebraic elements, like terms, algebraic operations, and contextual
problems within an interactive game. Initial users gave an average positive response
of 99%, categorized as very good. The appearance indicator received 94%, while pro-
gramming, material, language, interest, and usefulness each received 100% positive
responses.

These results indicate that the prototype received very favorable evaluations from
pre-service mathematics teachers. However, the study examined initial user responses
rather than learning effectiveness, and the intended junior high school users were
not involved. Future studies should therefore conduct trials with junior high school
students and evaluate the media’s effects on conceptual understanding, learning
outcomes, motivation, and mathematics anxiety through classroom-based research.

Further developmentmay extend the Scratch-based design to other mathematical top-
ics, including geometry, social arithmetic, and linear equations. Future versions should
also improve responsive scaling, graphics, animation, and navigation across different
screen resolutions and align the learning activitiesmore explicitlywith theMerdekaCur-
riculumand thePancasila StudentProfile. Beforewider distribution, copyrightedassets
should be replacedwith original or appropriately licensedmaterials, and the completed
product should be registered for intellectual property protection.
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