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Abstract

This study aimed to develop HALMATIKA, a Halma-based board game for learning
logarithm concepts in secondary mathematics, and to examine its feasibility for classroom
use. The study employed a research-and-development design using the ADDIE model,
which comprises analysis, design, development, implementation, and evaluation. The needs
analysis was conducted at SMA 2 Perguruan “Cikini” in South Jakarta through interviews
with teachers and expert consultation. As a learning medium, HALMATIKA was designed
by integrating the movement mechanics of the Halma board game with logarithm question
cards, enabling students to engage in concept practice through interactive, collaborative
gameplay. Material experts, media experts, and students evaluated the product. A field trial
was conducted with 27 tenth-grade students. The findings showed that HALMATIKA
achieved a high level of feasibility. Student responses also yielded a positive mean score,
suggesting that the medium was well accepted in the classroom. These findings indicate
that HALMATIKA is a feasible learning medium for teaching logarithm concepts. The
study implies that board game-based media can provide a more engaging learning
environment and support the presentation of abstract mathematical concepts more
interactively.
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INTRODUCTION

Logarithms are a fundamental topic in secondary mathematics as they support
students’ understanding of exponential relationships and function as foundational ideas for
further study in mathematics and science. However, research on the teaching and learning
of logarithms remains relatively limited, and existing studies consistently show that
students often struggle to develop coherent meanings for logarithmic notation, logarithmic
properties, and the relationship between exponential and logarithmic representations. These
difficulties are not merely procedural; they are conceptual, particularly when students are
required to coordinate multiplicative growth, interpret exponents meaningfully, and view a
logarithm as a number rather than as a memorised rule. Therefore, learning environments
for logarithms need to support conceptual sense-making, not only symbolic manipulation.
(Gruver, 2018; Kuper & Carlson, 2020; Birgin & Acar, 2022).

One promising approach to supporting such learning is game-based instruction.
Research on game-based learning suggests that well-designed games can increase
engagement, sustain students’ time-on-task, and create opportunities for repeated practice,
peer interaction, and mathematical discussion. In mathematics education, however, the
educational value of games depends on more than enjoyment alone. Games are most
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productive when their mechanics are explicitly aligned with mathematical goals and when
classroom use encourages students to think strategically and discuss ideas, rather than
merely complete drill-and-practice tasks. Reviews of game-based learning in mathematics
further indicate that many existing studies still emphasise routine practice, while
conceptually demanding topics receive much less attention (Plass et al., 2015; Bragg, 2012;
Stohlmann, 2023; Russo et al., 2024).

This limitation is important for the present study. Although mathematics games and
board games have been widely discussed in prior literature, the accessible literature still
offers limited evidence on non-digital board games specifically designed to support the
learning of logarithm concepts in secondary classrooms. In addition, previous game-based
studies have rarely explained in sufficient detail how the game structure is modified to
address the conceptual demands of logarithms. As a result, at least three gaps remain. First,
there is still limited development of non-digital board game media for logarithm learning
at the secondary level. Second, existing mathematics game studies often prioritise
motivation or practice outcomes without clearly articulating how game mechanics support
conceptual understanding. Third, reviews suggest that research on mathematics games has
focused heavily on number and operations, leaving conceptually challenging content
comparatively underrepresented (Stohlmann, 2023; Russo et al., 2024).

To address these gaps, this study develops HALMATIKA, a Halma-based board
game for learning logarithmic concepts in secondary mathematics. The novelty of
HALMATIKA lies in how it adapts the strategic movement mechanics of Halma into a
mathematics learning medium in which progress in the game is connected to logarithm
tasks, timed responses, and rule-based consequences that encourage students to remain
cognitively engaged during play. In this way, HALMATIKA is not positioned merely as a
recreational activity added to instruction, but as a structured medium that combines concept
practice, peer interaction, and strategic gameplay within a single learning environment.
This design also responds to the needs analysis conducted through teacher interviews and
expert consultation at SMA 2 Perguruan “Cikini,” which motivated the development of a
more interactive learning medium for logarithm instruction.

Accordingly, this study aims to develop HALMATIKA and examine its feasibility
for classroom use. The study's contribution is twofold. In practice, it offers a non-digital
board game medium to support the teaching of logarithm concepts in secondary
mathematics. Theoretically, it extends the discussion of game-based mathematics learning
by showing how a traditional strategy board game can be pedagogically redesigned to
support concept-oriented learning rather than merely repeating tasks. Since the present
study focuses on product development and feasibility, its claims are limited to validity,
feasibility, and student responses, rather than to proving increased mastery or learning
effectiveness.

METHODS
Research Design

This study employed a research and development (R&D) design to develop and
evaluate the feasibility of HALMATIKA, a Halma-based board game for learning
logarithm concepts in secondary mathematics. The development process was organised
using the ADDIE framework, which comprises five stages: analysis, design, development,
implementation, and evaluation. In the present study, ADDIE was used as an operational
framework to guide the systematic development of the product, rather than as a single fixed
graphical model. Accordingly, the figure presented in this study should be understood as
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the authors’ adaptation of the generic ADDIE sequence used to structure the research
procedures. ADDIE is widely recognised as a flexible instructional design framework that
can be represented in various visual forms while retaining the same core stages. This use
of ADDIE as a flexible, iterative development framework is consistent with prior
descriptions of instructional design in which ADDIE is treated as a general procedural
model rather than a single fixed visual representation (Branch, 2009; Molenda, 2003).

Analysis Design Development Implementation Evaluation

needs analysis, board layout, question prototype production, classroom try-out with final revision based on
curriculum review, and ) cards, rules, and ) expert validation, and Grade X students ) expert and student
student characteristics instruments revision feedback

revision loop
Figure 1. Operational stages of the ADDIE model used in this study

Research Context and Participants

The study was conducted at SMA 2 Perguruan “Cikini,” South Jakarta. Participants
were selected purposively based on their roles in each stage of the development process.

In the analysis phase, the participants consisted of two senior mathematics teachers
from the school and two university lecturers in mathematics education. They were involved
in identifying instructional needs, examining the suitability of logarithms as the content
focus, and reviewing curriculum alignment.

In the development phase, the prototype was evaluated by two subject-matter experts
and two media experts. In addition, six Grade 10 students participated in a small-scale
preliminary tryout to assess the clarity of the rules, the readability of the cards, and the
usability of the prototype.

In the implementation phase, the revised product was piloted in one intact Grade 10
class of 27 students. This stage was designed as a limited field trial to examine product
feasibility and student responses in an authentic classroom context. Accordingly, this study
was not designed as a true experimental or quasi-experimental study and did not include a
comparison group or a pretest-posttest design.

Rationale for Topic Selection

Logarithms were selected as the content focus for two main reasons. First, the needs
analysis indicated that teachers perceived logarithms as one of the more abstract and
challenging topics for Grade 10 students. Second, the topic is well-suited to game-based
reinforcement as it requires repeated practice in applying definitions, properties, and
symbolic transformations. Therefore, HALMATIKA was designed not only as a substitute
for teacher explanation but also as a learning medium to support guided practice,
collaborative interaction, and concept reinforcement in classroom learning.

Research Procedures

The study followed five operational stages in accordance with the ADDIE
framework.
1. Analysis
At this stage, the researchers conducted a needs analysis through interviews with teachers
and consultations with mathematics education experts. The analysis focused on three
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aspects: (a) learning difficulties related to logarithms, (b) curriculum alignment for Grade
10 mathematics, and (c) student characteristics relevant to the use of a board game medium.
The output of this stage was a decision to develop a non-digital board game medium for
learning logarithms.

2. Design

In the design stage, the researchers prepared the conceptual and visual design of
HALMATIKA. This included determining the learning objectives, mapping logarithm
content into question-card formats, designing the board layout and movement system,
drafting game rules, and planning how the medium would be used in small-group
collaborative learning. At this stage, the relationship between the medium and the learning
strategy was explicitly defined: HALMATIKA was intended to support cooperative
practice and concept reinforcement through structured gameplay.

3. Development

In the development stage, the HALMATIKA prototype was produced, including the board,
pawns, question cards, and game instructions. Material experts and media experts then
reviewed the prototype to evaluate content accuracy, language clarity, presentation, design
quality, and attractiveness. The experts’ comments were used to revise the product. After
expert review and revision, the revised prototype was tested with six students in a small-
scale try-out to identify practical problems before classroom implementation.

4. Implementation

The revised HALMATIKA medium was implemented in one Grade 10 classroom
involving 27 students. During this phase, students used the board game in small groups
under teacher supervision. The purpose of implementation was to examine whether the
product could be used appropriately in actual classroom conditions and to gather student
responses regarding its feasibility, attractiveness, and usability.

5. Evaluation

Evaluation was conducted both formatively and summatively. Formative evaluation took
place throughout the development process, incorporating expert feedback and preliminary
student response. Summative evaluation was conducted following a limited field trial,
based on expert validation results and student response data. The final version of
HALMATIKA was subsequently revised in light of these findings.

Instruments

Three types of instruments were employed in this study. First, a semi-structured
interview guide was used in the analysis phase to identify instructional problems,
curriculum needs, and students’ learning difficulties related to logarithms. Second, expert
validation forms were used in the development phase to evaluate the feasibility of the
product. Third, a student response questionnaire was administered in the implementation
phase to examine students’ perceptions of the product following classroom use.

Table 1. Research Instruments Used in Each Stage

Stage Participants Instrument Main indicators measured
2 mathematics learning difficulties in logarithms;
Analvsis teachers; 2 Semi-structured curriculum alignment; need for
y mathematics interview guide interactive media; student
education lecturers characteristics

content accuracy; alignment with
objectives; language clarity;
presentation; attractiveness

Material validation

Develo t 2 material Tt
pmen material experts
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Stage Participants Instrument Main indicators measured

design quality; readability; layout;
presentation; usability;
attractiveness

Media validation

Devel t 2 i rt
evelopmen media experts sheet

Preliminary try-out clarity of rules; readability of cards;

Development 6 students sheet/observation ’ o
ease of use; playability
notes
. 27 Grade X Student response content usefulness; language and
Implementation . ; ) i X 2
students questionnaire display; presentation/usability

Validity and Reliability of the Instruments

Content validity was established through expert judgment, a procedure widely
recommended in instrument development studies to ensure that the items are relevant, clear,
and appropriate for the intended construct (Polit et al., 2007; Zamanzadeh et al., 2015). The
interview guide and questionnaires were developed to align with the objectives of each
research stage. The student response questionnaire was examined using Cronbach’s alpha,
a commonly used measure of internal consistency for questionnaire-based instruments
(Tavakol & Dennick, 2011). The internal consistency of the student response questionnaire
yielded a coefficient of 0.88, indicating good reliability.

Data Collection

Data collection was carried out according to the stage of development. Interview
data were collected in the analysis phase. Expert validation data were collected in the
development phase after the prototype had been produced. Student response data were
collected in the implementation phase after students had used HALMATIKA in classroom
learning. Thus, different instruments were used for different stages of ADDIE, and the
Likert-scale questionnaire was not used in every stage.

Data Analysis
Interview data were analysed descriptively and used to justify the product's
development. The expert validation sheets and student response questionnaire were
analysed using descriptive statistics based on a five-point Likert scale, with response
options ranging from 1 = strongly disagree to 5 = strongly agree. Mean scores were
calculated using the following formula:
g
N
where Xis the mean score, ¥ Xis the total score obtained, and Nis the number of ratings.
The use of mean scores to summarise Likert-type responses is common in educational
research when the purpose is to provide a descriptive interpretation of grouped responses.
For practical interpretation, the mean scores were converted into qualitative categories
using equal intervals on the 1.00-5.00 scale, as presented in Table 2.
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Table 2. Feasibility categories used to interpret the mean scores

Mean interval Category
4.21-5.00 Very feasible
3.41-4.20 Feasible

2.61-3.40 Moderately feasible
1.81-2.60 Less feasible
1.00-1.80 Not feasible

The use of mean scores to summarise Likert-type responses is common in
educational research when the purpose is to provide a descriptive interpretation of grouped
responses (Sullivan & Artino, 2013). These categories were used consistently to interpret
the results of the material validation sheet, media validation sheet, and student response
questionnaire.

Scope of the Findings

As this study used interview data, expert validation, preliminary try-out feedback,
and student response data, the findings support claims related to content validity, media
feasibility, and classroom acceptability. The study did not employ an achievement test, a
mastery instrument, a pretest-posttest design, or a comparison group. Therefore, it does not
measure mastery of logarithm concepts or the medium's effectiveness in improving
learning outcomes.

RESULTS & DISCUSSION
Results

This section presents the results of the development and limited field trial of
HALMATIKA based on the ADDIE framework. In line with the scope of the study, the
findings focus on the development outputs, expert validation results, and student responses
to classroom use.

Analysis Phase

The analysis phase indicated the need for a more interactive learning medium for
teaching logarithm concepts in Grade 10 mathematics. Based on teacher interviews and
curriculum review, logarithms were identified as a topic that students often perceive as
abstract and difficult, particularly when applying logarithmic properties and symbolic
transformations. In addition, the analysis suggested that students required more
opportunities for guided practice in a structured, engaging learning environment. These
findings supported the decision to develop HALMATIKA as a non-digital board game
medium for logarithm learning.

Design and Development Phase

Based on the results of the analysis phase, HALMATIKA was designed as a Halma-
based board game consisting of a board, pawns, question cards, and game instructions. The
board measures 30 cm % 30 cm and contains 37 circles, several of which are marked with
the word “log.” When a player lands on one of these circles, the player must draw a
logarithm question card. The question-card set comprises 65 items on logarithm concepts
and operations. The game also includes feedback elements in the form of special cards that
affect player movement, thereby integrating mathematical practice with strategic
gameplay.
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HALMATIKA

FINISH

LEARNING AND PLAYING

Figure 2. Front and Back Views of the HALMATIKA Board

Calculate the value of:

1

Hitunglah nilai dari lo

log 54 + ®log 18 —*log 12

Figure 3. Front and Back Display of the HALMATIKA Question Cards

HALMATIKA GAME RULES
o Players are divided into 3 groups. - Peman dbogi et clongok.
e Each group consists of 3 people. e e,
e Players provide paper to answer the questions on the s VDN
drawn question cards. s s e -
e Each group must move all of their pawns from start to pion sendic) yang ada di depanmya untuk melangkh lebih jauh
; i agarebihcepat mencapai finish.
day lebih i finish.
flIllSh. « Untuk menentukan kelompok yang mulai pertama, dilakukan
. . ' dengan hompimpa yang diwakilkan oleh perwakilan setiap
e Each group can jump over pawns (either opponent's or kelompok.
their own) in front of it to move farther and reach the i
: . « Dari banyaknya 37 lingkaran akan ada 65 soal dan kemungkinan
ﬁnlSh llne faster' di dalam soal tersebut berisikan kartu kesenangan dengan emoji
. . ®)dan karn (@),
. Tq determine which group goes ﬁrst, a rock-paper- e o
scissors game (or a draw) is held, with a member from e e
pei s mundur 1 langkah. D
each roup. « Setiap kelompok yang mendapatkan kartu kesenangan tidak perlu
g p « - ‘mengerjakan soal dan berhak maju 1 langkah dari lingkaran yang
e Players will move to the “log” circle and take a card. piih. Sebaliknya ika mendspatkan karu kesedihan maka harus
. . . i abila tidak bisa i
e Out of the 37 circles, there will be 65 questions, and e
some of these questions may contain joy cards with a G
. . . . . [ty
laughing emoji and sadness cafds with a crying emoji. e
o Players must answer the questions correctly to remain SAelonek peyaa yang bethanil memidabian L6 ponia
on the chosen circle. If the answer is incorrect, the T HALMATIKA (Halma Matematika).

player must move back 1 step.

Each group that gets a fun card does not need to answer
a question and is entitled to move 1 step forward from
the chosen circle. Conversely, if they get a sadness
card, they must answer a question; if they cannot, the
player will move back 2 steps.

The 65 questions on the question cards are easy-level
questions.

For each question, 90 seconds are given to work on it.
The supervisor checks the completed answer sheets.
The first group to successfully move all three of their
pawns to the finish is declared the winner in the
HALMATIKA (Mathematics Halma) game.

Figure 4. HALMATIKA Game Instructions

The development phase produced the HALMATIKA prototype, including the
board's visual design, the question cards, and the game guide. Material and media experts
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then reviewed the prototype before it was revised for classroom use. Overall, the
development process resulted in a learning medium that combined concept practice, peer
interaction, and rule-based game mechanics within a single instructional product.

Media Expert Validation

The results of the media expert validation are presented in Table 3. The overall
mean score was 4.70, placing it in the “very feasible” category. Across all assessed aspects,
the scores ranged from 4.62 to 4.83, indicating consistently strong evaluations of the
product’s design quality.

Table 3. Results of Media Expert Validation

No. Assessment Aspect Total Score Mean Score Category
1 Content 29 4.83 Very Feasible
2 Language and Display 65 4.64 Very Feasible
3 Presentation 57 4.75 Very Feasible
4 Interest 37 4.62 Very Feasible
Overall 188 4.70 Very Feasible

The high content score suggests that the media components were considered
appropriate and relevant to the intended instructional purpose. Similarly, the strong
presentation score indicates that the organisation of the board, cards, and rules supported
the medium's usability. The high interest rating also suggests that the visual and structural
features of HALMATIKA were perceived as capable of capturing students’ attention.
Taken together, these findings indicate that the game format was not only visually
acceptable but also instructionally coherent for classroom use.

Material Expert Validation

The results of the material expert validation are presented in Table 4. The overall
mean score was 4.55, which also falls into the “very feasible” category. Three aspects, such
as content, presentation, and interest, were rated as very feasible, while language and
display obtained a mean score of 4.16, which falls into the feasible category.

Table 4. Results of Material Expert Validation

No. Aspect Total Score Mean Score Category
1 Content 76 4.75 Very Feasible

2 Language and Display 25 4.16 Feasible
3 Presentation 55 4.58 Very Feasible
4 Interest 26 4.33 Very Feasible
Overall 182 4.55 Very Feasible

The highest score in the content aspect indicates that the mathematical material
embedded in HALMATIKA was considered sufficiently accurate, relevant, and aligned
with the learning objectives for logarithms. The strong presentation score further suggests
that the mathematical tasks were organised in a way that supported use in classroom
activities. However, the slightly lower score for language and display implies that some
wording, instructions, or visual details could still be improved for greater clarity. This
pattern is crucial as it shows that the product's core mathematical substance was already
strong, while minor refinements were still needed to optimise readability and
communication.
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Student Responses in the Limited Field Trial

Following revision based on expert input, HALMATIKA was implemented in one
Grade 10 class involving 27 students. The purpose of this stage was to examine the
product's feasibility in an authentic classroom context and to collect students' responses
after they used the game. The results are presented in Table 5.

Table 5. Student Response Results

No. Aspect Total Score Mean Score Category
1 Content 759 4.21 Very Feasible

2 Language and Display 333 4.16 Feasible
3 Presentation 592 4.22 Very Feasible
Overall 1.684 4.21 Very Feasible

An overall mean score of 4.21 indicates that students responded positively to
HALMATIKA, signifying its feasibility for classroom implementation. Both the content
and presentation reached the “highly feasible” category, suggesting that students perceived
the game as useful and sufficiently clear to support logarithm practice. The linguistic and
interface aspect received a slightly lower score of 4.16, which remained within the feasible
category. Consistent with the subject-matter expert validation, this result suggests that
although the medium was generally well received, some refinement in wording,
instructions, or visual presentation may further enhance the student experience.

Importantly, the student response pattern demonstrates that HALMATIKA was not
perceived merely as a recreational activity. Instead, students appeared to recognise it as a
learning medium that combined practice with participation, strategy, and classroom
interaction. This is meaningful for logarithm learning because the topic often requires
repeated exposure to symbolic forms and opportunities to discuss procedures and concepts
with peers.

Discussion

This study developed HALMATIKA, a Halma-based board game for learning
logarithm concepts and found that the product was rated as highly feasible by media experts
(M = 4.70), material experts (M = 4.55), and students in the limited field trial (M = 4.21).
Taken together, these results indicate that HALMATIKA was considered instructionally
appropriate, usable, and acceptable for classroom implementation. More importantly, the
convergence of expert validation and student responses suggests that the product
functioned not merely as an attractive classroom aid, but as a learning medium whose
design, content, and implementation were perceived as coherent and educationally
meaningful. Nevertheless, these findings should be interpreted as evidence of validity,
feasibility, and classroom acceptability rather than as proof of improved mastery of
logarithm concepts, because the present study did not employ an achievement test or an
experimental design.

The positive evaluation of HALMATIKA can be understood in light of game-based
learning theory. Plass et al. (2015) argue that educational games are effective not simply
because they are enjoyable, but because they can simultaneously activate cognitive,
affective, behavioural, and sociocultural forms of engagement. In HALMATIKA, progress
in the game depended on answering logarithm questions, following explicit rules,
managing time limits, and interacting with peers during gameplay. This means that the
game mechanics were directly tied to academic tasks rather than functioning as a decorative
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motivational layer. Such alignment is important because prior meta-analytic work has
shown that the learning benefits of games depend strongly on design features and on how
gameplay is integrated with instructional goals, not on the game medium alone (Clark et
al., 2016). From this perspective, the high scores in presentation and interest are not
incidental; they likely reflect the instructional coherence of a product in which students’
participation in the game required sustained attention to mathematical content. This
interpretation is also compatible with meta-analytic evidence showing that serious games
can support learning and retention, particularly when gameplay is accompanied by
instructional support and repeated opportunities for engagement (Wouters et al., 2013).

The strong ratings from material experts are also pedagogically significant, as
logarithms are widely recognised as conceptually demanding. Research has shown that
students often struggle to develop meaningful understandings of logarithmic notation,
logarithmic properties, and the relationship between exponential and logarithmic
representations (Gruver, 2018; Kuper & Carlson, 2020). These challenges are not merely
procedural; they involve difficulties in coordinating multiplicative reasoning, interpreting
exponents meaningfully, and seeing a logarithm as a quantity rather than as a memorised
symbolic rule. In this context, HALMATIKA appears relevant because its question-card
system creates repeated encounters with logarithmic tasks in a structured and interactive
format. Rather than positioning practice as isolated seatwork, the medium embeds it within
a rule-based and socially shared activity, thereby increasing the likelihood that students
remain engaged with concept-related tasks for longer periods.

A further strength of the product lies in its contribution to the literature on game-
based learning in mathematics. Recent review studies suggest that although educational
games are widely used in mathematics, many designs still emphasise drill-and-practice
routines and target factual or procedural knowledge more than conceptually oriented
understanding (Kacmaz & Dubé, 2022). Likewise, Pan et al. (2022) note that the
mathematics game literature still needs richer accounts of how learning mechanics and
gameplay mechanics are integrated, especially when the goal is to support deeper
mathematical thinking rather than mere repetition. HALMATIKA contributes to this gap
by adapting the strategic structure of a traditional board game into a topic-specific, non-
digital learning medium for logarithms. Its design integrates movement rules, question
cards, time constraints, and peer interaction into one instructional environment, making it
a more concept-oriented form of game-based practice than many routine game formats
reported in prior literature.

The positive student responses in the limited field trial reinforce this interpretation.
Students rated the product as very feasible overall, indicating that HALMATIKA was well
received in classroom use. This suggests that the medium sustained student participation
while maintaining a clear academic focus. In practical terms, the product may reduce the
monotony often associated with repetitive logarithm exercises by transforming practice
into collaborative turn-taking, strategic decision-making, and immediate feedback. This
matters because conceptually demanding mathematical learning often requires repeated
exposure, but repeated exposure is more likely to be productive when students remain
cognitively and socially engaged in the activity. Accordingly, the present findings support
the broader view that well-designed mathematics games can serve as structured
environments for participation and meaning-making, rather than as entertainment added to
formal teaching. This interpretation is also consistent with findings that rule-based board
game structures can support mathematical participation and competency development
when learning tasks are embedded within the mechanics of play (Skillen et al., 2018).

At the same time, the slightly lower scores for language and display from both
material experts and students identify an important direction for refinement. These results
do not weaken the overall feasibility of HALMATIKA; rather, they indicate that the
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product's mathematical core was already strong, while some aspects of wording, visual
communication, or instruction clarity could still be improved. For development studies,
such a pattern is analytically useful because it shows that feasibility is not a single
undifferentiated outcome. Instead, it helps distinguish between strengths in substantive
instructional design and areas where technical presentation can still be optimised for first-
time users.

Overall, the discussion of these findings supports the view that HALMATIKA has
value as a classroom learning medium because it combines structured mathematical
practice with strategic and collaborative gameplay. The product appears to support
engagement not only through enjoyment but also through the deliberate organisation of
tasks, rules, and peer interaction around logarithm content. However, the claims of this
study must remain within the limits of the research design. Because the study focused on
product development, expert validation, and a limited classroom trial, it does not
demonstrate that HALMATIKA improves students’ mastery or achievement in logarithms.
Future studies should therefore examine its effects on conceptual understanding,
achievement, and mathematical discussion using experimental or quasi-experimental
designs with broader samples and achievement-based measures.

CONCLUSION

This study developed HALMATIKA, a Halma-based board game for learning
logarithm concepts in secondary mathematics, using the ADDIE framework. The findings
showed that HALMATIKA was rated as very feasible by media experts, material experts,
and students in the limited field trial. These results indicate that the product was considered
appropriate in terms of content, presentation, usability, and classroom acceptability. The
study also suggests that HALMATIKA has practical value as a non-digital learning
medium for teaching logarithm concepts. By integrating question-based practice with
strategic and collaborative gameplay, the medium provides an alternative way to support
classroom engagement and make abstract mathematical content more interactive for
students. In this sense, HALMATIKA contributes not only as an instructional product but
also as an example of how a traditional board game can be pedagogically adapted for
concept-oriented mathematics learning. However, the conclusions of this study must be
interpreted within the scope of the research design. Since the study focused on product
development, expert validation, and student responses, it does not provide evidence of
improved mastery or learning achievement. Future research is therefore recommended to
examine the effectiveness of HALMATIKA in improving students’ conceptual
understanding of logarithms through experimental or quasi-experimental designs involving
broader samples and achievement-based measures.
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