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Abstract

This study aims to develop digital learning media designed to enhance
students’ algebraic thinking skills, addressing the urgent need for
innovative instructional tools that foster higher-order mathematical
reasoning. The research was motivated by the persistently low levels
of algebraic thinking among students and the lack of engaging media
that can support the development of these essential skills. Employing
a research and development (R&D) approach, the study utilized the
ADDIE model—Analysis, Design, Development, Implementation, and
Evaluation—to guide the creation of an Android-based learning
application focused on systems of linear equations in two variables.
The study involved media and content expert validators who assessed
the quality, relevance, and usability of the developed media. Data
were collected through questionnaires and guided interviews, and
analyzed using descriptive qualitative methods. The final product is a
digital application that integrates algebraic thinking tasks and
interactive content to support student engagement and conceptual
understanding. Validation results from both media and content
experts confirmed that the digital learning media is pedagogically
sound and suitable for classroom use. Furthermore, student feedback
indicated that the application is user-friendly, visually engaging,
contextually relevant, and effective in helping them practice and
strengthen their algebraic thinking abilities. This research
contributes to the growing field of educational technology by offering
a validated digital tool specifically designed to target algebraic
reasoning. Future research should explore the broader
implementation of this media across diverse learning contexts and its
long-term impact on students' mathematical performance and
motivation.

1. Introduction
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Mathematics is the science of logic concerning forms, structures, quantities, and other relational
concepts that are numerous and divided into three fields: algebra, analysis, and geometry (Tall, 2008;
Vergnaud, 2016). Algebra is one of the fundamental subjects essential for mastering other topics in
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mathematics (Arcavi et al., 2016; Gambari et al., 2016). These topics include functions, linear, quadratic,
inequalities, circles, trigonometric, and other materials that require algebraic operations (Kusumah &
Mariani, 2024). Therefore, it can be said that mastering algebraic concepts is crucial in school mathematics
and must be learned by students.

In mastering algebraic concepts, algebraic thinking skills are required. Algebraic thinking skills
involve several activities in the thinking process, including generalization, abstraction, analytical thinking,
dynamic thinking, modeling, and organization (Lew, 2004; Maudy et al,, 2018). Kieran (2004) stated that
generalization with patterns can form an understanding of functions, numbers, and their properties as a
basis for solving problems using algebraic symbols and expressions. Algebraic thinking is one of the
essential skills students must possess. This is because, through algebraic thinking, students can analyze,
represent, and generalize symbols, patterns, and numbers presented in tables, words, pictures, diagrams,
or mathematical expressions (Blanton & Kaput, 2011; Lingga et al., 2013; Tagle et al., 2016; Wilkie & Clarke,
2016).

Previous research shows that students' algebraic thinking skills are still low. This low level of
algebraic thinking is evident from the relatively low average scores students achieved when working on
algebraic thinking problems, with many students scoring below the minimum passing grade (Blanton et al.,
2015; Pitta-Pantazi et al, 2020; Munthe & Hakim, 2022). This is due to students' difficulties in understanding
and applying algebraic concepts, especially in solving problems related to algebraic forms in the topic of
systems of linear equations in two variables (Pitta-Pantazi et al, 2020; Munthe & Hakim, 2022). The low
level of algebraic thinking skills can be influenced by two factors: internal and external factors (Sidik et al,
2021). Internal factors relate to students' motivation to learn, while external factors include the teacher's
role in choosing the method of delivering the material, which can affect students' mathematical abilities.

Thus, teachers must make efforts to help students understand algebraic concepts in the topic of
systems of linear equations in two variables. One way to do this is by developing learning media based on
algebraic thinking skills that can support the learning process. According to Sari et al. (2022), the use of
learning media can influence students' learning outcomes. This is because learning media make the
learning process more interesting, and effective, and can have a psychological impact on students. Learning
media can be created by utilizing rapidly advancing information technology. Hasibuan et al. (2023)
mentioned that the use of information technology-based media can increase students' interest in learning.
Previous research that stated the relationship between learning using e-learning and algebraic thinking
skills, one of which was Alzoebi (2023), who in her research stated that students who received flipped
classroom learning gained a higher increase in students' algebraic thinking abilities compared to students
who received conventional learning. Such media can make the learning process more engaging for
students in the classroom. One tool that can support the creation of digital learning media is Articulate
Storyline 3.

Articulate Storyline 3 is a mix-programming software that can create multimedia-based learning
media, combining various elements such as text, images, graphics, sound, animation, video, interactions,
and more, packaged into digital (computerized) files used to convey messages to the public (Handayani et
al,, 2020). According to Nissa (2021), Articulate Storyline is not yet widely used in research compared to
other interactive multimedia, PowerPoint, and Adobe Flash. The published result of mathematics learning
media from Articulate Storyline 3 comes in the form of an Android application, which is expected to assist
teachers in delivering mathematics lessons to students and to attract students' interest and attention
throughout the learning process (Wahyudi & Amry, 2022). Dwirahayu et al., (2019) stated that one way to
hone students' algebraic thinking skills is through Schema-Based Instruction media Learning with the help
of E-learning media which can attract students' interest and motivation to learn. Based on this, and several
advantages of articulate storyline media, in this study the researcher suspects that using articulate
storyline media can stimulate students' algebraic thinking abilities.

Based on the existing problems and potential, this research has developed a digital learning media
using the Articulate Storyline application, specifically in the form of an Android-based learning media, to
motivate students to learn mathematics and train their algebraic thinking skills. The objectives of the
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research are (a) to produce digital learning media based on algebraic thinking skills; (b). To determine
students' responses after using the digital learning media based on algebraic thinking skills.
2. Method
2.1. Research Design

The research method used is Research and Development (R&D). According to Borg & Gall (as cited
in Sugiyono, 2022), educational research and development is a method used to develop and validate
products. The development model used in this study is the ADDIE model, which stands for Analysis, Design,
Development or Production, Implementation, and Evaluation, developed by Branch in 2009. The ADDIE model
is used because, as stated by Pakabu et al. (2024), the development model requires testing and revisions
multiple times, ensuring that even though the development procedures are simplified, they still include
testing and revision processes. This ensures that the product developed meets the criteria of a good,
empirically tested product, free of errors. Additionally, the ADDIE model is considered more rational and
comprehensive. Therefore, the ADDIE model will be used, as it aligns with the research objective of
developing digital learning media using Articulate Storyline 3 software.

The steps of the ADDIE model adapted in the context of Borg & Gall (2003) consist of five main stages.
First, Analysis, which involves identifying learning problems or needs that must be addressed by collecting
data from teachers, students, or subject matter experts. Additionally, an analysis of the competency
standards that students must achieve is conducted, along with an examination of available resources such
as technology or software. Second, Design, where learning solutions are designed based on the analysis
results, including setting specific learning objectives and designing evaluation instruments. Third,
Development, in which educational media products, such as software or digital teaching materials, are
developed and tested by experts for feedback, followed by initial pilot testing with target users. Fourth,
Implementation, where the product is applied in real-world settings, involving direct participation from
students and teachers, as well as user training. Finally, Evaluation is conducted both formatively and
summatively to assess the product's success, and based on the evaluation results, developers can make
revisions to enhance the product's effectiveness.
2.2. Research Subjects

In this study, the research subjects are individuals or parties from whom the researcher collects
data (Arikunto, 2014). The subjects in this research are as follows:
1) Media Expert Validator
The media expert validator in developing mathematics learning media is a doctoral lecturer in the field of
learning technology who has expertise in creating learning media, whose qualifications are in accordance
with this research. The steps taken by media expert validators include checking the consistency of visual
design such as layout, use of color, images and multimedia elements. Validators ensure that the design is
not only visually appealing but also supports the learning process effectively.
2) Material Expert Validator
The content expert validators in this research were three mathematics teachers who had master's degrees
in mathematics education and a lecturer who was an expert in algebra. The task of the content expert
validator is to check whether the learning content is in accordance with curriculum standards and learning
objectives. Validators ensure that the media contains relevant material that can help students achieve the
desired competencies.
3) Students
The student respondents in this research are 30 students who participated in the media trial and completed
a questionnaire to provide feedback on the learning media that had been presented to them.

2.3. Data Analysis Technique
The data analysis technique used in this research is as follows:
1) Questionnaire Analysis
After all the data is successfully collected, the next step is to analyze the data. In this research, the
technique used is descriptive qualitative analysis. The questionnaires used for media expert and material
expert assessments are closed-ended questionnaires utilizing a semantic differential scale. The semantic
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differential scale is used to measure the meaning of a word, and it was developed by Osgood (Sugiyono,
2018).
Table 1

Semantic Differential Scale
Very Much not... ‘1 |2 ‘3 ‘4 ‘ Very ...

Respondents can provide answers on a scale ranging from positive to negative. Each response on
the questionnaire will be assigned a score. A score of 4 indicates that the respondent's perception is very
good regarding the statement, a score of 3 means their perception is good, a score of 2 indicates that their
perception is not good, and a score of 1 indicates their perception is very poor. The answers include both
positive statements (supporting the statement) and negative statements (not supporting the statement).
This scoring system helps in determining how well the media or material is perceived by the respondents,
providing insights into areas that may need improvement based on the responses.

2) Interview Results Analysis

The data obtained from student interviews regarding the need for learning media at the school were
specifically collected during the needs analysis stage and will be used to design the learning media in the
subsequent phase, ensuring that the media is effectively crafted. Additionally, the data gathered from
interviews with teachers pertain to their assessment of the educational media that has been developed.
This interview data helps identify the specific needs and preferences of the respondents, guiding the
development of the media to ensure it meets educational requirements and aligns with the objectives of
the learning process. This analysis will focus on extracting key themes and insights from the interviews to
inform the design and content of the learning media.

3. Results and Discussion
3.1 Results

The development model used in this research is the ADDIE model, which consists of five stages:
Analysis, Design, Development, Implementation, and Evaluation. Below is a description of the research
findings for each stage:
311 Analysis

In this stage, interviews were conducted with mathematics teachers and 10th-grade students. There
are three types of analyses performed:
a.  Needs Analysis
Data were collected through interviews with two teachers and six 10th-grade students. Based on the
analysis, it was concluded that there is a need for digital learning media that students can access via their
smartphones. Digital learning media can assist teachers in delivering material to students and help
students easily understand the content. Additionally, it aims to optimize the use of technology so that
students focus not only on the answers but also on understanding the material, to improve students' skills.
b Determining Learning Objectives
This stage is aimed at defining the knowledge and skills that will be targeted as solutions to the identified
problems. The learning objectives will influence the design and the product that the researcher will
develop. In this phase, the researcher identifies the material, learning outcomes, and objectives based on
the curriculum used in the school where the research is conducted
¢ Student Characteristics Analysis
This phase seeks to assess students' abilities, experiences, and motivation for independent learning. The
analysis revealed that students tend to be passive in discussions and rely on teacher explanations. Some
indicators of algebraic thinking skills have not yet been met. Students need an approach that encourages
active participation and builds confidence to ask questions. Additionally, strategies are required to increase
students' interest in reading and focus on learning. The use of digital learning media by teachers is still
rare, although students have used applications such as Checkmath, Brainly, and Quipper, primarily to find
answers rather than to understand the material. Therefore, the researcher developed digital learning
media using Articulate Storyline 3 software.
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312 Design
a.  Creating a Flowchart or Program Flow

This step involves creating a flowchart or program sequence from the beginning (entry), the content
section, to the end (exit). The flowchart outlines the structure and flow of the digital learning media,
supported by Articulate Storyline 3. Below is the flowchart of the digital learning media developed using
Articulate Storyline 3. (You may want to insert the actual flowchart diagram here, showing the stages from
user entry, navigation through content, interaction points, and exit paths). If you need further assistance
with the structure of the flowchart or its components.
Figure 1
Digital learning media flowchart

Flowchart @

Halaman Pilihan Topik
Pembahasan

Halaman Pilihan Ice

Breaking

Halaman Halaman Halaman Halaman Halaman

Materi 1 Materi 2 Materi 3 Materi 4 Materi § Hll:.v:-n Halaman
Ice

Breaking 1 Breaking 2

Keluar

Selesal

The flowchart in Figure 1 illustrates the process flow in the digital learning media, starting from the initial
point (start) when students open the digital learning media. The user is then directed to the home page,
which displays the main screen of the learning media. After that, there is a "play" button that leads to the
login page, where users can input their name and school. Once both pieces of information are entered,
clicking the "save and next" button will take the user to the menu page.
b.  Creating a Storyboard

According to Oxford Cambridge and RSA, a storyboard is a series of diagrams showing the sequence
of displays (Imbar et al., 2021). In this study, the storyboard consists of the layout, content, and presentation
of the material. Once the storyboard is completed, it will be validated and submitted to a media expert
validator to ensure that the content and presentation of the digital learning media align with the storyboard.
Here is an example of a storyboard display in the creation of media using Articulate Storyline.
Figure 2
Material Page Display

O QOO

| : 1<)

The Material Page Display includes several key components. First, there is the material board, which
contains navigation buttons for selecting different materials. Additionally, there is an image of a game
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menu. The navigation buttons consist of the following: the home button, which directs users to the main
menu page; the sound on a button, which activates the background music; the sound off button, which turns
off the background music; the video button, which leads to a video page relevant to the material being
studied; the next button, which takes users to the next page; and the back button, which allows users to
return to the previous page.
¢.  Designing Digital Learning Media

The design of the digital learning media is adjusted to the concept outlined in the previously
created storyboard. In this design process, the necessary components for the media creation are
developed. The key components of the media include: The design of the digital learning media interface is
created using Canva and is aligned with the storyboard concept. The prepared materials are also tailored
to fit within this design. The digital learning media interface design is as follows.
Figure 2
Material Page Display

NN\

i LEARN I
e ’
Afa
N
MATERI ICE BREAKING

NN NN AN

Figure 2 above shows the initial display before entering the material and ice breaking. When students
select a section of material, the material to be studied related to SPLDV will appear as in the following
image:

Figure 3

SPLDV material display

Perhatikan persamaan berikut ini:
S=-8+dr

Apakah bentuk persamaan di atas merupakan persamaan linear dua
variabel? Mengapa bisa demikian?

Based on Figure 3, the application of generalization in digital learning media assisted by an articulate
storyline is contained in the material feature of the concept of a two-variable linear equation systemin
the picture, where the material and example questions are presented in detail. In this section, it is
explained how a two-variable linear equation is formed from the given problem and the elements
contained in the equation.
3.1.3 Development

The development phase involves creating and testing the media. The media is built based on the
development phase involves the creation and testing of the media. The media is built based on the flowchart
and storyboard that have been previously created. This phase also focuses on producing usable media by
making necessary revisions based on feedback from experts. At this stage, validation is conducted by media
expert validators and material expert validators to ensure the quality and suitability of the media. Below is
an explanation of the activities carried out during the development phase:
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a. Medla Creation

The digital learning media is created using Articulate Storyline 3, assisted by other applications and
web tools such as Canva, PowerPoint, CapCut, and Website 2 apk Builder. The creation of this media is done
by integrating the components that were developed in the previous phase. In line with Wardani et al. (2021),
the creation phase is where all collected objects are transformed into an application. The media creation
process involves two steps: creating media with Articulate Storyline 3 and converting HTMLS into an
Android application. The steps for creating learning media in the form of an Android application are as
follows: 1) Creating Media with Articulate Storyline 3, Open Articulate Storyline 3 that has been previously
installed, then import the design layout made earlier in PowerPoint format into Articulate Storyline 3. Next,
create quizzes and practice exercises using the “question bank” feature in Articulate Storyline 3 by inputting
the questions that have been prepared beforehand into the feature. Then, create a result display using the
“result” feature from the previous quiz creation, so that the quiz and exercise results can be viewed at the
end of the session.
Figure 4
Question Image Display

Contoh Soal 1

Tentukanlah persamaan garis

singgung di titik (2,-3) pada
lingkaran x2 + y2 = 13.

2) Converting HTML5 to an Android application, After the media is created in HTML5 format, it is then
converted into an Android application to make it accessible for students via mobile devices. These steps
ensure that the digital learning media can be used easily on Android devices, enhancing its accessibility
and usability for students.
b Media validation

The media validation was carried out to evaluate the media developed in the previous stage. This
process involved media experts assessing the quality of the design and subject matter experts reviewing
the content's alignment, as well as the indicators of algebraic thinking skills with the material presented.
Based on the evaluations from media expert validators, the following conclusions were drawn: From the
assessments of three media expert validators on the design aspect, two validators rated the initial design
of the digital learning media as attractive, while one validator rated it as very attractive. For the content
display and navigation button design, two validators considered these features to be very attractive. All
three validators agreed that the size of the buttons in the media was highly consistent. The image quality
presented in the learning media was also rated positively, with two validators assessing the images as
clear and one validator rating them as very clear. Regarding the audio aspect, the evaluation of the
background sound indicated that the audio used was appropriate and the sound quality was clear.

Furthermore, based on the evaluation from subject matter expert validators, one validator stated
that the media was fit for use without revision, while two validators suggested that it was suitable with
minor revisions. The researcher noted several minor improvements that needed to be made to enhance the
quality of the Sipermat digital learning media. After these revisions are made, the media will be submitted
back to the subject matter experts for approval and subsequently tested with students.
3.1.4 Implementation

Once the media has been validated and deemed suitable, it is then implemented or tested with
students to gauge their response to its use. In this implementation stage, the media was tested with 30
tenth-grade students. The researcher began by explaining how to use the media, starting with installation
instructions and detailing each icon in the media.
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Next, the students were asked to engage with the learning material presented in both visual and
audiovisual formats. They were also asked to complete practice questions and quizzes provided within the
media. After using the media, students were asked to evaluate it based on three aspects: ease of use,
attractiveness, and usefulness.The following are the results of the response questionnaire after the trial of
the digital learning media.

Tabel 2
Student Response Results
Aspect Indicator Student frequency
Ease The media is easy to operate 25 5
Button 24 6
Clear instructions for use 25 5
Attractiveness display quality 26 4
Fictur 27 3
Usefulness Presentation of Material is 27 3
Relevant and Easy to Understand
Training algebraic thinking skills 29 1
Motivations 28 2
Independent learning 28 2

Based on the table above, students' evaluations of the use of digital learning media indicate a positive
response. There are also several suggestions and feedback from the students that will be further evaluated
in the next stage. The following is student documentation on practicality test activities.

Figure 5

Practicality test activities

315 Evaluation

The evaluation phase is the final stage in the ADDIE development model, aimed at assessing the
development of the learning media. This phase is conducted based on the results of media validation and
students' feedback after the media trial. The evaluation results are used to provide feedback for the
improvement of the media. Revisions are then made based on the evaluation results or unmet needs
(Cahyadi, 2019). During the media validation process, the researcher revised the digital learning media
based on suggestions from media and content expert validators, including the following:
1)  The font size in the material section was too small;
2) The background image in the quiz section should be removed;
3) The sound in the learning video was drowned out by the background music;
4)  A'try again" button should be added to the quiz result page when a low score is shown;
5) The images should be more varied,
6) The buttons in the menu should be modified to be more dynamic.

These revisions to the digital learning media were made to enhance and improve it, making it a
ready-to-use product that can serve as a valuable tool in the learning process. In terms of evaluation, some
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students could not install or use the digital learning media because their devices were i0S-based.
Additionally, some students were less interested in reading the navigation button instructions due to the
large number of button functions described. Another factor affecting the slow usage of the media was that
it could only be accessed online. This happened because, before being converted into an Android app, the
HTML5 output was first hosted online. However, overall, the students' responses were highly positive,
particularly regarding the ease of use, attractiveness, and usefulness of digital learning media in the
learning process. Here are some photos of teacher and student activities during the evaluation phase.
Figure 6

The teacher observes students in the media installation process

3.2 Discussion

In analyzing the limitations of this research, several important factors can be identified, highlighting
both the challenges faced by the researcher and potential areas for further development. One key limitation
is the technical constraint experienced in using the Website 2 APK Builder, which restricted the product to
Android devices and required an online connection, excluding iOS users and limiting accessibility in areas
with unstable internet. Additionally, the study did not include a formal measurement of students' progress
or learning outcomes after using the media, representing a significant gap in assessing the effectiveness
of the product. Another limitation lies in the lack of distribution through official platforms like the Google
Play Store, which reduced the accessibility and adoption of the media among teachers and students, relying
instead on less reliable methods like WhatsApp. Furthermore, the application’s content cannot be
independently updated by teachers, posing challenges for those wishing to adapt the material to specific
classroom needs or curriculum changes. The practice questions within the application were created from
a limited range of sources, potentially lacking in depth and variety to fully engage students’ learning needs.
Finally, the research was limited to a single school, which restricts the generalizability of the findings. To
address these issues in future development, researchers should consider creating a cross-platform
application, integrating performance tracking tools, making the media available on mainstream app stores,
and allowing content updates by teachers. Expanding the research scope to multiple schools would provide
more comprehensive data on the media's effectiveness across diverse learning environments. By
addressing these weaknesses, future product iterations can be more effective, accessible, and impactful in
enhancing students' algebraic thinking skills while offering greater flexibility to educators.

This study aligns with various previous studies that highlight challenges in the development and
implementation of technology-based learning media, particularly in terms of accessibility, effectiveness,
and flexibility in educational settings.

One of the main challenges in this study is the technical limitation caused by the use of Website 2
APK Builder, which results in the application being available only on Android devices and requiring a stable
internet connection. This is consistent with the findings of Liu et al. (2021), who pointed out that platform
limitations in educational applications often become a major barrier to the widespread adoption and
implementation of technology in schools. Similarly, Adekotujo et al. (2020) highlighted that applications
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available on only one operating systemtend to be less inclusive, limiting learning opportunities for students
who use i0S-based devices or other systems.

Additionally, this study does not include a formal assessment of students' progress or learning
outcomes after using the media. This is similar to the findings of Clark & Mayer (2016), who emphasized that
without data-driven evaluation, it is difficult to determine the effectiveness of technology-based learning.
Likewise, Serdyukov (2017) stressed the importance of incorporating both quantitative and qualitative
assessment methods in educational technology research to ensure that the developed innovations truly
contribute to improving learning outcomes. Another limitation of this study is the absence of application
distribution through official platforms such as Google Play Store. Almaiah & Al Mulhem (2019) also asserted
that educational applications not available on official app stores are often less adopted by teachers and
students, as they tend to prefer more accessible and trusted solutions.

Moreover, the content in the application cannot be independently updated by teachers, meaning they
cannot adjust the learning materials to meet the specific needs of their classes. Mutisya & Makokha (2016)
found that a lack of content flexibility is one of the main factors hindering the adoption of technology in
education. Similarly, Wanner & Palmer (2015) demonstrated that learning applications that allow teachers
to modify or update content are more effective in increasing student engagement and adapting to
curriculum changes. Furthermore, the practice questions in this application are sourced from a limited
database, posing a risk of insufficient variation to accommodate students with different levels of
understanding. English & Gainsburg (2015) emphasized that diversity in practice question sources is crucial
for enhancing students' critical thinking skills, particularly in subjects like mathematics that require
multiple approaches to problem-solving.

To address these limitations, future research is recommended to: (a) Develop a cross-platform
application (Android and i0S) to expand user reach. (b) Integrate student performance monitoring tools to
objectively measure the effectiveness of the media. (c) Distribute the application through official app stores
to enhance accessibility and adoption. (d) Enable content updates by teachers to improve instructional
flexibility. (e) Incorporate a more diverse range of practice questions to better cater to students’ varied
learning needs. (f) Conduct research with a broader scope across multiple schools to increase validity and
generalizability. By implementing these improvements, the next iteration of this product can become more
effective, accessible, and impactful in enhancing students' algebraic thinking skills while still providing
educators with the flexibility they need in their teaching processes.

Limitations

The study on the Development of Digital Learning Media with Articulate Storyline 3 Based on Students'
Algebraic Thinking Skills has several limitations that should be acknowledged. One of the primary
constraints is platform dependency, as the developed learning media is created using Articulate Storyline
3, which may not be fully compatible with all devices and operating systems, particularly i0S-based
systems, potentially restricting accessibility for some students. Additionally, the media requires an internet
connection for optimal functionality, posing challenges for students in areas with limited or unstable
internet access. Another limitation lies in the scope of evaluation, as the study primarily focuses on
students’ algebraic thinking skills without extensively assessing other cognitive and affective aspects of
learning. This could limit the overall understanding of the media's impact on students’ mathematical
competencies. Furthermore, the study does not include a longitudinal analysis, meaning the long-term
effects of using the digital learning media on students’ algebraic thinking skills remain unexplored. Future
research should consider expanding the scope to evaluate broader mathematical skills, ensuring offline
accessibility, and incorporating longitudinal studies to measure knowledge retention and transferability
over time.

4.  Conclusion

This study concludes that the developed Android-based digital learning media, created using
Articulate Storyline 3, effectively supports the enhancement of students’ algebraic thinking skills. The
media was produced through a systematic process involving analysis, design, development,
implementation, and evaluation. Expert validation confirmed the media’s appropriateness for student use,
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and necessary revisions were successfully incorporated prior to classroom implementation. The findings
indicate that students responded positively to the digital media, citing its user-friendly interface, visually
engaging design, and clarity of content. Moreover, the application facilitated meaningful practice, helping
students develop essential algebraic reasoning skills.

This research addresses the growing need for accessible, technology-integrated resources in
mathematics education, particularly those aligned with higher-order thinking competencies. As a
contribution, the study provides a validated digital learning tool that can be adapted for use in various
educational settings to foster students’ conceptual understanding of algebra. Future research should
explore the long-term effects of digital learning media on students’ problem-solving performance and
conceptual retention in algebra. Additionally, expanding the scope to include diverse mathematical domains
and varied learner populations could offer deeper insights into the scalability and effectiveness of
interactive digital tools in mathematics education.
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