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ABSTRACT

The lack of interactive learning media integrating digital technology and contextual models contributes
to low mathematical literacy in Indonesia. This study aims to develop interactive media in the form of an
Android-based E-Book (APK) and Electronic Student Worksheets (E-LKPD) via Live Worksheets using a
contextual approach. Following the ADDIE model (Analysis, Design, Development, Implementation, and
Evaluation), research was conducted with tenth-grade students at MA Ma'arif Walisongo Kedungwuni.
Data were gathered using validation sheets for 8 experts (3 lecturers, 5 teachers) and student
questionnaires, then analyzed quantitatively. Results indicate the media is "highly valid" with an average
validation score of 4.3. Implementation results showed high practicality, achieving a student response
score of 4.3 (very practical). The media effectively engages students in learning arithmetic sequences
through real-world contexts. This research contributes to providing contextual digital learning tools that
support the Merdeka Curriculum implementation
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INTRODUCTION textbooks, which often fail to engage
students in the digital age.

Ideally, students should be able to apply
mathematical concepts logically and

The results of the 2022 PISA (Program for
International Student Assessment) report

indicate  that Indonesian  students' . e .
mathematical literacy remains low, with contextually in daily life. However, learning

Indonesia ranking 70th out of 81 countries. conditions at MA Ma’arif Walispngo
This challenge is evident at MA Ma'arif Kedungwuni still rely on conventional

Walisongo Kedungwuni, where the lack of methods and printed materials, which are
interactive learning rne’dia that integrates less interactive. This leads to low enthusiasm

digital technology with contextual learning an_d diffif:ulties in understanding topics like
models has hindered students' ability to arithmetic sequences. On the other hand,

connect mathematical concepts with real- students’ frequent use fOf smartplhones
world situations. Most teachers still rely on presents an opportunity for more relevant

conventional teaching methods and printed an.d contextl}al digital learning, To bri(f!ge
this gap, this study developed interactive
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media: an Android-based E-Book (built with
Kodular) and E-LKPD via LiveWorksheets.
These tools aim to support contextual
learning and enhance mathematical literacy.
Contextual learning encourages active
student engagement through meaningful
activities linked to real-life experiences
(Putri et al., 2022). Previous research has
shown the effectiveness of contextual
approaches and digital media like E-Books
and E LKPD in improving learning outcomes
and mathematical literacy (Pratiwi et al.,
2022). The theoretical foundation includes:
E-Books as interactive learning resources
(Adolph, 2016), Kodular as no-code platform
for educational app (Rahmawati et
development al., 2024), LiveWorksheets for
active online learning (Widyaningsih et al.,
2024). And the ADDIE model to ensure
media validity and practically (Widyaningsih
et al., 2024).

Several studies have explored the
development of digital learning tools. For
instance, Vonna et al. (2022) developed E-
LKPD using Live Worksheets and achieved a
validation score of 3.9. While effective, such
studies often focus on a single platform for
both material delivery and assessment.
Furthermore, the implementation of the
Kurikulum Merdeka (Merdeka Curriculum)
demands more flexible, differentiated, and
technology-rich learning resources that can
facilitate students' independent exploration
of mathematical literacy.

The novelty of this research lies in the
integration of two distinct digital platforms
into a single learning ecosystem: an Android-
based E-Book developed via Kodular for
comprehensive material delivery and an
interactive E-LKPD via Live Worksheets for
real-time assessment. Unlike previous
studies that utilize these tools separately, this
research synchronizes both platforms under
a Contextual Teaching and Learning (CTL)
approach specifically designed to improve
students' mathematical literacy on the topic
of arithmetic sequences. By bridging abstract
formulas with real-life contexts, this
integrated media provides a more holistic
digital learning experience.

Therefore, this study aims to develop and
evaluate the validity and practicality of an
interactive E-Book APK and E-LKPD Live
Worksheets. It is expected that this research
will provide a significant practical
contribution to mathematics education by
providing a contextual digital tool that
supports the implementation of the Merdeka
Curriculum and addresses the challenges of
21st-century learning.

METHODS
1. Research Design

This study employs a Research and
Development (R&D) approach using the
ADDIE development model, which consists
of five systematic stages: Analyze, Design,
Develop, Implement, and Evaluate (Fig. 1).
This model was chosen because it allows for
the step-by-step and systematic design and
development of instructional media tailored
to users' needs.

Tahap Analyze

1.Observasi
2. Wawancara 1

Tahap Design

Membuat rancang
| bangun tampilan aplikasi
dan E-LKPD

Tahap Development
Tidak

Membuat prototype - ’ —
aplikasi dan dilakukan a Valid Revisi

uji validasi Ya / I: I

Revisi
Tidak *
Praktis e
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Tahap Implementation
Uji coba media pada
siswa kelas X MA Ma’arif
Walisongo Kedungwuni

E-Book APK dan E-LKPD
Liveworksheets

dinyatakan Valid dan Praktis

Figure 1. Research Framework

In the Analyze stage, learning needs were
identified through classroom observations
and interviews with mathematics teachers at
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MA Ma’arif Walisongo Kedungwuni. The
analysis focused on challenges in teaching
arithmetic sequences, the need for
interactive digital media, and student
characteristics. The Design stage involved
creating an initial draft of the learning
media, including content structure, E Book
navigation flow, question formats for the E-
LKPD, and user interface layout. The E-Book
was developed using the Kodular platform,
while the E-LKPD was created using
LiveWorksheets. In the Develop stage, the
initial design was developed into a media
prototype. Expert validation was then
conducted, involving three lecturers and five
teachers. The validation criteria included
content, language, visual design, and media
functionality. The validated media were then
implemented in an actual learning setting
through a limited trial with one tenth-grade
class.

Evaluation was carried out to assess the
practicality of the media based on student
responses. The aspects evaluated included
ease of use, visual appeal, understanding of
the material, and the usefulness of the media.

The research was conducted at MA Ma'arif
Walisongo Kedungwuni. The subjects of the
study were tenth-grade students (Class X).
For the expert validation phase, 8 experts
were involved, consisting of 3 university
lecturers and 5 mathematics teachers. For
the readability test (practicality trial), a
group of students from the same grade was
selected to provide feedback on the media’s
usability.

Data were collected using two primary types
of instruments:

1. Expert Validation Sheets: Used to assess
the validity of the media and material. The
instruments utilized a Likert scale ranging
from 1 to 5, covering four aspects:
Content, Presentation, Language, and
Media Design.

2. Student Response Questionnaires: Used
to measure practicality during the
implementation phase. It consisted of
several items focused on ease of use,

visual appeal, and the clarity of the
contextual problems presented.

Data Analysis Technique

The data obtained from the validation sheets
and questionnaires were analysed using
descriptive quantitative analysis using
Aiken’s formula and was categorized using
criteria shown in Table 1.

Table 1. Category of Validation Score

Validation Score Category
V<04 Low
04<V<08 Acceptable
V=08 High

Meanwhile, practicality score was analysed
using average score of practicality
instrument and was categorized using
criteria shown in Table 2.

Table 2. Category of Practicality Score

Validation Score Category
X<1.38 Highly not feasible
18<X <26 Not feasible
26 <X <34 Fairly Feasible
34<X <42 Feasible
X>42 Highly feasible

RESULTS AND DISCUSSION
Analyze

At the analysis stage, through observation
and interview methods, the researcher
identified several issues. The
implementation of the Merdeka Curriculum
places greater emphasis on character
development and literacy activities, which
results in less optimal understanding of
mathematical concepts. Additionally, the
teaching methods used are still conventional,
leading to a lack of enthusiasm among some
students in learning mathematics. Moreover,
several students faced difficulties in
understanding the material when using
printed textbooks, particularly on topics
such as arithmetic sequences.
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Based on these conditions, this study aims to
develop interactive learning media: an
application-based e-book and a
LiveWorksheets-based E-LKPD using a
contextual learning model to improve the
mathematical literacy understanding of
students at MA Ma’arif Walisongo
Kedungwuni, similar to the research
conducted by Vonna et al., (2022).

Design

At the design stage, the researcher designed
the content structure and initial interface
layout using kodular.io as was shown in Fig
2.

L] 1

; rdoka L"'w

Pt | MEREKR | e €@
1

I
Media Pembelajaran Interaktif

Barisan
Arifmeﬁka

o B

Untuk Kelas X SMA/MA
Disusun oleh : Imam Taukhit

il | Y|

Mulai Belajar

/ﬁ\ BEg @)

Menu TP&CP Petunjuk

Fig. 2 Initial Layout of the Media

In the initial interface shown above, the
menu clearly displays the cover; "TP & CP"
presents the Learning Outcomes and
Learning Objectives; "Instructions" provides
guidance on how to study the material; and
the "Start Learning" button serves as the
entry point to access the learning content
when clicked.

The content display (Fig. 3) includes “Next”
and “Back” buttons with their respective
functions: to proceed to the next layer, and
“Back” “Next” to return to the previous layer.

ey

Kerjakanlah E-LKPD
di website LiveWorksheets berikut
dengan menekan tombol mulai kerjakan

Perhatikan!
Setelah menekan tombol Finish/Selesai
[ ikuti langkah berikut!
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Pilh "Erails my answer o my feacher”

Fig 3. Content Display

Additionally, there is a “Start Working”
button that links directly to the E-LKPD
page, which was created using
LiveWorksheets.com. The E-LKPD interface
created with the help of LiveWorksheets
provides two types of questions: drag and-
drop and short answer.
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Fig 4. Worksheet Display

Development The media development stage
involved validation by experts. The
validation was conducted by 3 lecturers and
5 teachers, and the results are shown in Table
3.

Table 3. Validation Result

Aspect Average Score Criteria
Material 4.2 Good
Presentation 4.5 Very Good
Language 4.1 Good
Ease of Access 4.3 Very Good

Design 4.3 Very Good

Based on these results, the media achieved
an average score of 4.3, placing it in the "very
valid" category, and thus it is eligible to
proceed to the trial implementation stage.

Implementation

The trial implementation stage was
conducted at MA Ma’arif Walisongo through
guided exploration. Students simultaneously
downloaded the application, explored its
features, practiced using the E LKPD, and

then completed the student response
questionnaire. Result of the students’
response was shown in Table 4.

Table 4. Students’ Response

Aspect Average Criteria
Ease of Use 4.2 Good
Benefit 4.3 Very Good
Time 4.5 Very Good
Attractiveness 4.0 Good

Based on the results of the student response
questionnaire, the average total score was
4.3, which falls into the "very practical"
category. During the implementation
process, students demonstrated high
enthusiasm and were motivated to learn
using the application. This finding is in line
with a study by Purwanto (2015) which
stated that the use of technology-based
learning media significantly increases
students' motivation and engagement in the
learning process.

CONCLUSIONS

Based on the stages carried out in this
research on the development of interactive
learning media—context-based E-Book APK
and E-LKPD LiveWorksheets to improve
students’ understanding of mathematical
literacy—the media were declared highly
valid, with an empirical average score of 4.3,
as validated by three lecturers and five
mathematics teachers.

Following the validation results, suggestions
and revisions to the learning media were
applied in a tenth-grade class at MA Ma’arif
Walisongo Kedungwuni. The students'
responses showed an empirical average score
of 4.3, categorized as very practical.
Therefore, the developed learning media are
deemed suitable for use in classroom
instruction. The authors suggest that future
researchers further develop this media to test
its effectiveness with a broader population,
and encourage teachers to expand and adapt
the provided questions in accordance with
the learning material and students’ needs.
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