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Implementation, and Evaluation stages, alongside the Research and
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specialists validated the module. Data analysis used a descriptive quantitative  E-Module, Kayu Secang;
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evaluated through student response questionnaires. The e-module scored highin  Profile Strengthening
validation, with 95.02% for content, 88.14% for media, and 93.96% for  Project; Local Potential..
language, indicating strong validity. Practicality assessments were conducted in

two parts, with a mini-experiment involving 12 students yielding a rating of

79.06% and a larger trial with 60 students achieving 80.35%, both deemed

practical. The results position the e-module as valid, beneficial, and applicable

for contextual, project-based education highlighting West Kalimantan's local

potential.
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Introduction

Technological advancements influence various aspects of life, including education.
Technological innovations impact education and other facets of life. To generate skilled
human resources for the twenty-first century, these advances must propel educational
advancements. In response, the Minister of National Education and Culture introduced the
Merdeka Curriculum, which emphasizes maximizing students’ potential through an
exploratory, adaptable method that offers flexibility in the learning process (Maharani et al.,
2023). The Merdeka Curriculum incorporates the STEM (sciences, technologies, engineers,
and mathema-tics) approach into contextual learning (Hutabarat et al., 2024). This method
improves critical and creative thinking abilities, fosters curiosity, and deepens conceptual
knowledge (Israwaty et al., 2021). It also encourages self-directed learning, collaboration,
and the application of knowing. The Pancasil Leaner Profile Reinforcement Project (P5)
incorporates STEM into Merdeka Curriculum and leverages local resources, creativity, and
practical problem-solving exercises (Nurhikmayati et al., 2024).

STEM approaches have been applied in a refrigerator project focusing on reaction
rates (Baihagie et al., 2024). STEM integration has also been implemented through a poster
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project on chemical equilibrium to develop scientific literacy and critical thinking skills
(Dianti et al., 2023). STEM-based projects have also been used in teaching carbon
compounds to improve student learning outcomes (Udayani, 2023). At the elementary school
level, STEM-integrated P5 projects with a focus on sustainable lifestyle have been
implemented (Ufahira, 2024), while at the secondary school level, their implementation has
been limited to teacher training (Haryanto, 2024).

Pancasila Student Profile prioritizes character development to improve the quality of
education. Instilling belief and obedience to God Almighty, promoting moral principles,
encouraging teamwork, accepting diversity in the world, fostering critical thinking, and
developing creativity are examples of this. These principles are incorporated into the P5
(Pancasila Students Profile Strengthening Project) project in compliance with the 2021
directive of the Ministry of Education, Culture, Research, and Technology (lrawati et al.,
2022; Satria et al., 2022; Sudibya et al., 2022). The P5 program's primary objective is to
boost students' motivation to finish assignments that help them define who they are as
Pancasila leaners. Additionally, students develop their talents and character through the
program's project-based learning activities (Kholidah et al., 2022).

Utilizing local natural resources is an important component in the creation of
educational initiatives as a way to combine the STEM approach with local knowledge.
Sappan wood (Caesalpinia sappan L.), a native Indonesian spice that is frequently found in
Java, Bali, Kalimantan, and Sumatra, is one of the locally prized resources. In addition to
being a natural food and textile dye, this wood has long been utilized in traditional medicine.
Secang is the more common name for sappan wood in West Kalimantan. Flavonoids, lignin,
steroids, triterpenoids, and diterpenoids are among the phytochemical substances found in the
plant (Sulistiani et al., 2018; Sumardianto et al., 2021). The chemicals brazilin and brazilein,
which have anti-inflammatory and antioxidant qualities, give it its characteristic red hue
(Salsabila et al., 2023). Additionally, sappan wood is the primary component of air serbat, a
traditional beverage of the West Kalimantan Malay population that is usually served during
the communal meal practice known as saprahan (Jamilah, 2020). A mixture of spices,
including cardamom, cinnamon, ginger, cloves, and sappan wood, is used to make air serbat.
However, the younger generation is growing less fond of this traditional drink as time goes
on and contemporary cuisine trends gain traction. Using sappan wood as a natural coloring
ingredient in ice cream production is an innovative way to ensure its sustainability and create
a tasty and nutritious local product (Dini Hadiarti, 2024; Tukiran, 2021).

Making ice cream with sappan wood can be a P5 activity that incorporates STEM and
gives students a more hands-on educational experience. The use of brazilin and brazilein,
which give the ice cream its red hue and have anti-inflammatory and antioxidant properties,
reflects the scientific component. The freezing process of ice cream, which uses a tube filled
with salt and ice as a chilling mechanism, demonstrates the technological component. To get
the ice cream's ideal flavor and texture, the right engineering formulation is essential.
Calculating the exact measurements required for the ice cream-making process involves
mathematics. Since this STEM-based ice cream project involves multiple concepts, a clear set
of guidelines is essential to ensure that students can follow each step correctly. One effective
learning resource that can be used is a learning module.

Module is a learning material that is provided methodically and is intended for
students to study on their own, with or without assistance (Siloto, 2023). Modules are
available in both electronic and printed formats. Although printed modules are frequently
used in education, they have drawbacks, such as limited accessibility, no support for
multimedia, and the need for time and money to be updated (Tusyanah et al., 2024). E-

Copyright © 2025, The Author(s) [1229



Jurnal Hasil Penelitian dan Kajian Kepustakaan E-ISSN: 2442-7667
di Bidang Pendidikan, Pengajaran dan Pembelajaran pp. 1228-1239
https://e-journal.undikma.ac.id/index.php/jurnalkependidikan/index Email: jklppm@undikma.ac.id

\ Jurnal Kependidikan: Vol. 11, No. 3 : September 2025
‘\

modules, on the other hand, are more flexible because they can be accessed anytime and
anywhere using digital devices like computers, laptops, and smartphones (Ayu et al., 2021;
Dzakwan et al., 2021). E-modules have the advantages of being more useful, long-lasting,
and conducive to interactive, technology-based learning, which raises student engagement
and learning efficacy (Ersando et al., 2022). This study is significant as it integrates the local
potential of sappan wood (Caesalpinia sappan L.) as a natural colorant with the development
of a STEM-based e-module. The innovation not only provides an eco-friendly alternative to
synthetic dyes but also promotes contextual learning that fosters 21st-century skills such as
critical thinking, creativity, and collaboration. Furthermore, the integration of local wisdom
into science education contributes to strengthening the Pancasila Student Profile, particularly
in the dimensions of critical reasoning, creativity, and cultural awareness. Thus, this research
is relevant to improving educational quality while preserving local potential.

This study aims to develop an innovative STEM-based e-learning module by utilizing
Caesalpinia sappan L. extract as a natural colorant in ice cream production. The selection of
sappan wood is grounded in its ecological, economic, and cultural potential as a local
resource of West Kalimantan. Integrating this topic into the Pancasila Student Profile
Strengthening Project (P5) is intended to enhance senior high school students’ competencies,
particularly in applying STEM concepts in a practical and contextual manner. Furthermore,
this approach is expected to foster awareness of sustainability and the preservation of local
wisdom, ensuring that learning not only emphasizes academic achievement but also
maintains relevance to the social and cultural contexts of students.

Research Method

ADDIE development was used in the Research and Development (R&D) method.
Analysis, Design, Development, Implementation, and Evaluation are the phases of the
ADDIE paradigm (Muruganantham., 2015). The analysis stage starts with determining the
necessity of creating an e-module that is in line with the P5 program'’s learning objectives.
This entails analyzing typical issues that arise during the learning process, looking at tools
and indicators for the e-module, and analyzing the unique traits of the research subjects for
the e-module development. By choosing relevant media components, such as layout, font
styles, color palettes, and appropriate drawings that meet the demands of the intended users,
the design phase focuses on establishing the e-module concept. The following stage is
development, which entails producing the e-module according to the predetermined design. A
validation procedure to evaluate the e-module's quality is also included in this step. Three
knowledgeable reviewers carry out the validation process, which addresses the three main
domains of language, media, and content. After development, the verified e-module is
integrated into an actual classroom environment during the implementation phase. The final
phase, evaluation, is conducted to collect feedback from users. This input is used to improve
and finalize the e-module, ensuring it is effective and suitable for use in learning activities.

Students from State Senior High School 10 Pontianak and Mujahidin Private Senior
High School Pontianak served as the research subjects. The study sample consisted of 10th-
grade students selected using a purposive sampling technique based on specific criteria. The
inclusion criteria included students who actively participated in learning activities, attended
classes regularly, and were willing to take part in the entire series of trials. Meanwhile,
students with health problems, those with high absenteeism rates, or those who did not
consent to participate in the research were excluded according to the established exclusion
criteria. Students from both schools participated in small-scale and large-scale trials for data
collection. A total of twelve students—six from State Senior High School 10 Pontianak and
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six from Mujahidin Private Senior High School—took part in the small-scale trial.
Meanwhile, sixty students—thirty from each school—participated in the large-scale trial.

The inclusion criteria required that participants be active 10th-grade students who had
completed basic science courses relevant to the research topic and were willing to participate
with parental consent. The exclusion criteria included students who were absent during data
collection, had prior involvement in similar research projects, or were unwilling to complete
the assigned tasks. Direct and indirect communication approaches were among the tools and
data collection strategies employed in this investigation. Direct communication entailed using
an interview guide to conduct in-person interviews with teachers and students. In order to
communicate indirectly, Google Forms was used to distribute questionnaires asking about
their reactions to the P5 project that was carried out with the e-module. Data analysis was the
next step in the research process after data collection was finished. Validity and practicality
analyses of the e-module were among the data analysis methods employed. Three
validators—a media expert, a content expert, and a language expert—evaluated the Likert
scale scoring system wused for the validity analysis. With assessment components
encompassing their thoughts and feedback on its implementation, the practicality study
sought to ascertain how learners responded to using the e-module. A Likert scale with 4
representing "strongly agree” and 1 representing "strongly disagree™ was utilized for the
validity test.

R
p=2 % 100%
z N

P = Validator Percentage Score
¥ R = Total Score Obtained
¥ N = Total Score Value

The validation percentage provided by subject matter, content, and linguistic experts
is based on the standards listed in Table 1. The next step is to make the required changes after
getting the validators' input. Students who would undertake the experiment would receive the
URL to the e-module during the implementation phase. During the first and last field trials, a
readability test was used to evaluate the last step. Students at State Senior High School 10
Pontianak and Mujahidin Senior High School were also given response questionnaires as part
of this assessment. Quantitative analysis was the data analysis method employed, and the
scores were processed and modified by the standards listed in Table 2.

Table 1. Validity Criteria (Rismayanti et al., 2022)

No Intervals (%) Criteria
1 25-43 Not Valid
2 44 — 62 Less Valid
3 63 - 80 Valid
4 81-100 Very Valid

Table 2. Practicality Criteria (Rismayanti et al., 2022)

No Intervals (%) Criteria
1 25-43 Impractical
2 44 — 62 Less Practical
3 63 - 80 Practical

4 81-100 Very Practical
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Results and Discussion
Analysis Stage

At this point, the researcher determined the learning needs of the children and
examined the issues that both teachers and students were facing. The researcher interviewed
two teachers from State Senior High School 10 Pontianak and Mujahidin Private Senior High
School Pontianak, in addition to distributing questionnaires to students who will participate in
the Strengthening Pancasila Student Profile Project (P5) to collect this data. To determine the
fundamental difficulties in putting the P5 curriculum into practice, a needs analysis was also
conducted with 26 students from each school. According to the findings of the observation,
20.49% of students thought the P5 activities were dull, 41.02% thought they were fun, and
43.59% thought they were neutral. Furthermore, there were no projects in place at the schools
that made use of local potential, so pupils knew very little about the resources in their
immediate environment. The utilization of plants that can make natural colors from materials
present in the local environment is one example of how learning materials that contain local
content are needed. The purpose of this is to help pupils comprehend the advantages of using
plants as natural coloring sources.
Design Stage

In accordance with the results of the learning material review, the design phase
focused on creating media, digital tools, and learning aids for the study of sappan wood
plants. An e-module that is simple for teachers and students to access was created by
modifying the media design to conform to the study's findings. The e-module was created
using A5 sheet format, Arial font size 10, and 1.5 line space. The margins were fixed to 4 cm
on the left and 3 cm on the top, bottom, and right. The content was structured into three main
sections: an introduction, the main section containing the learning material, and a closing
section. At this stage, instruments for validation and questionnaires to gather student
feedback were also developed.
Development Stage

In the initial development stage, a preliminary design was created, including the
front cover, back cover, and contents of the e-module, as shown in Figure 1. E-module was
then verified by nine expert validators who provided input on multimedia, languages, and
containment. Based on the validators' ratings, e-module was deemed highly valid, with an
average score of 95% validity.
Material Aspect Eligibility
Three specialists in sappan wood (Caesalpinia sappan) from West Kalimantan

institutions evaluated the content aspect. Four evaluation criteria—competence, material
quality, content coverage, and content accuracy—formed the basis of this assessment. As
seen in Figure 1, the competence criterion scored the highest out of all of these, averaging
100%.

MATERIAL VALIDATION

Validator 1 Validator 2 ® Validator 3
S S S S R = S S S S S
=S = = = i in A = i = =
SN — —

> o =

s

=
COMPETENCE MATERIAL MATERIAL MATERIAL
QUALITY COVERAGE ACCURACY
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The results in the content feasibility graph improved after revisions were made, as shown in
Table 3.
Table 3. Results of Content Expert Revisions

. Repair
Suggestions
Before After
n
Overly long text should be . ...
sifar i:::ﬂ‘:&m im bemeran ﬁh;‘m:ﬁlaw'&zm ﬂa‘:
condensed to make the layout more e ien oy, e et
concise and avoid making it 100k like G pos oo i S R
ayu $2CA00 MENgAaNdung senxawa brazilin yi
g ﬂlminlnmn sahm m aktif ﬂ;hu\ tenlk mmul KileX: ‘g, antioksidan. yang REImE Tﬂhda\am mmmﬂu\u tubun dﬂ:
a te tbook” al. 2029) P;n_mm m o oy Saiutah Ml NG e, bk . den oo
X . formulasi b baim yang mmginmnn ekstak kayy akcmﬂ mamey (Hartiag & Sahamastut, 2020; Suw; al 20
Bs.nm-ngmmunw 1elah membukiikan akiivitas oksidan wmantaalkan sebaga ;mm. msu .a.\u:u lonk ambul ws.ua
‘‘‘‘‘ Penguian menggunakan mlmﬂg DPPH Kangungan senyawa an! Q&Lﬂdﬂ n yang smmsmm fadi et
m-mmman unumwncso ‘ehatrak elanol kayy secang adalsh al, 2023) aexmman auawun jen (Amban et al., 2020)
%u:k;ga:tv gﬂqsam;nuiuunk?n ih.l‘t.i‘:i;'l 28cang ‘::Innindum '_Qumum‘hn ang mmnmynu ehsliak kayy mﬂm mamoy
?‘] benvama jingga (Nudinda et al, 2021) metods KLT- DNnncy bR,
DPPH, senyawa 0. yang berhasil aﬂsnlis onalan alpinatio
\CU OH;Vd arvap n nilai

aniang
anlioksidan secang sebesar 37 iy (Pradana &
Wulandari, 2019) Metode DPPH menuniukkan bahwa ekstraksi
Kayu secang dengan peland stanol 65% menghasikan kondisl
opiml pada sy 30°C slama 40 mani. Dalam koo
kansentiasl ng_dpeccleh berkisar antaca 10577 +
00019 hingga 42759 + oon 7 mg/mL (Neswati & lsmanto, 2018)

"Ellipsis usage in questions needs to
be modified appropriately. When a
sentence is in the center, use three
dots; when it is at the end of a
sentence, use three dots plus a
period”.

Media Aspect Eligibility

The evaluation addressed a number of topics in the media feasibility part, such as
graphic look, cover design, and the clarity of the text. With a score of 93.75%, the cover
design got the highest rating. The content clarity aspect scored 100%, as did the graphic
appearance. As seen in Figure 2, these ratings put the media in the "highly valid" group.

MEDIA VALIDATION

Validator 1 ® Validator 2 W Validator 3

COVER DESIGN CLARITYOF GRAPHICS
CONTENT

93,75%
93,75%
81,25%
83,30%
100%
91,60%
100%

75%
75%

Figure 2. Graph of Media Expert Assessment Results
Suggestions for improvement in the media aspect assessment include font size, the neatness
of the table of contents, and the format of embedding video links in the e-module. These
points are presented in Table 4.
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Table 4. Media Expert Revision Results

Suggestions & Comments

Repair

After

To enhance readability and capture
the reader's attention, STEM-based
titles should be given bright colors
to make them clearer and more
prominent.

The table of contents is arranged
on a single page to make it more
concise and neatly presented.

Video embedding was revised by
using a link, as scanning a barcode
requires two access steps.
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BERBASIS STEM
KAYU SECANG SEBAGAI PEWARNA ALAMI ES KRIM
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Contents
Daftar lsi.

Daftar Camb:

Kata Pengantar

Petunjuk
t

Penerapan Stem Pada P!

Makanan Fungsional
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Tentang Penulis

Tentang Penulis

Tentang Penuli

Sanng rebusan untuk memishkan ameasnya
\ | Pewama alami kayu secang siap cigunakan.
\ ‘

Mdio o385 pembustan:

Language Aspect Eligibility

The assessment of the language aspect includes several factors: appropriateness,
communicative level, and clarity. The evaluation results show an average score of 81.5%,
which falls into the “highly valid” category. As indicated in Figure 3, the relevance aspect
received an ideal score of 100%, followed by communicativeness at 100%, and ease of
understanding also at 100%. In its application, language must prioritize clarity, effectiveness,

and freedom from ambiguity to ensure it is easily understood by users (Vebrina et al., 2024).

LANGUAGE VALIDATION

Validator 1 ™ Validator 2

100%

87,50%

75%

SUITABILITY COMMUNICATIVE
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The media expert validators recommended a number of changes, such as converting English
words to Indonesian and bolding the page headers to make them stand out. Table 5 displays
the comments and recommendations made by the language expert validators.

Table 5. Results of Revisions from Linguists

Suggestions & Repair
Comments Before After

"The instructional text

should be written in

b I aC k to en hance TUJUAN PEMBELAJARAN

readabll Ity’ and the 1. Peserta didik dapat menerapkan STEM dalam pembuatan es krim T et o pemwmammm&- @sehata
quantity ShOUld be 2 :::;L; didik dapat menjelaskan senyawa yang terkandung dalam kayu n
increased to cover all

learning objectives."”

1 TUJUAN PEMBELAJARAN

"The use of the word
'tabel' should follow the
Indonesian language to
ensure consistency S DAFTAR TABEL
throughout the
document and to
comply  with  proper
language  rules in

Tabel 1 Pengertian Muatan STEM................ e i
Tabel 2 Penerapan STEM pada P5 2
Tabel 3 Senyawa Fungsional .................. 3
abel 4 Klasifikasi Kayu Secang 5
Tabel § Bahan yang digunakan. ... 1

accordance with
scientific writing
guidelines.”

Implementation Stage

Once all stages of the e-module validation are finished and it is deemed fit for usage,
the implementation stage begins. The e-module is currently ready in Word format and will be
published to Google Drive later. Throughout the P5 implementation phase, the Google Drive
URL will be distributed.
Evaluation Stage

At this point, a STEM-based methodology is used to gauge how useful the e-module
is in the P5 activity. The initiative, which is being carried out in two Pontianak schools,
SMAS Mujahidin and SMAN 10 Pontianak, entails creating ice cream using natural dye
made from sappan wood extract. A small-scale study with 12 respondents and a large-scale
trial with 60 respondents are both included in this stage.
Small-Scale Trials

Students from the two schools indicated above were given answer questionnaires to
complete as part of the small-scale trial in order to get their opinions on the e-module. This
activity's goal was to assess the e-module’s viability and degree of usefulness in light of the
small-scale experiment. The test findings indicated that the e-module is suitable for use with
an overall practicality score of 79.06%, falling into the ‘practical’ category. Analysis
(77.08%), evaluation (78.12%), inference (79.16%), interpretation (80.20%), and reflection
(80.72%) are among the specific questionnaire results from the small-scale trial, as indicated
in Table 5.
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Table 6. Small Scale Trial Results

Aspect Presentation Category
Analysis 77,08% Practical
Evaluation 78,12% Practical
Inference 79,16% Practical
Interpretation 80,20% Practical
Reflection 80,72% Practical

Large Scale Trials

A large-scale trial with 60 responses from the previously described integrated schools was
conducted once the small-scale trial was judged feasible. The large-scale trial's results
indicated an 80.35% success rate, which is classified as "practical.” Analysis (79.37%),
evaluation (80.41%), inference (80.20%), interpretation (80.62%), and reflection (81.14%)
are among the specific outcomes of the extensive experiment.

Aspect Presentation Category
Analysis 79,37% Practical
Evaluation 80,41% Practical
Inference 80,20% Practical
Interpretation 80,62% Practical
Reflection 81,14% Practical

There are a number of benefits to using STEM-based e-modules that incorporate local
material to enhance Pancasila Student Profile Strengthening Project (P5) learning. First of all,
by relating science and technology to regional culture and issues, these modules assist
students in understanding the content in a contextualized manner (Haka et al., 2024). Second,
the modules promote active student participation in project-based learning, which supports P5
attributes including creativity, critical thinking, and teamwork (Aswirna et al., 2022).

Furthermore, digital-based e-modules help students become more independent and
technologically literate (Prihatiningtyas et al., 2025) and facilitate teachers' ability to provide
content in a creative and adaptable way. Enhancing conceptual comprehension, problem-
solving abilities, and cultural awareness has all been shown to be successful outcomes of
using a STEM approach grounded in local knowledge (Astutik et al., 2025). The findings of
this study demonstrate that the development of a STEM-based e-module on natural colorant
ice cream from Caesalpinia sappan L. contributes to strengthening the Pancasila Student
Profile by integrating local cultural resources into science learning. This aligns with previous
studies highlighting the effectiveness of contextualized STEM approaches in enhancing
students’ engagement and problem-solving skills. Beyond the immediate application in West
Kalimantan, such an approach can be expanded to other local contexts across Indonesia,
thereby promoting both scientific literacy and cultural identity. Furthermore, the integration
of digital modules addresses the increasing demand for technological literacy, which is
essential for preparing students to face global educational challenges.

Conclusion

STEM-based e-module on making ice cream from sappan wood extract, created for P5
learning, has passed the validation process by content, media, and language specialists,
according to the study findings and discussion. The validation, which was carried out by three
subject-matter experts, produced ratings of 81.5% for language, 93.75% for media, and 95%
for content. Additionally, readability testing of the e-module was conducted through initial
and final field trials, which resulted in scores of 80.35% and 79.06%. Therefore, this research
proves the validity and suitability of e-modules for high school students.
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Recommendation

The research findings suggest that, given the rapid development of digital technology, greater
attention should be devoted to designing accessible electronic learning resources. Teachers
are encouraged to integrate STEM-based e-modules into classroom practices to make
learning more engaging, particularly in the context of P5. Researchers, meanwhile, should
expand participant diversity, employ longitudinal approaches, and ensure compliance with
ethical standards to strengthen the validity of future studies. At the institutional level, policies
and resources that support digital innovation and the integration of local potentials are
recommended to ensure relevance and sustainability in education.
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