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ABSTRACT Understanding the scientific process plays an important role in junior high school science education. These
skills include observing, categorizing, hypothesizing, analyzing data, and communicating findings. However, various studies
show that junior high school students in Indonesia still struggle to develop these skills effectively. One of the leading causes
of this problem is the lack of contextual relevance in teaching materials that do not focus on improving science process skills.
Thetefore, this reseatch aims to improve students' understanding of the basic concepts of thermodynamics, especially
temperature and heat, by developing e-modules integrated with the local context in Grenden Village, Jember. The ADDIE
model was used to develop the e-module, which includes five systematic phases: analysis, design, development,
implementation, and evaluation. Data were collected through validation sheets, practicality questionnaites, pretest and posttest
instruments, and student response questionnaires. The N-gain value of 0.68 indicated a moderate level of improvement,
demonstrating that the e-module effectively enhanced students’ science process skills. The student response questionnaire
yielded an average score of 78.95% (good). Overall, the e-module based on the local potential of Grenden Village is valid,
practical, and effective, making it suitable for junior high school science instruction and as a foundation for further research.
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1. INTRODUCTION

Scientific process skills play an important role in science
learning because they include several interrelated concepts
and theories that can be honed through empirical
investigation, such as observation, experimentation, and
data analysis. In addition, these skills provide a strong
foundation for developing scientific knowledge and
supporting further research. (Barokah, Yulistia, Putri, &
Hidayat, 2022). Experimental activities in science learning
require a range of skills. Some competencies needed in
science process skills include procedural, experimental, and
systematic competencies. Furthermore, these skills can
reflect students' ability to apply the scientific method and
investigative procedures in experimental activities. Science
process skills facilitate knowledge construction and are the
foundation of an inquiry-based approach. Scientific
process skills play a role in science learning because they
involve a variety of interrelated concepts and theories that
can be enhanced through hands-on, inquiry-based activities
such as observation, experimentation, and data analysis.

© 2026 Indonesian Society for Science Educator

41

(Senisum, 2021). In addition, these skills provide an
important foundation for developing scientific insights and
conducting research later. (Handina & Khotimah, 2023).
Science process skills are crucial for students to keep up
with the rapid development of science and technology.
Strengthening these skills encourages students to become
accustomed to accessing and understanding information
and concepts independently, while training their thinking
and cognitive abilities more effectively (Nuayi, 2020). Some
basic scientific process skills include observation,
measurement, and communication. When students learn
these abilities, they can be motivated to formulate
problems and hypotheses and to draw conclusions from
experiments (Sinurat et al., 2023). Later, students who have
science process skills will be able to solve problems,
formulate concepts, develop concrete thinking, and
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become more creative in developing solutions (Dignam &
Makerspace, 2025).

According to research conducted by Rophi et al. (2024)
Shows that students' science process skills are still limited,
especially in making obsetvations, interpreting data, and
conducting experiments. In addition, teaching materials
that are less relevant to students' environment and cultural
background also exacerbate the problem. This results in
many science learning experiences becoming less
transparent and less connected to students' real lives,
thereby reducing their relevance and impact. (Rosario &
Chua, 2023). Therefore, it is important to incorporate local
potential into teaching materials to bridge the gap between
scientific concepts and students' daily experiences.
According to Dini & Rini (2024)When this learning is
completed, the class will be more meaningful, effective, and
engaging. Despite the recognized importance of science
process skills for understanding science and developing
intellectual abilities, many students still struggle to perform
these skills effectively. Science process skills, including
observation, measurement, classification, prediction,
hypothesis testing, experimental design, and data
interpretation, are essential for meaningful engagement in
science learning. However, the literature shows that
students often do not receive sufficient opportunities or
structured guidance to develop these skills. (Gizaw & Sota,
2023). This gap is compounded when teaching methods
and instructional materials are not designed to integrate
science process skills explicitly or to actively engage
students in hands-on and minds-on activities, which are
crucial for developing these competencies.

This research focuses on addressing the low level of
students’ science process skills in junior high school. The
urgency of developing effective teaching materials is
supported by the study of Yunita & Nurita (2021), which
showed that students’ predicting skills reached only 25%,
formulating problems 45.83%, determining variables
8.33%, conducting investigations 18.83%, analyzing data
16.67%, and drawing conclusions 18.05%. The
development of this finding aligns with Santiawati et al.
(2022) Research results revealed that junior high school
students' science process skills were also still at a low level,
with 37.5% for observing, 34.5% for predicting, and 42.9%
for concluding. These data indicate that students still
struggle to apply the scientific thinking process, including
identifying problems, making predictions, and drawing
evidence-based conclusions. Therefore, it is necessary to
develop teaching strategies and materials that can foster the
improvement of these essential scientific skills. Remain
relatively low and require learning interventions that are
more contextual and relevant to their

In a study conducted by Saleh et al. (2020) Learning
resources that are less interactive and not contextualized
tend to result in relatively low science process skills among
students. Often, available learning resoutces lack both an
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inquiry and a critical thinking component. These
components are important and help improve students'
science process skills. In addition, according to Wijaya &
Fajar (2020) Students often find monotonous learning
resources less attractive and ineffective. One of the
solutions used in the research of Nuri et al. (2023) The goal
is to develop teaching materials that are more engaging,
interactive, and tailored to students' needs. E-modules can
be a solution because they are teaching materials that offer
visuals, animations, and sound. So that, by using E-
modules, student learning motivation can increase through
the presentation of more interesting material.

E-modules were selected as the primary learning
medium in this study due to their distinctive pedagogical
and technological advantages over conventional media. As
explained by Sofyan et al. (2019)E-modules are digital
learning resources designed to enable students to learn
independently, either with minimal guidance or without
direct teacher supervision. In contrast to traditional printed
modules or worksheets, e-modules offer a more interactive
and engaging learning environment through features such
as hyperlinks, multimedia content, and embedded
assessments that provide immediate feedback. According
to research conducted by Ningsi & Nasih (2020)Indicators
of science process skills, such as designing expetiments,
determining variables, predicting results, and successfully
concluding, increased after using E-modules during
learning. Research by Wasthi et al. (2023) also showed that
E-modules can support sustainable learning practices by
significantly reducing paper usage, besides improving
learning  efficiency through technology integration.
Furthermore, according to Suryani et al. (2022)The
preparation of E-modules designed in line with the
epistemological character of science, which emphasizes the
inquity approach, hands-on practice, and reflective
activities, can help develop students' science process skills
more effectively. When students actively participate in
authentic  scientific activities such as obsetvation,
experimentation, and data interpretation, they will have a
deeper conceptual understanding while developing critical
and analytical scientific competencies.

According to Kurniawati, Wahyuni, and Putra (2017),
the local potential of an area can be utilized as a contextual
learning resource for students. Utilizing local potential
aligns with the principle of curriculum development that
emphasizes planning and determining learning objectives
and teaching materials, which are adjusted within
educational units based on regional diversity, potential,
characteristics, needs, and local environmental conditions.
Furthermore, research by Karimah, Setyawan, and Handika
(2025) showed that a region's local potential is highly
relevant for integration into learning media, especially e-
modules. E-modules based on local potential are
considered effective and efficient as learning media because
they can link academic activities with the reality of student
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life, which is reinforced by the findings of Jumaniar,
Rusdianto, & Ahmad (2024) who stated that local culture
is closely linked to a region's potential, so integrating the
two into the learning process can increase the material's
relevance and closeness to students' real experiences. Thus,
local potential-based learning not only increases the
relevance of the material but also encourages students'
active involvement in understanding science concepts that
are close to their daily lives.

Puger was selected as the local context for this study
because it is one of the most prominent agricultural areas
in Jember, particulatly for corn production, with a total of
41.211 tons from a harvested area of 6.840 hectares. (Badan
Pusat Statistik Kabupaten Jember, 2021). Among its
subareas, Grenden village is the primary contributor to this
productivity, with most residents relying on corn
cultivation as their primary livelihood. In this village, corn
not only cultivated as a staple commodity but also
processed into various detivative products, one of which is
corn milk, a popular and locally branded beverage often
produced and sold by the communitythe local agricultural
potential, especially corn, has strategic for
integrationTherefore integrating the process of making
corn milk into science learning particularly in the topic of
temperature and heat. It can provide meaningful contextual
learning that connects students every day with scientific
principles such as heating, phase changes, and energy
transfer. The use of corn products in science learning
materials, especially on the topic of temperature and heat,
involves creativity. In addition, creativity also mediates the
relationship between adaptability and learning outcomes.
(Ong, Lu, Chou, & Chen, 2022).

In this context, the development of e-modules based on
local potential that links scientific processes with local
cultural practices is expected to create a rich learning
environment, encourage student adaptation to contextual
materials, and optimally stimulate creativity and science
process skills. However, the results of field observations
and interviews show that the application of e-modules
based on local potential, specifically designed to improve
science process skills, remains limited and has not been
widely implemented in schools' science learning practices.
Development research reported student responses of 86%
and module validity of 85%, yet the impact on science
process skill was still categorized as moderate. This
suggests that while media show potential, their breadth and
depth of implementation in everyday school practice
remain low. (Nuryah, 2022). This study aims to develop an
e-module based on the local potential of Grenden Village,
namely, high corn production, and to integrate it with
temperature and heat materials. In addition, it also
evaluates its validity, practicality, and effectiveness in
improving the science process skills of junior high school
students.

value
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2. METHOD

Development research is a systematic and iterative
process that aims to design, test, and refine educational
products to increase their effectiveness in authentic
learning environments. (Martatiyana, Usman, & Lestari,
2023). This research uses a Research and Development
(R&D) approach to develop e-modules based on local
potential. The stages of the ADDIE instructional model
consist of analysis (analysis of student needs and
characteristics), design (e-module design), development
(product development and validation), implementation
(limited implementation in the classroom), and evaluation
(evaluation of effectiveness and product revision) (Figure
1) (Branch, 2009; Mdodana-zide, 2024).
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Figure 1 Rescarch Flow of ADDIE Development Model
(Branch, 2009)

A thorough review of the curriculum, student
characteristics, and learning needs is conducted in the
analysis phase. Furthermore, at the design stage, the
structure and content of the e-module were developed in
Canva, tailored to the targeted learning materials, and then
converted to an electronic format using Flip PDF software.
At the development stage, the e-modules were validated by
three experts. Revisions and improvements to the module
were made to ensure its validity and readiness for
implementation in the educational environment. The
revisions and improvements were adjusted to the
validators' suggestions. Moteover, the implementation
stage involves applying the validated e-module in class VII
at Sultan Agung Grenden Junior High School, Jember,
during the odd semester of the 2024/2025 academic yeat.
This module was used in six learning sessions for one
month. The research flow is illustrated in Figure 2.
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2.2 Participant and Research Design

The participants in this study were nineteen seventh-
grade students from a junior high school selected through
purposive sampling. The selection was based on
preliminary interviews with the science teacher, which
indicated that students in this class demonstrated relatively
low levels of science process skills, particularly in
observing, predicting, and drawing conclusions. Since the
school has only one seventh-grade class, all students in that
class were included in the research sample. This group was
therefore considered appropriate for implementing the
local-wisdom-based e-module aimed at enhancing
students’ science process skills. In this study, the seventh-
grade students at SMP Sultan Agung were selected through
skills, according to

Given that the generated e-module was created using a
mobile learning technique, one inclusion critetion for
selecting participants was students' proficiency with cell
phones. This decision was carefully made to ensure
product testing occurred in an environment that aligned
with students' technology readiness and learning
requirements. Three science teachers from SMP Sultan
Agung served as expert validators of the local wisdom-
based e-module developed in this project. As part of the
product implementation and assessment phase, the e-
module was piloted among the target student group to
determine how well it improved students' science process
skills.

This research is a developmental study that includes
effectiveness testing to measure students’ science process
skills after the implementation of the developed e-module.
The effectiveness testing employed a weak experimental
design, specifically a one-group pretest-posttest design,
because the study did not involve a comparison or control
group. In this design, the same group of students was given
a pretest before and a posttest after using the local-wisdom-
based e-module to determine improvements in their
science process skills.

DOI: 10.17509/ jsl.v9i1.88204

2.3 Instrument and Data Collection Techniques

The effectiveness of the local potential-based e-module
developed in Grenden Village was further tested using a
pretest-posttest design to measure students’ science
process skills. The results revealed an improvement in
posttest scores, indicating that the e-module effectively
enhanced students’ abilities to observe, predict, and
conclude. In addition, students’ responses toward that e-
module were analyzed through a questionnaire covering
three indicators: interest, content, and language, each
consisting of five items.

The questionnaire, completed by teachers and students
during the product trial, was designed to evaluate the e-
module from a media and materials perspective. The four
main criteria that the material validator questionnaire
focused on were the effectiveness of the learning elements,
the depth and accuracy of the content (substantial quality),
the appropriateness and clarity of language use, and the
suitability of the material to the applicable syllabus. On the
other hand, the media validator questionnaire emphasized
visual and design elements, such as the attractiveness and
readability of the cover design, the quality of the module
illustrations, the uniformity and readability of the font use,
and the effectiveness of the color scheme. Overall, the
questionnaire served as a comprehensive evaluation tool to
measure how well the e-module alighed with the intended
learning objectives and met the expectations of both
educators and learners.

2.4 Data Analysis Techniques

Several data analysis techniques applied in this study
included validity, practicality, and effectiveness testing. In
the validity analysis, the following aspects were examined:
content validity, construct validity, and readability. Data
validity was obtained through a content validity assessment
sheet completed by three expert validators. The results
were then analyzed using a special calculation formula to
determine the instrument's validity level:

. XS o
Vi = Smaks X100%
Description:

Vi = percentage of validity

>'S = the number of scores of the assessment results

Smaks = maximum score

The validity percentage obtained is then adjusted to the
content validity category in Table 1.

Table 1 Classification of e-module validity

Validity Percentage (%) Category
76-100 Very valid
51-75 Valid
26-50 Fairly valid
0-25 Less valid
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Practicality data analysis was obtained through
observation sheets of learning implementation completed
by observers during the learning process using the local
potential-based  e-module. The obtained validity
percentages were converted into practicality level
categories, as listed in Table 2.

To find out the practicality in the learning process, the

following formula is used:

__score obtained for anitem
Percentage =

- X 100%
maximum score

Table 2 Practical criteria for e-modules based on the local
potential of grujugan village
Percentage (%)

Category

75.01 — 100 Very Practical
50.01 — 75.00 Practical

25.01 —50.00 Fairly Practical
00.00 — 25.00 Less Practical

The data analysis conducted in this study began with a
Kolmogorov-Smirnov normality test. The results of the
normality test showed that all data tested were not normally
distributed (p<<0.05). Because the data did not meet the
assumption of normality, a non-parametric test, specifically
the Wilcoxon signed-rank test, was used to analyse the
difference between pre-test and post-test scores. The
Wilcoxon test is appropriate for dependent samples and is
commonly used to determine whether there is a significant
difference between two related groups when the
distributions are not normal. The effectiveness of the
intervention was further analyzed using the N-gain score,
calculated based on the difference between pre-test and
post-test results to determine the magnitude of
improvement in students’ science process skills. The N-
gain test using the formula:

_ Spost—Spre

@ - Sm—ideal—-Spre

Description:

(¢) = Normalized average gain score

Spost = Post-test mean

Spre = Average of pre-test

Sm-ideal = Maximum score

The average N-gain scores are then categorized
according to Table 3.

Table 3 N-gain criteria

N (gain) Category
g=0.70 High
0.30 =g <0.70 Medium
2<0.30 Low

(Arikunto, 2008; Asyhari & Silvia, 20106)

An analysis of student response questionnaires will be
conducted for the questionnaires administered after using
e-modules based on local potential. The formula calculates
the percentage:
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score obtained for an item

Percentage = - X100%
maximum score

The average student response scores are then
categorized according to Table 4.

Table 4 Student response criteria

Student Response Score (%) Category
75.01 — 100 Very Good
50.01 — 75.00 Good

25.01 —50.00 Not good
00.00 — 25.00 Not very good

(Fuldiaratman, Pamela, & Lubis, 2023)

3. RESULT AND DISCUSSION

This research developed interactive e-modules that
integrate the natural resources of Grenden Village into
science lessons for students at Sultan Agung Middle
School. The e-modules were implemented with seventh-
grade students.

3.1 E-Module Development Based on Local Potential of
Grenden Village

The development of e-modules that promote local
wisdom values has been proven to encourage improved
science process skills, especially in areas with limited access
to quality educational resources (Fauziah, Ningrum, &
Nandi, 2023) In developing this e-module, several
important aspects were analyzed, namely local potential,
learning resources available to students, levels of learning
motivation, and students' science process skills. Interview
results indicated that science learning at the school still uses
student worksheets and textbooks. The findings indicate
that students' science process skills remain relatively low,
which is suspected to be due to student worksheets that are
not explicitly designed to develop these skills. The
curriculum implemented in grade VII of Sultan Agung
Middle School is the Independent Curticulum.

Based on interviews with science teachers, students'
motivation for learning remains relatively low. One of the
leading causes identified is the limited availability of open-
ended materials that support engaging, relevant contextual
learning. Teachers reported that students often feel bored
because the materials are not interactive enough and do not
integrate science concepts with everyday situations
(Tul’adawiyah, Nurihsan, & Budiman, 2024). To identity
local potential for learning, researchers conducted direct
observations in Grenden Village. The observations showed
that this village has rich agricultural potential, with corn as
a leading commodity with high production value (Figure 3)
(Putri, Mumtazah, Jannah, & Abdullah, 2023). Corn
production was specifically chosen as the local context
because its processing activities, particulatly the production
of corn milk, are directly related to the science topic of
temperature and heat studied by students. The process
involves several physical changes, such as heating,
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I
Figure 4 Demonstrating corn milk processing to the public

evaporation, and energy transfer, which can help students
understand abstract scientific concepts through authentic
and meaningful experiences. Corn can be processed into
various products, including corn milk. This locally sourced
corn milk product can engage students in the learning
process, especially on topics related to temperature and
heat, thereby improving their science skills.

In Grenden Village, abundant corn production and the
development of corn milk offer a practical context for
teaching science process skills. Heating corn causes starch
to gelatinize (around 04-72 °C), affecting texture and
viscosity and demonstrating how temperature impacts
product quality. Controlling  temperature  during
pasteurization is also crucial to inactivate microbes without
damaging nutrients. By connecting this process to learning,
students can practice skills such as measuring temperature,
observing texture changes, forming hypotheses, analyzing
data, and communicating results, making science process
skills relevant and contextual.

Corn processing into corn milk has been introduced in
Butu Village, Bonebolango, Gorontalo, as a way to
empower the community through processing the region's
abundant sweet corn. This activity enables locals to
produce hygienic, affordable corn milk. Research also
indicates that corn milk is highly nutritious, especially rich
in vitamins and fiber. In science education, this method
offers opportunities to contextualize lessons in schools,
making them more relevant and adaptable to the
community's needs and conditions. Using local resources

DOI: 10.17509/ jsl.v9i1.88204

as a learning tool helps develop teaching methods suited to
the social environment and available materials. (Devitasari,
2022).

Based on the six indicators of basic science process
skills, experimental activities play a crucial role in learning.
In this study, the researchers integrated the processing of
corn milk, a typical product from Grenden Village, into the
study. They conducted observations and direct trials in the
community. These trials evaluated how the developed
learning content could be implemented daily (Figure 4).

The next stage is designing the e-module, which
includes developing a basic framework, planning
evaluation instruments, and developing module
systematics. This framework serves as a general guide to
the module's content. According to Najuah et al. (2020),
the ideal module structure includes sections such as a
conclusion, foreword, table of contents, competency
description, user instructions, learning materials, summary,
activities, evaluation, answer key, and bibliography. The e-
module design uses harmonious color selection and a
visually appealing layout, complemented by strategically
arranged images to enhance student understanding. This
approach is based on Dual Coding Theory, which explains
that information is more easily understood when presented
simultaneously through verbal and visual channels. Student
responses indicate that using color helps them comprehend
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Figure 6 Student activities to improve science process skills

information and distinguish key concepts (Mir, Fatima, & Referring to Table 5, the content validity results indicate
Fatima, 2023) that the average percentage of assessments across the three

The e-module developed based on the local potential of validators was 93.00%, placing it in the very valid category.
Grenden Village contains three types of learning activities. A very valid category indicates that the e-module's material,
The integration of these local potentials into the content is design, and structure meet expert criteria and are suitable
shown in Figure 5. Meanwhile, students' implementation of for implementation without significant revisions. The
experimental activities to improve their basic science highest percentage was obtained for the content and
process skills is shown in Figure 6. presentation aspects, 94.00%. This high wvalidity value

indicates that the instrument used meets the validity
3.2 Validation of E-modules Based on Local Potential of critetia; conversely, a low validity value indicates that the

Grenden Village instrument is less feasible. (Jumaniar et al., 2024). The

Three validators, consisting of competent science preparation of the e-module based on the local potential of
teachers, evaluated the product's validity. The validity Grenden Village was catried out in line with indicators of
testing process included content and construct validation, basi.c science process slfills,. thereby ) s.up.pf)rting t.he
conducted by the teachers to assess the feasibility and ach1e\'76rnent oflearmng objectives and minimizing the risk
suitability of the developed e-module. The results of the of misconceptions. Furthermore, th_e mgtenal n th? e-
validators' assessment of the e-module are presented in module is carefully structured to avoid misunderstandings
Table 5 below: and multiple interpretations by students. (Suryani et al.,

2022).
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Table 5 Result of e-modul validity

No. Assessment Aspect Percentage Validity Percentage (%) Category
Validator 1 Validator 2 Validator 3
I Content 1.00 0.92 0.92 94.00 Very Valid
11 Material 0.875 0.92 0.92 90.30 Very Valid
II1 Presentation 0.92 1.00 0.92 94.00 Very Valid
v Language 0.92 1.00 0.83 92.00 Very Valid
\Y Graphics 0.85 0.95 0.95 92.00 Very Valid
Average 0.91 0.96 0.91 93.00 Very Valid
Table 6 The results of the e-module practicality test
Activity Assessment Practicality score at the meeting Percentage Category
1 2 3 4 5 6
Students open the e-module 75.00 8333 8333 8333 8333 91.67 83.33 Very Practically
Students work on assignments 73.68  69.47 77.67 78.07 7333 80.00 7537 Very Practically
Students conduct the experiment - - 8333 - 75.00  83.33  80.56 Very Practically
Students discuss 5833  66.67 7500 8333  66.67 7500  70.83 Very Practically
Average 69.01 7316 79.83 81.58 7458 8250  77.52 Very Practically

According to research by Sari et al. (2022)Integrating
text and images has been shown to increase student interest
in learning and facilitate comprehension of learning
materials. Based on this, the e-module based on the local
potential of Grenden Village is declared valid and suitable
for use in learning activities. Each subtopic in the e-module
includes illustrations that serve as supporting visual media
to explain key concepts, helping students understand the
material more effectively. (Janah, Syarif, & Nuhdi, 2023). A
high score on the graphic aspect indicates that the e-
module design can attract students' attention and increase
learning motivation. The attractive visual design of the e-
module also provides a more interactive and enjoyable
learning experience than using printed textbooks. (Hati &
Setiaji, 2024). Furthermore, the use of language in the e-
module must refer to refined spelling rules, avoid the use
of ambiguous terms, and choose vocabulary that is simple
and easy for students to understand (Ahmad, 2022).

During the validation process, the validators provided
several suggestions and comments to improve the e-
module's quality. Based on these inputs, several revisions
were made. In the material component, additional
explanations were included to provide more detailed
descriptions of the tools and materials used in the learning
activities. In the graphic section, some illustrations were
replaced with more representative images that better reflect
Puget's local potential. Meanwhile, in the language aspect,
corrections were made to the use of capital letters in
scientific units, such as capitalizing the unit Joule (J). These
improvements were carried out to enhance the e-module’s
clarity, accuracy, and contextual relevance in representing
local potential within science learning.
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3.3 Evaluation of the Practicality of E-modules
Integrating the Local Potential of Grenden Village

The e-module practicality test assesses how easy the
module is to use for teachers and students during the
learning process. During classroom implementation,
teachers and students were asked to use the e-module
directly in learning activities on temperature and heat,
which included a practicum on making corn milk as a
contextual experiment. The results of the e-module
practicality test are shown in Table 6.

The indicators of the ease and effectiveness of the e-
module for students during learning can be determined
through a practical test. In the next stage of this study, an
e-module effectiveness test was conducted to assess
achievement of learning objectives, specifically the
improvement of students' science process skills related to
temperature and heat.

The science process skills instrument was used as a data
collection tool to measure effectiveness, which was
analyzed through evaluation and calculation using the N-
gain formula. In addition, the student response
questionnaire was explained using a specific formula to
obtain scores and desctibe students' responses to the e-
module. The science process skills test instrument, not the
students themselves, was used as the primary tool to collect
data on the effectiveness of the developed e-module. The
research results showed that students could complete the
assignments and draw conclusions from the experiments
presented in the e-module. This ease of understanding the
material and solving problems was achieved because the e-
module included explanations and practice questions for
each learning topic. Research by Yuliawati et al. (2020) also
found that students felt enthusiastic and enjoyed working
through the practice questions in the e-module. The
improvement in students’ science process skills was
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analyzed quantitatively using the N-gain formula, which
compared pretest and posttest scores to determine the level
of learning progress.
3.4 Results of the Effectiveness Test of the E-Module
Based on the Local Potential of Grenden Village

The learning objectives can be assessed by testing the
effectiveness of electronic modules. This assessment also
focuses on improving students' process skills in
temperature and heat. The tool used in this assessment is a
science process skills test to collect effectiveness data. The
data on the effectiveness of the e-module were collected
using a science process skills test administered through
pretest and posttest procedures. Because the data were
non-normally distributed, the Wilcoxon signed-rank test
was used. Students' skill improvements were also analyzed
and calculated using the N-gain formula. Student response
questionnaires were also explained using a specific formula
to obtain scores reflecting their responses.

Normality and Significance Test

The pretest and post-test data were first analyzed using
the Kolmogorov-Smirnov test to assess normality. The
results of the normality test are shown in Table 7. Table 7
shows that the pretest and post-test data are not normally
distributed. Therefore, the pre-test and post-test data were
further analyzed using the Wilcoxon test.

The researchers used the Wilcoxon test in SPSS 25. A
description of the pre-test and post-test values using the
Wilcoxon test is shown in Table 8.

From Table 8, it can be seen that the negative ranks
between the baseline values for the pre-test and post-test
are zero. This value indicates that no students experienced
a decline in their pre-test to post-test scores. Meanwhile,
the positive ranks indicate that 19 students improved their
abilities from pre-test to post-test. Ties indicate no
similarity between pre-test and post-test scores, indicating
that students' scores were not similar. The Wilcoxon test
hypothesis is shown in Table 9. Based on the output,
Asymp Sig (2-tailed) is 0.000. Because 0.000 < 0.05, it can
be inferred that there is a difference in students' ability test
scores between the pre-test and post-test.

The effectiveness test is based on a science process
skills test.

The use of e-modules based on local potential in
Grenden Village has had a positive impact, as evidenced by
improvements in students' post-test scores. This indicates
that the e-modules effectively support the improvement of
science process skills. The average results of the students'
science process skills test are shown in Figure 7
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Average Science Process Skills Test Score
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Figure 7 Pre-test and post-test tesult

Figure 7 shows that the average pretest score was 38.
After implementing the e-module tailored to Grenden
Village's local potential, the average scote increased to 81.
The learning effectiveness was then calculated using the N-
gain method, with the results presented in Table 10.

Table 10 Result of the N-gain analysis

Average N-gain <g> Category
Pre-test Pos-test
38 80 0,68 Medium

In addition, the effectiveness data were analyzed for
each indicator. The analysis results for each indicator of
science process skills are shown in Table 11.

Table 11 Percentage gain by student performance category

Category Sampel Percentage
Low (<0,3) 0 0%
Moderate 0,3- 11 57,89%
<0,7)

High ((= 0,7) 8 42,11%
Total 19 100%

Table 11 shows that the observation indicator achieved
the lowest N-gain value, at 0.46, which is categorized as
moderate. Conversely, the drawing conclusions indicator
representing students’ inferential skills achieved the highest
N-gain value (0.88) and is classified as high. Based on this
classification, the developed product can be categorized as
good. The improvement in the inferential skills indicator in
this learning was due to students' active involvement in
experimental activities at each learning phase. Science
process skills can be improved through practical activities
that encourage students to observe, identify variables, test
hypotheses, and draw independent conclusions. When
students actively observe and analyze data, they can more
easily relate their findings to scientific principles. (Yunita &
Nurita, 2021). Consistent with Senisum
(2021)Experimental-based  learning can  strengthen
students’ ability to draw accurate conclusions because it
provides concrete experience that connects theory with
practice. suggests

J.Sci.Learn.2026.9(1).41-53



Journal of Science Learning

Article

Table 12 Results of analysis of science process skills indicators

Indicator Question number Activity N Mean N-gain N-gain category

Observe 1 Pretest 19 3 0,46 Medium
Postest 4

Calculate 2 Pretest 1 0,63 Medium
Postest 4

Classify 3 Pretest 2 0,70 High
Postest 4

Predict 4 Pretest 2 0,70 High
Postest 4

Communicate 5 Pretest 1 0,62 Medium
Postest 4

Conclude 6 Pretest 2 0,88 High

The purpose of the experimental activities in this study
was to teach students how to categorize objects by
temperature and to understand heat transfer, including the
process of making corn milk. To master these skills,
students must be able to sort objects based on similarities,
differences, and relationships between them. (Fitriana,
Zulhelmi, Fakhruddin, & Islami, 2021). Throughout the
experiment, students must hone their prediction skills and
strive to improve them. According to Matsna et al.
(2023)Students can improve their prediction skills by
participating in laboratory practical activities and receiving
stimulation from specially designed assignments or
experiments. Furthermore, when students work on basic
experimental assighments, the e-module they receive also
allows them to determine the amount of heat and calculate
temperature.

The purpose of this study's experimental activities was
to teach students how to categorize objects by temperature
and to understand how heat is transferred, including how
corn milk is made. Students must be able to arrange items
according to their similarities, distinctions, and connections
to master this skill. (Fitriana et al., 2021). Throughout the
experiment, students hone their prediction skills, which will
improve over time. Students can enhance their prediction
skills by participating in laboratory practicum activities and
receiving stimulation from specially created assighments or
experiments. Additionally, when students engage in basic
experimental tasks, the e-module allows them to determine
the amount of heat and calculate temperature.

The results of this study align with the opinion of
Firdaus & Subekti (2021), who stated that learning is crucial
in guiding students to conduct in-depth research using
direct experience to improve their mathematics skills. As
shown in Table 12, the observation indicator showed the
lowest N-gain value of 0.46, which falls within the
moderate category. This low increase in N-gain is due to
students having previously participated in visual-based
activities and having fairly good observation skills.
Students' ease of observation during experiments, which
only requires using the senses, also helps improve their
science process skills. (Adikalan, Supeno, & Wicaksono,
2022). Overall, the N-gain calculation shows a significant
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increase in students' science process skills after using the e-
module developed based on the local potential of Grenden
Village. Qualitative data from classroom observation
further revealed that most students were enthusiastic
during the experiment but tended to focus on procedural
steps rather than on detailed qualitative data recording.
Some students reported relying more on visual impressions
than on systematic note-taking, which affected the depth
of their observational records.

Effectiveness test based on the student response
guestionnaire.

Effectiveness was also examined in student responses
to the developed e-module based on the local potential of
Grenden Village. The student response questionnaire
included three indicators: an interest indicator with 5
questions, a material indicator with 5 questions, and a
language indicator with 5 questions. The results of the
student response questionnaire analysis are presented in
Table 13. The results of this questionnaire are directly
related to the effectiveness of the e-module in improving
science process skills because students’ perceptions reflect
the level of engagement, clarity, and understanding they
experienced during learning.

Table 13 Student response questionnaire results

No Assessment Result Percentage (%) Category
I Interest 90.53 Very Good
II  Material 78.95 Very Good
III  Language 67.37 Good
Average 78.95 Very Good

High scores on the interest indicator indicate that
students were motivated to engage actively with the e-
module content, which supports the development of
science process skills through inquiry and experimentation.
Positive responses to the material indicator show that the
content was explicit, relevant, and easy to follow, allowing
students to better understand the concepts of temperature
and heat transfer. Likewise, favorable ratings on the
language indicator suggest the instructions and
explanations in the e-module were easy to comprehend,
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enabling students to carry out scientific procedures
independently and accurately.

The results showed the highest scores on the interest
indicator, with students rating the e-module as engaging
due to its attractive design and well-designed illustrations.
This ultimately led to students' high cutiosity and
enthusiasm during the learning process. According to
Widiana & Rosy (2021). An attractive module design
fosters students' interest in learning, increases their intrinsic
motivation, and significantly improves learning outcomes.
This suggests that visual and structural elements of
educational materials are crucial in facilitating effective
student engagement and academic success.

The highest score was obtained for the interest
indicator, where students rated the e-module as engaging
due to its attractive design, visual consistency, and well-
integrated illustrations. This visual appeal successfully
stimulated students’ curiosity and enthusiasm throughout
the learning process. The material indicator also received
high ratings, suggesting that students found the content
clear, relevant, and easy to understand. The integration of
local potential, such as the corn milk-making activity,
helped students connect scientific concepts to real-life
contexts, thereby enhancing their understanding of heat
transfer and temperature changes. The language indicator
showed positive results, reflecting that the e-modules' use
of simple, clear, and grammatically correct language made
it easier for students to follow experimental instructions
and record their observations accurately.

4. CONCLUSION

The e-module based on the local potential of Grenden
Village, developed to improve science process skills in
junior high school students, achieved an average content
validity of 93.00%, placing it in the very valid category, and
demonstrates that integrating local context into digital
learning materials can make science learning more
meaningful and relevant to students' daily experiences. The
practicality test of the e-module showed an average of
77.52%, indicating that the module is practical to
implement. In addition, the N-gain calculation yielded 0.68,
which falls within the moderate category. The N-gain
calculation results show that students’ science process skills
improved significantly after learning with the developed e-
module. Based on the student response questionnaire, this
module achieved an average of 78.95%, which falls within
the good category. The module promotes engagement and
motivation, supporting active participation in scientific
investigations. Thus, this e-module is suitable for school
science instruction and can serve as a basis for further
research.
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