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Purpose of the study: This article examines the practicality of sociocultural-
based interactive digital modules in improving students’ science literacy and
problem-solving skills by integrating a transformative learning approach.

Methodology: This descriptive research analyzes students’ and teachers’
responses to the developed interactive digital module. The study was conducted
in junior high schools in Merauke Regency and Boven Digoel Regency, South
Papua Province, totaling six schools. Data were collected through responses
from 6 science teachers and 60 students involved in learning science with the
module.

Main Findings: The results showed that this module is efficient for use in
science learning, according to the responses from teachers and students.
Feedback from teachers and students indicated that this module is efficient to
use in science learning, as seen from the average total percentage given by
teachers of 95% in the efficient category and provided by students of 95.53% in
the efficient category. Through this article, the developed interactive digital
module is feasible to use in science learning to improve science literacy and
problem solving skills of junior high school students.

Novelty/Originality of this study: The module is designed with an approach
that combines Papuan local wisdom values and transformative learning
principles. This approach is rarely implemented simultaneously in the context of
science learning to improve students' understanding of science. In addition, the
interactive digital module not only focuses on understanding science materials
but also connects them with local wisdom to increase the relevance of learning
to students’ daily lives.
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1. INTRODUCTION

Education is the process of maturing students so that they can develop their talents, potential and skills
in living life [1]. 21st century science education not only emphasizes mastery of scientific concepts, but also
students' ability to apply knowledge in real situations through problem-solving skills. Effective science learning
should prepare students to think critically and creatively in the face of global challenges, in accordance with the
objectives of the Program for International Student Assessment (PISA), which assesses science literacy and
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problem-solving skills among students worldwide [2]. The effectiveness of learning will show the quality of the
learning process that takes place [3]. Quality learning can improve students' problem solving and science literacy
skills.

Problem solving skills are a form of higher-order thinking skills that must be provided to students. This
skill is very important to train students because today students face life in an increasingly complex world [4].
The ability to read, analyze, and logic will help students solve problems effectively [5]. Problem solving skills
can be developed through learning that involves active student participation [6], [7]. In an effort to improve
students’ problem solving skills, teaching materials are needed that can support the learning process such as
modules, worksheet, package books, electronic books and others.

Indonesian students' literacy is currently still low, as seen from the 2018 PISA score which shows the
average literacy of Indonesian students is only 371, far below the global average of 500 [8]. Therefore, it needs
serious attention from all components of education to improve the literacy skills of students in Indonesia,
including in science literacy. Science literacy is the ability to use science knowledge to identify questions,
explain scientific phenomena that occur using contextual facts [9]. Science literacy is the ability to use scientific
data and evidence to evaluate the quality of scientific information and argumentation [10]. Science literacy skills
are very important to encourage science to provide better benefits in science learning [11]. In science learning,
students are expected to have skills and be able to apply them to everyday life [12].

One approach that can improve science literacy is through the application of sociocultural-based
interactive digital modules. Innovative digital technology learning must be responsive to local needs and
educational structures [13]. The integration of technology in education has changed the traditional learning
environment and opened up new opportunities to improve student engagement and learning outcomes. Today’s
world demands more efficient learning and involves active student participation with the utilization of
technology [14]. The shift towards technology-based education requires the integration of interactive learning
media to improve the effectiveness and efficiency of education in the digital era [15]. The use of digital
technology can help students understand learning materials that cannot be done by conventional media [16]. The
use of digital technology in learning has been proven to improve access and quality of learning [17]. One
important innovation is the use of interactive digital modules designed to support the development of science
literacy and problem solving skills. The use of digital modules is essential in improving students' critical
thinking skills [18] [19]. This transition to digital learning methods serves to prepare students for the challenges
of the modern world, where technology plays an important role in shaping their learning experience.

In the context of transformational learning, digital modules can be an effective tool to promote deeper
understanding by encouraging students to critically reflect on their learning experiences and apply their
knowledge to real-world problems. The application of digital science modules will help students understand
concepts more thoroughly through engaging and relevant exercises [21]-[22]. One of the main challenges is how
to effectively utilize interactive learning media to improve students' understanding in science lessons [23].
Therefore, this research focuses on the implementation of socio-cultural-based interactive digital modules in
science education, which is in line with the PISA framework that emphasizes problem solving and the
application of scientific knowledge in complex contexts [2].

Sociocultural theory, developed by Vygotsky [24], emphasizes the importance of social and cultural
context in learning. The integration of local cultural values in this module also has the potential to increase
students' sense of pride and appreciation of their cultural heritage [25]. In this context, interactive digital
modules that integrate social and cultural elements can enhance students' understanding of science concepts in a
more relevant and applicable way. In addition, transformative learning, which focuses on deep changes in the
way students think, can strengthen their problem-solving skills and science literacy.

Recent research shows the importance of interactive digital learning environments in science education.
Digital tools, when used effectively, can engage students in critical thinking, promote collaboration and improve
problem-solving skills [26]. Research shows that the integration of technology in learning can create a more
interactive, engaging and effective learning experience for students, improving their literacy and understanding
of the subject matter [27], [28]. A socio-cultural approach to learning, which emphasizes the role of context and
social interaction in knowledge construction [24]. This approach also enhances student engagement and
facilitates deeper understanding in science education. In particular, modules that integrate cultural relevance in
the learning process can increase students’ motivation and their recall of scientific concepts.

In addition, transformational learning theory states that the most meaningful learning occurs when it
causes significant changes in learners’ perspectives and ways of thinking [29]. Transformative learning means a
learning model developed from a transformative point of view [30]. By applying transformational learning
principles to digital modules, students are encouraged to reflect on their prior knowledge, question existing
assumptions, and engage in problem-solving tasks that require the application of scientific principles in a new
context [31]. This study aims to explore how a sociocultural-based interactive digital module, which integrates
transformative learning principles, to improve students' science literacy and problem-solving skills, as well as to
obtain feedback from teachers and students on the effectiveness of this module.
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2. RESEARCH METHOD

This research is a descriptive study to analyze student and teacher responses to the interactive digital
module that has been developed. The responses of students and teachers will show the practicality of the
interactive digital module that has been developed. The research was conducted in junior high schools in
Merauke Regency and Boven Digoel Regency, South Papua Province, totaling 6 schools. Data were collected
through responses from 6 science teachers and 60 students involved in learning science with the module. The
module is designed to present science materials in a social and cultural context relevant to students’ daily lives,
with the aim of improving their understanding of scientific concepts as well as their ability to solve problems.

Data were collected through questionnaires given to students and teachers involved in the application of
sociocultural-based interactive digital modules in science classes. The questionnaire was prepared with answers
using a Likert scale, namely strongly agree (SS), agree (S), disagree (TS), and strongly disagree. (STS). The data
were analyzed using descriptive statistics to describe the perceptions of students and teachers regarding the
module. In the data analysis process, each question item will calculate the average of each student and teacher
answer, then calculate the percentage of answers from each student and teacher, and calculate the total
percentage of student and teacher answers. Students' and teachers' responses to the module were analyzed to
evaluate its effectiveness in achieving the predetermined learning objectives and to determine the practicality of
the digital module. The categorization of practicality results from the modification [32], can be seen in the
following table 1.

Table 1. Categorization of Practicality

Percentage Kriteria
80% < X < 100% Very Practical
60% < X < 80% Practical
40% < X < 60% Moderately Practical
20% < X < 40% Less Practical
0% < X <20% Not Practical

3. RESULTS AND DICUSSION

This research has been conducted in junior high schools in Merauke Regency and Boven Digoel
Regency, South Papua Province, totaling 6 schools. The research involved teachers and students from the six
schools with 6 science teachers and 60 students who became respondents, where these respondents were
involved in learning science using the module. The results of the study are described as follows.

3.1. Teachers’ responses to the interactive digital modules

Table 2. Teachers’ responses

. Score
No. Indicator A B c D E F Average
1 AI_|gnment of content with Papua Local 4 3 4 4 4 4 383
Wisdom
2 Content alignment with junior high 4 4 4 4 3 4 383
school level
3 IDM allg_nnjent with student 4 4 4 4 4 4 4
characteristics
4 Content alignment with teaching needs 4 4 4 3 4 4 3.83
Clear, attractive, and understandable
5 images in IDM 4 3 4 4 4 4 3.83
6 Readable text 4 4 4 4 4 4 4
7 Ease of use of IDM 4 4 4 4 4 4 4
8 Local W|sd9m—based IDM makes the 4 4 4 4 4 4 4
content easier to understand
9 Clarity of language used in IDM 3 2 4 3 3 3 3
10 Science literacy questions are easy to 4 3 3 4 3 4 35
understand
1 Video learning via barcode enhances 4 4 4 4 4

concept understanding
12 IDM attracts students' interest in reading 4 4 4 4 4
13 IDM includes questions that test concept
comprehension
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No. Indicator A B C D E F  Average

3 3 4 3 3 3 3.17

IDM includes questions that test
problem-solving skills
IDM can be used for independent

14

. 4 4 4 4 4 4 4

learning
Total Score 58 54 59 57 56 58 57
Maximum Score 60 60 60 60 60 60 60
Percentage 96.67 90 98.3 95 93.33 096.7 95

Based on the survey data, teachers provided positive responses to the Interactive Digital Module (IDM)
based on local wisdom for improving science literacy and problem-solving skills. The average score ranges
between 3.17 and 4, with an overall average percentage of 95%, which falls into the Highly Practical category.
Several standout indicators, such as content alignment with teaching needs and student characteristics, received
an average score of 3.83. This demonstrates that the IDM has been adapted to diverse teaching conditions,
including the characteristics of the students. A study by Solihati [33] affirms that learning materials
incorporating local wisdom can increase students’ motivation and connection to their learning environment.

Teachers also rated text readability highly (score of 4) and found the images in the IDM to be clear and
understandable (score of 3.83). This aligns with the findings of Indah dan Fadillah [34], which emphasize that
visual and textual quality in digital modules significantly impact students' understanding of science concepts and
literacy. The indicators for ease of use and the inclusion of concept-testing questions achieved an average score
of 4, indicating that teachers find the IDM practical and functional for teaching. According to Kholidah dan
Savitri [35], engaging students in problem-solving tasks through digital modules fosters higher problem-solving
skills.

However, the indicator “IDM attracts students’ interest in reading ” scored slightly lower (3.17). While
generally practical, this suggests that further innovation in module design is needed to make it more engaging.
Research by Munawir et al [36] highlights the importance of interactivity in digital modules to enhance student
engagement and motivation in technology-based learning. The indicator on language clarity received an average
score of 3.5, while video learning achieved the highest rating (4), demonstrating the effectiveness of multimedia
elements in supporting content delivery. According to Hartati dan Siregar [37], integrating video learning
enhances conceptual understanding in science education.

These findings indicate that the interactive module based on local wisdom is highly effective in
supporting science education, consistent with the principles of transformative learning, which emphasize local
context. Images, text, and videos play a crucial role in facilitating understanding, while special attention is
needed to improve interactivity to further stimulate students' interest in learning.

3.2. Students’ responses to the interactive digital modules

Table 3. Student’s responses

. Score
No Indikator A B C D E F  Average
1 Allgnmept of content with Papua 37 35 37 35 34 34 353
Local Wisdom
5 Content alignment with junior high 39 38 4 38 36 35 377
school level
3 IDM allg_nment with student 39 4 39 4 4 4 397
characteristics
4 S:er:jtsnt alignment with teaching 4 4 4 39 39 39 395
5 _Clear, a_ttractlve, and understandable 37 37 4 3.7 39 39 382
images in IDM
6 Readable text 3.9 3.9 3.9 3.9 4 3.9 3.92
7 Ease of use of IDM 4 3.9 4 3.9 3.9 4 3.95
8 Local W|sd(_)m-based IDM makes the 33 35 36 3.7 36 37 357
content easier to understand
9 Clarity of language used in IDM 3.9 3.9 4 4 4 4 3.97
10 Science literacy questions are easy 3.2 37 38 36 37 37 362
to understand
11 Video learning via barcode enhances 35 36 38 3.4 36 3 348

concept understanding
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. Score
No Indikator A B C D E F Average
12 IDM attracts students' interest in 4 4 38 4 39 38 392
reading
13 IDM includes questlpns that test 39 38 3.9 38 4 39 388
concept comprehension
14 IDM |nclude§ questions that test 4 4 4 4 39 4 398
problem-solving skills
15 IDM_can be used for independent 4 4 4 4 4 4 4
learning
Total Score 58 56.9 57.3 584 572 574 57.3
Maximum Score 60 60 60 60 60 60 60
Percentage 96.67 94.83 955 97.33 95.33 95.7 95.5

Based on the results of the student response questionnaire, it can be concluded that the local wisdom-
based interactive digital module received very positive evaluations from students. The average score for each
indicator ranged from 3.53 to 4, with an overall average percentage of 95.5%, placing it in the Highly Practical
category.

The first indicator, “The material in the IDM is easy to understand” obtained an average of 3.53, while
“The lessons linked to local wisdom make it easy for me to understand” reached 3.76. This shows the
effectiveness of local wisdom integration in facilitating students' understanding of the material. Research by
Putri et al, confirmed that the application of local wisdom-based learning in learning tools can improve students’
knowledge in learning learning materials, improve and develop students’ caring attitudes in preserving the
environment, and can develop students’ skills through problem-solving-based learning [38]. Responses to the
indicator “The images in the IDM are interesting and clear” had an average score of 3.95, while the indicator
“The color display of the IDM is interesting so I am interested in learning” reached 3.96. This shows that
attractive visual elements play a significant role in maintaining student engagement. Widiastari and Puspita’s
research stated that attractive visualizations in digital modules increase student learning motivation and help
better concept understanding [39].

The indicators “IDM is easy to use for learning” and “IDM can be used offline without incurring costs”
achieved average scores of 3.91 and 3.95, respectively. This highlights the advantages of IDM in terms of
practicality and accessibility. According to Tandikombong et al [40], ease of access, particularly offline use,
greatly benefits students in areas with limited internet access. The indicator “IDM motivates me to discuss with
peers and ask questions to the teacher” scored 3.61, slightly lower compared to other indicators. This suggests
that while IDM motivates students, its collaborative aspect can still be improved. Usmeldi et al. [41] emphasized
that interactive modules need to be designed to encourage active discussion and group-based learning.

The indicator “The content in IDM helps me understand the application of science concepts in daily
life” received a score of 3.91. This underscores that students perceive the relevance of science material to their
daily lives. Irsan [42] support this finding, stating that applying science in real-life contexts improves science
literacy and problem-solving skills. The results of this study demonstrate that local wisdom-based IDM is highly
practical for science learning and effective in enhancing conceptual understanding, motivation, and student
engagement. However, the interactivity of the module needs to be improved to encourage more discussion and
collaboration among students.

Based on the results of the teacher and student response questionnaires regarding the local wisdom-
based Interactive Digital Module (IDM), the following findings are observed: 1) Practicality of IDM, Local
wisdom-based IDM was rated as highly practical by both teachers and students, with average percentages
reaching 95% (teachers) and 95.53% (students). This indicates that the module meets the criteria of practicality
in supporting science learning; 2) Relevance of Content with Local Wisdom, Teachers and students agree that
the integration of local wisdom in IDM helps them better understand science content. This proves that a context-
based approach is effective in connecting science concepts to everyday life, thereby improving students' science
literacy; 3) Visual Design and Readability of the Module, Visual elements, such as images and color schemes,
were rated as attractive and helpful for understanding concepts. A well-designed visual component in IDM plays
a crucial role in maintaining students' motivation and engagement during learning; 4) Ease of Use and
Accessibility, The IDM was rated as easy to use by both teachers and students. The ability of the module to be
used offline is an added advantage, especially in regions with limited technological access; 5) Improvement in
Conceptual Understanding and Application, The IDM helps students understand the application of science
concepts in daily life, supporting the transformative learning approach. Students find the content in IDM relevant
and applicable to solving real-life problems; 6) Collaboration and Discussion Aspects, While IDM was rated as
practical, aspects related to motivation for discussion and collaboration still need improvement. This indicates
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that the module design can be further developed to encourage interactive, discussion-based learning among
students.

The results of this study provide evidence that local wisdom-based IDM is not only practical but also
effective in improving students' science literacy and problem-solving skills. However, enhancing the module's
interactivity through collaborative features is necessary to further promote student engagement in group learning.

4.  CONCLUSION

This study shows that sociocultural-based interactive digital modules that integrate transformative
learning principles can improve students' science literacy and problem-solving skills. Feedback from teachers
and students showed that this module is very practical to use in science learning, seen from the average total
percentage given by teachers of 95% in the very practical category and that given by students of 95.53% in the
very practical category. In addition, this module also facilitates better science literacy and problem-solving skills
and creates changes in the way students understand and apply science knowledge.

From the results of this study, it is recommended that this sociocultural-based interactive digital module
be applied more widely at various levels of education to improve students' science literacy and problem-solving
skills. Further research can be conducted to explore the effect of this module on other aspects of science
education, such as collaboration and communication skills.
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