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Introduction

Science learning in the current digital era influences the learning process in the
classroom, such as how to utilize digital literacy in learning and teachers must understand
how to manage this dynamic change (Yustika and Iswati 2020). Digital literacy is a literacy
concept that focuses on the use of technology in the digital era (Tohara et al. 2021). Digital
literacy is very necessary for all aspects of life, including in the field of education (Voronin,
Saienko, and Tolchieva 2020). The fact that digital literacy is multimedia access makes
literacy skills via digital channels an important need, especially in the world of education.

Digital literacy via the internet makes literacy develop from just accessing
information to finding, understanding, utilizing, evaluating, and developing various digital
information to have a positive impact, especially in the educational aspect (Ramadhan,
Sukma, and Indriyani 2019). Digital literacy contains three dimensions, namely Technical,
Cognitive, and Social (Arslantas and Gul 2022). These digital literacy dimensions can be
utilized by teachers when conducting learning using digital literacy with students and these
digital literacy dimensions must not only be mastered by teachers but must also be mastered
by students.

The 21st-century education system is required to improve the quality of students so
they can compete globally. The independent curriculum demands learning that includes 21st-
century skills, including the 4Cs (Critical thinking, Collaborative, Communicative, and
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Creative) (Hikmaturrosyidah and Rachmadiarti 2022). If students can think creatively, then
students will produce varied ideas and from these varied ideas, students can choose the most
appropriate solution to solving a problem (Syahrin et al. 2019). So, in science learning,
creative thinking is needed so that students not only get information related to the material
but also increase their creativity.

Facts on the ground show that teachers have not utilized digital literacy in science
learning even though in the school environment students already have adequate facilities,
namely smartphones. The conditions for science learning in schools such as these problems
should be addressed immediately, especially by teachers. Utilizing digital literacy in the
context of science learning can not only increase literacy but can also increase students'
creative thinking. Students' digital literacy and creative thinking can be optimized, one of
which is by developing learning media that can stimulate creative thinking. E-modules are
learning media that can be a solution related to efforts to increase digital literacy and creative
thinking. It is different compared to existing modules which are usually presented to students
in a hard form hardcopy, the e-module that researchers will develop is designed in an
electronic format so that it can be used on various devices such as cellphones (Wulandari,
Yogica, and Darussyamsu 2021).

Research related to the development of E-Modules in science learning is research
from Syahiddah et al (2021) found that the development of a Science E-Module on the Sound
theme was categorized as very suitable for implementation with a validity percentage of
98.6% and was categorized as very valid and also received very appropriate responses from
students. Research from Afwina et al (2021) concluded that the development of the Science
Module on the Optical Equipment theme was very valid with a validity level of 92.5% and
showed that the Module was by the module effectiveness criteria. Saprudin et a/ (2022) stated
that the Interactive E-Module with the theme Vibrations and Waves for Science Learning is
effective for optimizing students' mastery of concepts and with a variety of media menus it
can produce E-Modules that are more interesting and effective for students. The difference in
research carried out by the author compared to previous authors is that the author developed
an Application-based Interactive Science E-Module PocketBook Vibrations and Waves
theme to improve digital literacy and creative thinking of junior high school students.

Interactive e-modules are displayed using the application PocketBook. PocketBook is
Android/IOS software that can display e-modules practically. PocketBook is also the right
solution because e-modules contain material, images, and videos that can be displayed easily
(Wiyono, 2023). The urgency of this research is the unavailability of application-based
interactive E-Modules PocketBook which can increase digital literacy and improve creative
thinking. This research aims to develop an application-based interactive Science E-Module
PocketBook to improve the digital literacy and creative thinking of junior high school
students.

Research Method

This research method used research and development with a 4D model (Define,
Design, Develop, and Disseminate) (Thiagarajan et al. 1974). This research was carried out at
SMPN 10 Jember and SMPN 12 Jember. Validation of the E-Module was carried out at the
Jember University Master of Science Education campus while the validity test, practicality
test, and effectiveness test of the application-based interactive Science E-Module PocketBook
was carried out at SMPN 10 Jember and SMPN 12 Jember. The subjects in this development
were class VIII even semester students.
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The Define is the initial stage for determining the needs faced in science learning. Analysis of
teacher needs and analysis of student needs will be carried out at stage Define. The second
stage 1s Design for determining an effective and efficient way to develop an E-Module.
Things that need to be done at the stage Design namely Test Selection, Media Selection,
Format Selection, and Initial Design. The third stage is Development carried out in three
stages, namely Validation, limited scale trials, and class scale trials. Validation will be carried
out by asking for considerations from expert validators and user validators. The expert
validators consisted of two validators, namely two master lecturers in science education,
FKIP, Jember University. The practitioner validators consisted of two science teachers in
class VIII of junior high school. The technique used in Validation data analysis is adapting
the percentage calculation technique and description technique formulated by Akbar (2016):
Vo j—ﬁ % 100%
Information,

Y. : Expert validation (percentage value);

e Total empirical score;

Tk : Maximum total score.
The eligibility criteria for the validation results are shown in the table below,

Table 1. Validation Criteria
Percentage (%) Category

85,01-100,00 Very valid (feasible to implement without improvements)

70,01-85,00 Valid (worth implementing with minor improvements)

50,01-70,00 1nva11d (recommended not to be implemented because it needs major

improvements)

20,00-50,00 Invalid (cannot be applied)
The limited scale student response aims to find out that the interactive E-module is valid and
suitable for use before being tested on a class scale. Limited scale student responses using 10
class VIII students at SMPN 10 Jember. Class scale student responses used 30 class VIII
students at SMPN 10 Jember. The technique used in data analysis of student responses to
Digital Literacy is adapting the percentage calculation technique and description technique
formulated by Sugiono (2019):

TSP

=== » 1009
VI-ILI =T:h REI
Information,

Yx = Audience validation (percentage value);
T = Total empirical score;
T = Maximum total score.
The criteria obtained through student responses are presented in the form of a table below,
Table 2. Criteria for student response analysis

Percentage (%) Category
81-100 Very valid (feasible to implement without improvements)
61-80 Valid(worth implementing with minor improvements)
41-60 Invalid (recommended not to be implemented because it needs major
improvements)
21-40 Invalid (not worth implementing)
20 Very invalid (not worth implementing)

Level Disseminate This is done by distributing Application-based Interactive Science E-
Modules PocketBook to analyze student responses in learning in two classes at SMPN 12
Jember.
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Results and Discussion

The research results are described in several aspects contained in the validation
results, limited scale student responses, class scale student responses, and distribution to
obtain a valid E-Module. At stage Define, a needs assessment was carried out on teachers and
students. The results of the teacher needs assessment showed that 100% of teachers (n=10)
stated that the only resources applied in learning were textbooks and 100% of teachers (n=10)
stated that they had never used application-based E-Modules. PocketBook on vibrations and
waves. So it is necessary to develop an interactive, application-based Science E-Module
PocketBook vibration and wave theme. Results needed assessment students showed that as
many as 100% of students (n=120) stated that the only resources applied in learning were
textbooks and 100% of students (n=120) stated that they had never used application-based E-
Modules PocketBook on vibrations and waves. So it is necessary to develop an application-
based interactive Science E-Module PocketBook vibration and wave theme. At the level of
Design application-based E-Module design was carried out with PocketBook vibration and
wave theme. The results of the E-Module design are as follows.

Table 3. Application-based E-Module Design PocketBook vibration and wave theme
E-Module Design Components

Introduction Head Closing
a. Cover E-Module a. Learning materials a. Bibliography
b. Cover Page ° Vibration Material (explanation of vibration, b. Profile
c. Foreword amplitude, period, frequency, and example questions) c. Barcode  E-
d. Listof contents e Wave Material (explanation of waves, types of Module
e. E-Module Usage waves, and example questions)
Guidelines ° Sound Material (explanation of sounds, types of
f. E-Module sounds, example questions)
Position Map ° Exploring Digital Literacy
g. Concept maps ° Let's do an experiment
° Science Facts
° Evaluation
b. Digital Literacy
° Viewing, searching, and filtering (data,
information, and digital content)
° Evaluation (data, information, and digital
content)
° Collaboration using digital technology
° Ethics in networking
° Security when exploring, communicating, and
creating digital content
° Identify the advantages and disadvantages of
digital content
° Describe digital content development ideas
c. Creative Thinking
° Let's experiment 1 (Fluency of thinking)
° Let's experiment 2 (Flexibility of thinking)
° Let's experiment 3 (Elaboration)
° Let's experiment 4 (Originality)

The E-Module design has been adjusted to the learning outcomes and learning objective flow
in the independent curriculum. The E-Module display can be seen in the following image,
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Figure 3. Sample Question & Evaluation
At the level of Develop Validation analysis of the application-based Science E-Module was
carried out PocketBook by Experts and analysis of responses by students. Validation was
carried out by 2 expert lecturers, namely Master of Science Education lecturers, and 2
practitioners, namely junior high school science teachers. Expert validation data by expert
validators is shown in the table below.
Table 4. Data from the validation results of the application-based interactive Science
E-Module PocketBook

No. Validator Mark  Category
Member 1 77 % Valid
Member 2 81 % Valid
Practitioner 1 93 % Very Valid
Practitioner 2 93%  Very Valid
Average 86%  Very Valid

Sl e I i
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Based on Table 4, it can be seen that the average value of the E-Module validation results is
86% so the E-Module is categorized as very valid. Next, a limited scale student response was
carried out with 10 respondents in class 8F of SMPN 10 Jember. Limited-scale student
response data is shown in the table below,

Table 5. Data on limited-scale student responses

Trials The number of students  Average Score  Category

Limited Scale Trial 10 85,1% Very Valid
Based on table 5, it can be seen that students' responses to the interactive science E-Module
are application-based PocketBook the theme of vibrations and waves can be categorized as
very valid, as evidenced by the average score obtained, namely 85.1%. This shows that the
interactive science E-module is an application-based PocketBook with the theme of
vibrations and waves is very suitable to be used and further class scale trials will be carried
out. Furthermore, student responses on a class scale with 30 respondents were carried out at
8G SMPN 10 Jember. Class scale student response data is shown in the table below,
Table 6. Data on class scale student responses

Trials The number of students  Average Score  Category

Class Scale Trial 30 86,6% Very Valid

Based on table 6, it can be seen that students' responses to the interactive science E-Module
are application-based PocketBook the theme of vibrations and waves can be categorized as
very valid, as evidenced by the average score obtained, namely 86.6%. This shows that the
interactive Science E-Module is an application-based PocketBook the theme of vibrations
and waves is very suitable to be used and can be continued at the dissemination stage.

At the level of Disseminate An analysis of responses was carried out by students in two
classes at SMPN 12 Jember. Student response data is shown in the table below,

Table 7. Data on student responses disseminate

Class The number of students  Average Score  Category

8A 30 81,9% Very Valid

8D 30 85,3% Very Valid
Based on Table 7, it can be seen that students' responses to the interactive science E-Module
are application-based PocketBook the theme of vibrations and waves can be categorized as
very valid as evidenced by the average scores obtained respectively, namely 81.9% and
85.3%. This shows that the interactive Science E-Module is application-based PocketBook
vibration and wave themes are very suitable to use.

Application-based interactive science e-module PocketBook vibration and wave
theme is not like modules in general. The e-module developed is designed to increase
students' digital literacy and creative thinking. So apart from students receiving material
about vibrations and waves, students' digital literacy and creative thinking skills can be
improved with application-based interactive Science E-Modules PocketBook. According to
Ramadhan (2019), Digital literacy via the internet makes literacy develop from just accessing
information to finding, understanding, utilizing, evaluating, and developing various digital
information so that it has a positive impact, especially in the educational aspect. Then,
according to Syahrin (2019), if students apply creative thinking, students can come up with
varied ideas, and from these varied ideas students can come up with the best solutions for
analyzing problems. Students can use this E-Module independently anywhere or with the
help of a teacher when at school. Research related to the development of E-Modules in
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science learning, namely research from Syahiddah (2021), resulted in the conclusion that the
development of E-Modules in Science was categorized as suitable for implementation,
proven by a validity percentage of 98.6% and was categorized as very valid and received very
good responses from students.

Based on the results of the development carried out, researchers found that the
interactive Science E-Module was an application-based PocketBook with the theme of
vibrations and waves that can be used with or without teacher assistance. Application-based
interactive science e-module PocketBook the theme of vibrations and waves adds to student
learning resources which are not only limited to textbooks but also utilize existing technology
while still paying attention to indicators of digital literacy and creative thinking. The
statement by Yustika's (2020), that science learning in the current digital era influences the
learning process in the classroom, such as how to utilize digital literacy in learning and
teachers must understand how to manage this dynamic change. Likewise, according to
Choirunnisa's (2023) statement creative thinking skills can be correlated with problem-
solving skills, where a person's creative thinking can overcome the problems faced based on
the ideas generated. So with the interactive Science E-Module, the theme of vibrations and
waves is application-based PocketBook students and teachers each benefit.

Conclusion

Based on the results of development research, it can be concluded that the interactive Science
E-Module is an application-based PocketBook the vibration and wave theme is very suitable
for use and is valid according to the criteria. This is shown by the results of the validity
percentage which is 86% by expert validators. The percentage of response results from the
limited scale and class scale tests at SMPN 10 Jember were respectively 85.1% and 86.6%,
each score can be categorized as very valid. Application-based interactive science e-module
PocketBook It not only contains material but there are also assignments to improve students'
digital literacy and creative thinking. Application-based interactive science e-module
PocketBook the theme of vibrations and waves has also been distributed to two classes at
SMPN 12 Jember with student response scores of 81.9% and 85.3% respectively. An
interactive science e-module with application-based vibration and wave themes PocketBook
Students and teachers both benefit from learning.

Recommendation

Based on the results of development research, some recommendations can be followed up as
follows: (1) For teachers, they should continue using application-based interactive Science E-
Modules PocketBook the theme of vibrations and waves during learning, so that students get
additional learning resources that can be used at school and outside of school. (2) For other
researchers, it is hoped that this research article can become a reference for developing media
or teaching materials for junior high school students.
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