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The matter of the structure of the earth and its dynamics require sufficient visualization to imagine how the structure, layers of the earth,
and things that can happen, such as earthquakes. Teachers have not used supportive media when delivering material on the structure of t
earth and its dynamics, so students tend to have difficulty understanding the material. This study aims to produce a natural science e-module
based android with a science, environment, technology, and society (SETS) approach that is suitable for learning material on the structure
of the earth and its dynamics. This research method uses a research and development (R & D) 4D model with four stages, namely defining
designing, developing, and distributing. The subjects of this study were 9 students of class VIII Islamic junior high school in Yogyakarta in
the 2020/2021 academic year. The instruments used in this study were interview sheets and questionnaire sheets. Interview sheets are us
to obtain information about data on media needs/learning resources needed by schools. While the validation sheet is used to determine th
feasibility of the developed e-module. From the results of the validation analysis of material experts and media experts, the average score
was 3.79 and 3.685, respectively. Meanwhile, from the results of the limited product trial, an average score of 3.84 was obtained. From the
data analysis, it was concluded that the development of a natural science e-module-based android with the SETS approach on the material ¢
the earth’s structure and dynamics was suitable for use in learning. This E-Module can be used anywhere and trains students’ independenc
in learning.
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1. Introduction students’ interest and learning outcomes [5]. Media devel-
opment must also continue to be developed to provide more
The development of technology today is so fast. This is als@ptimal benefits in the learning process [6]. The learning pro-
accompanied by the development of media used in the leartess is still not independent, so the results obtained are not
ing process. In line with this, learning activities need to in-optimal [7]. The learning process in traditional classrooms
volve technology in packaging materials so that the impleoften limits students’ independence and creativity [8]. This
mentation of learning becomes richer and learning outcomegan be caused by students who are used to relying on teach-
are more optimal [1]. In this case, learning media is one Ofers to get information [9]. In addition, students are often ex-
the important things that can be continuously developed tgected to learn certain content in a fixed time and sometimes
create an independent learning process [2]. When there igis not aligned with their learning style. This can result in
minimal use of media, it can lead to reduced engagement anstudents feeling overwhelmed so that their learning outcomes
interactivity, which may result in lower motivation levels and are not optimal [10]. To overcome this problem, educators
reduced focus on the learning material [3]. Moreover, if thecan combine several approaches to student-centered learning
learning content is not presented engagingly, it may not holénd active learning. This is to provide opportunities for stu-
the attention of the students, and they may find it difficultdents to engage in problem-solving independently and col-
to comprehend and retain the information [4]. On the othenaboratively. In addition, educators can incorporate digital
hand, the use of multimedia tools can enhance the learningiedia to support independent learning such as online plat-
experience by providing content representation, which caforms and adaptive learning systems [11]. By giving students
improve engagement and retention. more autonomy, educators can help improve student learning
Learning media has several benefits including as a solusutcomes.
tion to the limitations of time, place, and senses in increasing
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Efforts to optimize learning in the 4.0 revolution era re- anytime and anywhere [28]. Thus, e-modules are electronic
quire innovative, interactive, and efficient teaching materialdeaching materials that contain animation and video to train
so that they can improve students’ independent learning [12ktudents learning independence because of their mobile na-
Teaching materials are all learning tools used by teachers tmire.
deliver learning materials [13]. One of the teaching materials E-module has self-instructional criteria, making students
that can be used is a module. Modules are teaching materialsarn independently. Stand-alone, e-module does not depend
that are systematically packaged and arranged to be studieth other media. Adaptive e-modules have adjustments to
independently [14]. Modules that are presented using eleadhe development of science and technology. Whereas user-
tronic aids are termed electronic modules or e-modules [15]riendly, e-modules can be used in a friendly manner [29].
Furthermore, the principle of an e-module is a form of learn-E-modules can be used in natural sciences, especially mate-
ing material that is created systematically in an electronic fortial on the structure of the earth and its dynamics. In terms of
mat [16]. In the era of technological advances, e-modules cathe structure of the earth and its dynamics, sufficient visual-
be loaded in an Android application that is easily accessiblézation is needed so that students can imagine the concept of
on smartphones [17]. the structure of the earth [30]. Meanwhile, Android is an op-

The use of learning media with e-modules has the aderating system that runs on smartphones that are open source
vantage of increasing student motivation, flexible use timeso that it can be used as a learning medium [31]. In addi-
and training students’ critical thinking skills. E-modules aretion, the use of Android-based e-modules makes it easier for
learning resources that focus on certain topics and are packtudents to use them anywhere and anytime [32]. Through
aged in web form so that they can be studied anywhere andndroid, many programmers want to create learning applica-
anytime [18]. In addition, the e-module also contains videotions. One of them is media that can be used in the learning
audio, animation, and navigation [19]. The e-module is aprocess, namely android-based learning media [33].
source of independent learning to improve student compe-
tence and understanding. In addition, science learning wilb 2. SETS approach to Earth’s structure and dynamics
invite students to see natural phenomena and conclude ac-
cording to students’ abilities. The structure of the earth and_ots of learning approaches that can be applied in science
its dynamics, the earthquake disaster is one of the natural sdearning. The learning approach used must be adapted to ba-
ence materials studied by Madrasah Tsanawiyah students, sic competencies and competency achievement indicators so
Islamic-based junior high school. that students can understand and apply them to learning in

To make it easier for students to understand the materialife [34]. One approach to learning science is SETS (sci-
a SETS (science, environment, technology, and society) afence, environment, technology, society). SETS-based learn-
proach is needed [20]. The SETS approach was chosen ing has five stages, including initiation, concept develop-
this study because it presents issues in society as early leamment, concept application, concept strengthening, and assess-
ing problems [21]. SETS-based science learning is effecment. Learning using SETS has advantages including im-
tive in increasing disaster preparedness skills [22]. SETS igroving student communication, training students in scien-
also seen as being able to improve students’ critical thinkingific work, and helping students understand science [35]. Fur-
skills [23]. The SETS approach engages students in learrthermore, SETS-based learning has advantages in improving
ing related to everyday life. Based on the problems abovestudents’ science process skills [36]. SETS teaching focuses
it is necessary to develop an android-based science moduds how students can carry out investigations to gain interre-
with the SETS approach on the material of the structure anthted knowledge about science, environment, technology, and
dynamics of the earth. society [37].

The characteristics of the SETS approach include stu-
dents emphasizing the subject matter. Students are brought
into situations to understand the benefits of scientific con-
2.1. Natural sciences module-based android cepts that integrate technology for the benefit of society. Stu-

dents are asked to think about various possible consequences
Technological developments are currently developingn the process of transferring knowledge into form of tech-
rapidly, so teachers must be able to develop adaptive teachology. Students are asked to explain the relationship be-
ing materials such as e-modules [24]. E-modules are teacliween the concepts learned and other elements in SETS [38].
ing materials that are packaged systematically in electroni©ne of the science materials studied by class VII junior high
format containing animation, audio, and images [25]. E-school students is structure of the earth and its abstract dy-
modules are made using communicative and interactive lamamics [39]. In this material, students need sufficient visu-
guage [26]. E-modules have several advantages such as beialigation to imagine how structures, layers of the earth, and
interactive in increasing students’ understanding of conceptearthquakes [40].
and learning can be carried out according to student learning Knowledge and preparedness in dealing with earthquakes
styles [27]. E-Modules can be used as a means of indeare needed to minimize the impact caused by earthquakes
pendent learning for students because they can be accesdéd]. SETS is related to the structure of the earth’s layers

2. Literature review
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which requires visualization in delivering material so that stu-ple size is relatively small, consisting of only nine students
dents can easily understand the concept [42]. The right agrom one school, which may limit the generalizability of the
proach to studying disaster material is the SETS approach. lfindings to other settings. However, the use of a purposeful
the context of education, it brings the value that learning mussampling technique can be appropriate in such cases, where
go through a scientific approach (S-first) implemented in thehe researcher aims to study a specific group of individuals
form of technology (T) to meet the needs of society (secondvith a unique set of characteristics or experiences [46].

S). In addition, it is necessary to think about the various im- By selecting participants who fit these criteria, the re-
plications for the environment (E) [43]. From this learning searcher can gain in-depth insights into the phenomena under
it is hoped that students will get ideas that produce technolinvestigation. Moreover, the use of two expert validators to
ogy from the transformation of knowledge, considering envi-assess the feasibility of the e-module can add to the study’s
ronmental sustainability and paying attention to communityrigor, as it provides an external perspective on the quality of
needs. the educational material [47]. However, it is worth noting
that the validity of the study’s findings may depend on the ex-
pertise and perspectives of the validators, and the assessment
may be subjective to some extent. Overall, it is important
to consider the context, sample size, and sampling technique
when interpreting the results of a study, as these factors can

The approach used in this study is a qualitative approacHfluence the generalist and validity of the findings.
where at the beginning the researcher conducted a needs anal-
ysis by reviewing several articles and interviews to obtain3.3. Instruments and procedures

data related to the needs of learning in schools and conduct- o ) )
ing a validation process by distributing validation question-The instruments used in this study were interview sheets, val-

naires. Based on the analysis of the study of several articlddation questionnaires, and limited trial questionnaires. The
made on learning as well as interviews conducted with scjinterview sheet consists of 7 aspects that are used to obtain in-

ence subject teachers, it was found that there was a need fffi'mation related to the identity of students, the use of learn-
learning media in the form of a natural science e-moduleiNd resources, the application of SETS in learning, and the
based android with the SETS approach. The type of researdifed for ngtural science e-_module—based.andrmd in learning.
conducted is research and development (R & D) with a 4The material expert validation sheet consists of 12 statement

D model consisting of define, design, develop, and dissemi:[ems that are used to get an assessment related to the mate-
inate stages [44]. However, the implementation of this re_rial contained in the natural science e-module-based android

search was carried out only up to the development stagdVith the SETS approach that has been developed. The media
At the define stage, analysis activities are carried out in€xpert validation sheet consists of 15 statement items to get

cluding analysis of curriculum, students, concepts, and me2" assessment related to the media that has been developed.
dia with interviews of science teachers at MTs Al Ikhlas The limited trial questionnaire consists of 12 statement items

Berbah or Islamic-based junior high school. The desigr‘from 4 aspects that are used to see the students’ responses

stage is carried out starting from design to e-module comto the natural science e-module-based android with the SETS

ponents based on things obtained from the previous analyPProach that has been developed. Collecting data in this
sis stage, namely making flowcharts, storyboards, and instrtudY Using questionnaires and documentation. an influence
ments in the form of expert validation questionnaires and stuth€ generalizability and validity of the findings.

dent response questionnaires. Furthermore, at the develop-

ment stage, validation, revision, and limited trials are carrie3-4. Data analysis technique

out.

3. Method

3.1. General background

In the validation test questionnaire and the limited trial, the
students’ responses were assessed using a Likert scale (5).

3.2. Participants The values obtained from each aspect for expert validation

The population in this study is MTs Al-Ikhlas Berbah, Yo-
gyakarta, Indonesia, or Islamic-based junior high school. Therag g |. Assessment criteria for natural science e-module based
subjects of the study were students of class VII MTs Al- android with the SETS model.

Ikhlas Berbah which consisted of 9 people. The sampling

technique used in this study is purpose sampling where the Score Range Criteria
sample has an average lifespan of 13 years [45]. The reason 32<X<4.0 Very Feasible
for selecting the sample and sampling technique is to find 2.4 <X <32 Feasible

out the learning process in private Islamic-based private ju- 1.6 <X <2.4 Moderate
nior high schools. The validator in this study consisted of 2 .
lecturers who validated the feasibility of the e-module based 08<X<16 Less Feasml?
on the material and media aspects. In other words, the sam- <08 Very Less Feasible

Rev. Mex. Fis. E21010213



4 T. YULIATUN, H. PUTRANT, AND K. USKENAT

Carriculum Analysis

i T TABLE Il. The component of natural science e-module-based an-

Stk Analysls T Stage 1 droid with SETS approach.
i Definition
Coneept Analysis . Introduction Section Content Section Ending Section
b e Cover Concept Maps Evaluation
! Core and Basic
Ty DS Stage 2 Foreword Competencies References
‘ ) IS _'E_:_;ign Instructions for Use Materials Glossary
Preliminary Design. f———— SETS Approach Learning Objectives
: | Video Introduction
\"'”:l""' : s _____Stajge 3 Menu Development
Revision Dev:i;'pmonl Application
] Stabilization
=T 5 Summary
[ Stage 4
Disseminate - Disseminorion years where at this age the level of curiosity and memory of
students is high so that students can find out something and
FIGURE 1. The research stages. remember it, and (3) analysis of media that will be developed

. - . . . with adapted to the SETS approach. After obtaining an initial
instruments and limited trials are presented with the ideal av P bp g

. . picture, the next step is to design learning media.
erage equation. After analyzing the data based on Eq. (1), ttPe ) P , 9 ) 9 )
modules can be categorized as presented in Table . Design stage, at this stage the design of a natural science

Table | is a natural science e-module-based android ag-Module-based android with the SETS approach is carried
sessment criteria with the SETS approach that has been g8t with the Sigil application, Microsoft Word. The com-
veloped. The natural science e-module has been said to |NeNts of the natural science e-module with the SETS ap-
very feasible if, from the validation analysis, it obtains a Proach developed are presented in Table II.
guantitative score range &f2 < X <4.0. The stages of Table Il shows the design of components or parts of the
this research can be summarized in a schema that can be pggience e-module that will be developed consisting of 3 major
sented as shown in Fig. 1. parts, namely the initial section consisting of five (5) subsec-

tions, the content section consisting of nine (9) subsections,
4. Results and the final which consists of three (3) sub-sections. The
) development stage is the third stage in this development re-

The results of this development research are in the form o$€arch. At this stage, the researcher developed an e-module
a natural science e-module-based android with a SETS apased on the design of a natural science e-module-based an-
proach as a supporter in carrying out learning about the struclroid component with a SETS approach. Each component
ture of the earth and its dynamics, specifically earthquake<f the SETS approach which includes scientific, technolog-
This natural science e-module-based android with the SET%2l, societal, and environmental aspects is presented in the
approach was developed with a 4-D development model. Thé-module. The developed e-module can be downloaded and
results of the application of the development model are as follStalled first on the smartphone via the following google
lows. The define stage, at this stage, consists of several stagdédve link https://bit.ly/e-modulsets. The results of the de-
including (1) an analysis of the 2013 revised curriculum and’€lopment of the natural sciences e-module can be seen in
the concept of the earth structure and dynamics material witf!9- 2-

the basic competence (KD) being 3.10 Explaining the layers Figure 2 seems to be a display that presents a sub-theme
of the earth, volcanoes, earthquakes, and risk reduction acelated to the material of the structure of the earth and its
tions before, during, and post-disaster according to the threalynamics. The sub-theme is divided into three main topics,
of disaster in the area; 4.10 Communicating efforts to reducgvhich are the layers of the earth, earthquakes and their mea-
the risk and impact of natural disasters as well as self-rescuguring instruments, and earthquake preparedness. The dis-
actions in the event of a disaster by the type of disaster thregtlay also includes a list of menu options for the science e-
in the area. The e-module developed in this study is focusethodule, which includes concept maps, KI/KD (core compe-
on learning indicators 3.10.4 Explaining the characteristicdencies/basic competencies), SETS, video, bibliography, and
of earthquakes and disaster risk reduction and 4.10.1 Practigiossary. These options can provide students with a range of
ing self-rescue actions in the event of a natural disaster. (2pols and resources to support their learning, including visual
analysis of students at Al Ikhlas Berbah aged between 12-14ids, core competencies and basic competencies, multimedia,
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TABLE IV. Media expert validation results.

E-MGB t Aspect Value Interpretation
Elakironik Modul Gampa Bumi - |
— Design 3.625 Very Feasible
E - Visual Quality 3.8 Very Feasible
= 2 : Contents 3.75 Very Feasible
Organization, Language,

- Readability 3.625 Very Feasible
= .. oemhin Software 3.625 Very Feasible

E i & [ | CibgarT N
Average 3.685 Very Feasible

TABLE V. Limited product trial results.

- - - = - - Aspect Value Interpretation
FIGURE 2. E-module display. Perception of Ease of L.Jse 3.88 Very Feas?ble
Recommended Benefits 3.88 Very Feasible
and references. Overall, this sub-theme display with its vari- Product Attractiveness 3.75 Very Feasible
ous menu options can help to organize and structure the mate-  actyal Product Usage 3.88 Very Feasible
rial, making it more accessible and manageable for students: ,
Average 3.84 Very Feasible

It can also provide students with a comprehensive overview

?r]:;:ﬁergf‘r:ier:éal and the various resources available to suppo%l science e-module-based android with the SETS approach

that has been made. This limited trial was conducted on 9

.Furthermore, the e-mod_ult_es thaf[ have been _developed alfudents of class VIIl MTs Al Ikhlas Berbah. Meanwhile, the
validated by experts, and limited trials are carried out. The

o . o0 tesults of student responses to the developed e-module can be
results of the validation and testing are as follows: validation hown in Table V.

by material experts and media expert validation accompanie?i From the test results of the developed e-module product
by Seve ral suggesu_ons for furth_er revision. Mate_nal exper'ﬁt obtained an average score of 3.84 with a very feasible in-
validation and media expert validation were carried out by, . : :

- . ) ; ) . terpretation for use in learning.
giving a questionnaire to eight (8) validators. Meanwhile, the
results of this e-module validation based on the assessment ) )
of material experts can be shown in Table IlI. 5. Discussion

The scores obtained from the four aspects of the mate- o o
rial expert validation assessment obtained an average scofé the initial stage or definition, the researcher conducts an
of 3.79 with the interpretation of the e-module that has beefitial analysis consisting of the initial analysis, student anal-
developed very suitable for use in learning. Meanwhile, the/SiS, @nd concept analysis. At this stage, several problems
results of media expert validation of the developed e-module¥/€"® found related to the use of teaching materials used
can be shown in Table IV. were still in the form of a science book for the 2013 revised
The scores obtained from the five aspects of the medigm? curriculum, the teaching methods used were lectures,

expert’s validation assessment obtained an average score %L[lesnon-a_n_d-answer experiments and aSS|gnments, a_nd Stu-
3.68 with the interpretation of the e-module that has been ded€nt conditions.  These results are also consistent with re-
veloped very suitable for use in learning. The next stage is 3¢2rch from several previous studies which found that many
limited trial which aims to see how students respond to natu[1atural science textbooks and teaching materials are outdated
or inadequate, which can lead to difficulties in understand-
ing complex concepts [48]. In addition, many science edu-

TABLE I1I. Material expert validation results. cators still rely on tr_aditional lecture-based teaching methods
that are not attractive to students [49] Lecture-based teach-
Aspect Value Interpretation ing may not be effective for all students, as some students do
Learning 3.8 Very Feasible better through hands-on activities or discussions.
Contents 3.8 Very Feasible Many students consider science subjects to be boring and

difficult [50]. In many developing countries, there is a short-
age of resources, such as textbooks, laboratory equipment,
and technology, which can limit the quality of education stu-
and Exercises 3.8 Very Feasible dents receive [51]. Teachers may lack the training and knowl-
Average 3.79 Very Feasible edge to teach science subjects effectively [52]. This is the

Presentation 3.75 Very Feasible
Coverage of Materials
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basic reference for researchers to develop teaching materials This shows the e-modules developed by established e-
in the form of android-based science modules with the SET$nodule development standards. After the revision is com-
approach so that students understand more about the envirgpleted, a limited trial is continued to see students’ responses
ment and technology and can use it flexibly. At this designto e-modul. Student responses to e-modules are seen from
stage, the first is to design the storyboard, appearance, aite ease of use, benefits, attractiveness, and the use of ac-
content of the android-based IPA e-module using the SET®ual products. Of the four aspects of the assessment obtained
approach and product flowcharts. The design of the contentn average score of students’ response of 3.84 with a very
of this e-module has several sections, namely cover, introdudeasible interpretation of use in science learning. Student.
tion, menu, basic competencies, objectives, concept mapegsponse obtained a score of 87% with good criteria [59].
SETS approach, materials, evaluation, and glossary. This &ased on the research obtained, the development of Android-
module component was developed with the Sigil applicatiorbased Natural Sciences e-modules with the SETS approach
where this application can be accessed offline using a smarte the structure and dynamics material of the earth is catego-
phone. rized as very suitable for use in science learning. However,

.Students tend to respond positively to e-modules that are in-

.At the developm_ent stage, the develope-d-IPA_e-module I?eresting, interactive, and contain various multimedia [60].
validated by the validator to find out the deficiencies of the e, /4. 1es can also help increase students’ motivation and

rbnoduo:e. Th|s rese?jrclh W"?‘tiiﬁndgg?g to deveI%ptarlr?ndro![ terest in the subject matter, especially when content is pre-
ased science moduie wi N approach to tn€ Male e in a way that is relevant to their daily lives and ex-

rial on the structure and dynamics of the earth. This can bﬁeriences [61]. The success of e-modules depends on how
seen from the validation results of material experts and me- '

) . . .. —effectively the modules are integrated into the environmen-
dia experts in Tables 3 and 4 which are used to see feaS|b|I|t%/a| context. Therefore, feedback from students and ongoing
and as a guide in revising the e-module. E-module validatio :

. ied out b terial and medi t validat M 'bvaluation of the effectiveness of the module can ensure that
IS carried out by material and media expert valldators. May,e o module continues to meet students’ needs and expecta-
terial expert validation consists of 4 aspects of assessme

namel_y Iearnlng aspects, content completeness, presentation, Android-based science e-module with the SETS ap-

f h lidat ¢ al is 3.79 with 5Poach helps students to study independently anywhere and
rom the validation of material experts is 3.79 with a very helps students understand the material on the structure of

proper interpretation. This ShOWS. that in e-modules by thl?he earth and dynamics. Previous research had different
curriculum, there are "?‘"eady m_ed|a components that hglp 9 proaches and materials, so the scope of this study was
learn, there are practice questions, and the presentation ore specific, namely the development of android-based e-

the material is brief and systematic [53]. The coherent dellv-modules with a SETS approach to the material on the struc-

ery of material and the set.ting of the science .e-m.o.dule helrt’ure and dynamics of the earth [62]. This e-module focuses
strengthen theory and clarify concepts and suitability of Maon helping students understand the material on the structure

terial [54]. of the earth and its dynamics. This e-module is equipped with
Meanwh”e, media expert validation consists of 5 assesgjictures and videos and is related to students’ dally lives. The
ment aspects, namely design, visual quality, content, orge-module developed uses the SETS approach which presents
nization, language, readability, and software. The averagBroblems in the community as initial problems in learning
score of the material expert validation is 3.84 with a very[63]. The issue used in this e-module is the issue of earth-
decent score interpretation. This e-module can be access@dakes that often occur in Indonesia, especially in the Yo-
offline after being installed on a smartphone and used anydyakarta area. After being used in learning, students under-
time and anywhere. In addition, another advantage of offlinétand more about how to be more alert to disasters that occur.
e-modules is that they are easy to distribute and install on
multiple devices [55]. Offline e-modules can also be moreg.  Conclusion
cost-effective because there are no ongoing costs associated
with internet connectivity or cloud-based storage [56]. In ad-Based on the findings of this study, it can be concluded that
dition, offline modules can provide a more secure and conthe android-based science e-model with the SETS model is
trolled learning environment, because content is stored losuitable for use in learning science on the structure of the
cally on the device and can be managed by the teacher @arth. The development of android-based e-modules with the
school [57]. However, there are also some limitations to of-SETS approach for learning the structure of the earth and its
fline e-modules. For example, content updates may be momynamics can make a significant contribution to science edu-
difficult to implement without internet access, and there arecation. By incorporating the SETS approach, e-modules can
limited opportunities for collaboration between students andnake the material more relevant and relatable to students’
teachers [58]. Overall, the choice between offline and onlinalaily lives, which can increase their motivation to learn and
e-modules will depend on local infrastructure, available re-make learning more interesting. In addition, interactive fea-
sources, and the specific learning needs and preferences tafes that can be included in e-modules, such as videos, sim-
students and teachers. ulations, and quizzes, can increase students’ understanding
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and retention of material. In addition, the use of Android-reference by future researchers in developing more effective
based e-modules can also provide flexibility for students tdearning products and technological developments. Through
study at their own pace, anytime and anywhere. This cathe development of this e-module, it is hoped that natural sci-
be especially beneficial for students who may have difficultyence or physics teachers in areas that are new to technology
attending in-person classes or need additional support to reititeracy can develop similar or better learning products.

force their learning. Therefore, the development of android-

based e-modules with the SETS approach for teaching th T

structure of the earth and its dynami?:g canbea valuablgtog' Limitations

for science educators to improve teaching and student learfjs research still has many limitations that can be improved
ing outcomes. by researchers or other practitioners who are concerned with
developing natural science or physics learning media. The
product developed in this study is still an e-module that can
be developed in further research into augmented reality or
The findings of this study can be used as a reference for ondrtual reality-based learning media. In addition, this study
of the android-based teaching materials to be applied in learralso has not tried to experiment or test the effectiveness of
ing physics on earthquake material. This finding is also oné¢his e-module on student learning outcomes. This can be used

7. Recommendations

of the results of the initial development that can be used as as a follow-up to improve this research in the future.
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