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ABSTRACT

Prospective elementary school teacher students need to understand one of the subjects, namely science, which is taught through the Elementary Science
Learning course. In learning, it was found that lecturers dominated lecture activities. Besides, students did not maximize their ability to use technology
to find the information. The purpose of the study was to determine the validity of science e-modules based on the 7E Learning Cycle model integrated
with technological knowledge. This research is development research using the Plomp development model. The instrument used is an expert validation
sheet assessed by 3 validators, namely material validators, language validators, and media validators. The validator's assessment obtained results,
namely material experts with 81%, language experts with 88%, and media experts obtained 84%. The overall average of the assessment is 84.3% in the
Very Valid category. The conclusion obtained is that the e-module based on the 7E learning cycle model integrated with technological knowledge is
valid and feasible to continue for the practicality test.
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INTRODUCTION

Science is one of the subjects that must be taught at the elementary school level. Thus, PGSD students
should master the concept of science subject matter by attending Pembelajaran IPA di SD courses.
Pembelajaran IPA di SD course aims to equip prospective elementary school teacher students with
elementary science material and be able to apply the learning material in the actual context. The objectives
in this course are in accordance with the nature of science as a product and process. Science as a product
should be able to produce facts, data, concepts, principles, and theories. Science as a process should be able
to direct the way of thinking to solve environmental problems. So it is appropriate that science learning be
carried out with learning activities that can arouse curiosity to explore and find various concepts.

Based on observations in Pembelajaran IPA di SD courses, problems have been found, such as the
implementation of lecture activities, which are dominated by presentations, and the unavailability of teaching
materials that are able to activate students during lectures. The results of the preliminary analysis that has
been carried out by involving lecturers and students who take Pembelajaran IPA di SD courses also show
that in lectures, lecturers play a more dominant role. In addition, most of the student assignments refer to
sources that are less clear, which can cause misunderstandings of concepts. Although the lecturer has tried to
summarize the material in a PowerPoint presentation, this has not provided an opportunity for students to be
active during lectures. Preliminary analysis with students also found that students expect a clearer explanation
of the material, especially for material concepts that are directly related to the scope of science in elementary
school (Mustika et al., 2023). Lecturers and students agreed that it was necessary to develop teaching
materials in the form of modules for Pembelajaran IPA di SD courses.

Teaching materials are learning resources that are systematically arranged with the aim of supporting
successful learning. The use of teaching materials makes the subject matter more conceptualized so that
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learning objectives can be achieved properly (Nurbaeti, 2019). Teaching materials can be grouped into visual
teaching materials, audio teaching materials, audio-visual teaching materials, interactive multimedia teaching
materials, and digital teaching materials (Marisa et al., 2020). E-modules are part of digital teaching materials
because they are created using certain applications and used by utilizing digital devices. Conceptually, e-
modules are similar to modules because they are attractively packaged with the aim that they can be easily
studied independently. In e-modules, learning activities are designed in a planned manner so that students
can achieve learning objectives individually. (Violadini & Mustika, 2020). The components contained in the
e-module consist of learning objectives, instructions for use, learning activities, material summaries,
assignments, references, and answer keys. These components must be listed clearly (Aulia & Andromeda,
2019; Putri et al., 2020; Sugihartini & Jayanta, 2017).

In order to adapt to current learning demands, the module will be designed in the form of an e-module
or electronic module display. The e-module is designed using the 7E learning cycle model and integrated
with technological knowledge. The 7E learning cycle model consists of seven stages, namely elicit, engage,
explore, explain, elaborate, evaluate, and extend. (Amini & Usmeldi, 2020; Balta & Sarac, 2016; Baybars &
Kucukozer, 2018). The seven stages in the 7E learning cycle model include: (1) elicit, the stage of exploring
initial knowledge, which can be done by asking questions; (2) engage, the stage of focusing, stimulating
thinking, and encouraging interest in learning. This stage is done by reading, discussion, or other activities;
(3) explore, the knowledge acquisition stage, which can be done by group discussion; (4) explain, the stage
of explaining concepts, presenting facts, providing clarification, and listening critically; (5) elaborate, the
stage of applying skills to related concepts; (6) evaluate, the stage of assessing the learning experience; and
(7) extend, the stage of expanding the concepts that have been learned in different contexts (Adilah &
Budiharti, 2015; Kustianingsih & Muchlis, 2021; Mustika et al., 2023). The selection of the 7E learning cycle
model is in accordance with solving the problems found, where the application of the 7E learning cycle model
can help students gain constructivist learning, deepen their understanding of the material, and be able to apply
the concepts they have learned (Mustafa & Suyanta, 2019).

E-modules will also be integrated with technological knowledge with the aim that students can utilize
and develop skills in using technology that prospective elementary school teachers should have. (Mustika,
Miaz, et al., 2022). Technological knowledge is part of the Technological Pedagogical Content Knowledge
(TPACK) conceptual framework proposed by Shulman and refined by Koehlers and Mishra (Mustika,
Jamaris, et al., 2022; Voogt & McKenney, 2017). Technological Knowledge is related to mastery of
technology, which is currently one of the competencies that teachers and prospective teachers must have.
Technological knowledge leads to knowledge about a variety of technologies, both simple and digital,
following the development of 21st-century learning. Technological knowledge indicators include the ability
to install additional devices on a computer, create documents, or save documents (Malichatin, 2019). The
most important component of technological knowledge is the ability to adapt and learn existing technology.
(Fuada et al., 2020). The designed e-module is adjusted to the results of the needs analysis and then proceeds
to the prototyping phase with the design research method.

The gap in this research stems from the widespread discussion of the 7E learning cycle model in
science education in schools, and its incorporation into teaching materials such as worksheets or assessment
sheets (Istuningsih et al., 2018; Komikesari et al., 2020; Utami & Manurung, 2024). However, there is no
research that discusses the development of the 7e learning cycle model in the form of e-modules. In addition,
there is also no research that specifically integrates technological knowledge into the development of e-
modules. This integration is important to optimize the use of technology in the learning process. Therefore,
this research is important to do in order to develop and evaluate the validity of science e-modules based on
the 7e learning cycle model integrated with technological knowledge and then assess their impact on learning
outcomes.
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METHOD
Research Method

The development research conducted refers to the Plomp development model, which consists of three
phases: preliminary research, prototyping phase and assessment phase. This research is a continuation of the
previous research stage, namely the preliminary research stage, to then proceed to the prototyping phase. The
design of the prototype uses the design research method, which has a function to design (to design) or develop
(to develop) with the aim of solving complex problems in the field of education (llahi et al., 2021). The
prototype design stage aims to design several prototypes, evaluate prototypes, and make iterative revisions.

Research Instrument

The research instrument used was an expert review validation questionnaire aimed at assessing the
prototype design that had been produced. The alternative answer choices on the instrument are "strongly
disagree (SD) = 1", "disagree (D) = 2", "agree (A) = 3", and "strongly agree (SA) = 4". Prototype evaluation
begins with a self-evaluation conducted by the researcher himself and continues with an expert review. Experts
involved in this study include material experts assessing the feasibility of content, linguists assessing language,
and media experts assessing presentation and graphics. The determination of expert review is determined based
on the field of expertise of each expert.

Data Analysis Technique
The data analysis technique of the expert validation questionnaire uses a percentage technique:

total value weight
average = - x 100%
total value maximum

The interpretation of the results of the validation questionnaire analysis can be seen in Table 1.

Table 1. Interpretation of the results of the validation questionnaire analysis

No Total Score Category
1 0-20 Invalid
2 21 -40 Not valid enough
3 41 -60 Enough Valid
4 6180 Valid
5 81 -100 Highly valid

RESULTS AND DISCUSSION

In this section, the results and discussion of the research activities that have been carried out in the
prototyping phase are presented. The science e-module based on the 7E learning cycle model integrates
technological knowledge that has been designed (prototype 1) is continued at the validation stage, which is
divided into two steps, namely self-evaluation and expert review. The validation test aims to determine the
validity of the product developed before it is used in learning. (Lestari & Parmiti, 2020). The results of the
validation and revision of the prototype are described as follows.
1. Self Evaluation Result

Self evaluation is intended to self-assess prototype 1 before it is assessed by experts. Self evaluation
is done in order to detect errors that occur when designing prototype 1 so that they can be revised again (Putra
et al., 2017). The results of the self evaluation analysis can be seen in Table 2.

Table 2. Prototype 1 Self Evaluation Results

No Aspect Evaluation Description
1 Material in accordance with learning outcomes Already
2 The substance of the material presented is good Already
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No Aspect Evaluation Description
3 Phenomena that are shared on Google classroom in the form of Already
reading in accordance with the objectives of the elicit stage
4 The learning videos observed for the problem identification process Already
are in line with the objectives of the engage stage.
5 Group discussion by utilizing a variety of online and offline learning  Already
resources according to the objectives of the explore stage.
6 Presentation of the results of the group discussion report according Already
to the objectives of the explain stage
7 Proving concepts with simple experiments according to the Already
objectives of the elaborate stage
8 Self-assessment of the material learned according to the objectives  Already
of the evaluate stage
9 Follow-up assignments that are collected on google classroom Already
according to the objectives of the extend stage
10 The language used is in accordance with the rules of good and correct No, there are still
Indonesian. mistakes in writing
words
11 E-modules have a clear identity No, the cover does not
include the name of
the course.
12 E-modules are presented systematically in accordance with the Already
material
13 E-modules are presented with complete information and instructions  Already
for use.
14 The images and illustrations used are in accordance with the concept  Already
15 The design of the e-module display is attractive and in accordance Already

with the concept.

The results of the self-evaluation were used as input for the revision of prototype 1 which can be seen
in Table 3.

Tabel 3. Self-Evaluation Revision
No Findings Before Revision After Revision
1 Writing errors

1. E-Modul terdiri dari 4 materi yang meupakan bagian dari materi mata kuliah
1. E-Modul terdiri dari 4 materi vang merupakan bagian darl materi mata kuliah Pembelzjaran P4 5D.
Penbeleran A 5D !';mg terdapat delam e-modul meliputi subu dan perubahannya, kalor dan
ng terdapat dalam e-modul meliputi subu dan perubahannya, kalor dan - .
perpindzhannya, gelombang bunyi dan penerapannya, serta gelombang cahaya dan
perpindaiannya, gelombang bunyi dan penerapannya, serta gelombang cahaya dan
— NG
3. Penyajia gikuti pada sintaks madel 7€ learning gycle. Sintaks model 7E 3 Fe]lyajengjh]l‘. pada sintaks model 7E fearming cyel.Sinaks model 7E
Tearning cyele terdirt dari tujuh yaitu elicit, engage, explore, expiain, eloborats, evaluate Tearing cpele terdiridari ujub yaitu elicit, engage, explore, expian, eloborate, evolunte
i danetend

2 The identity on the

cover is not clear —
E-MODUL

E-MODUL

Berbasis Model 7E Learning Cycle
Terintegrasi Technological Knowledge

l Ditujukan untuk Mata Kuliah Pembelajaran IPA di SD .

PEMBELAJARAN TPA SD

Dea Mustika, S.Pd., M.Pd.
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Based on Table 3, it can be seen that the revisions made include correcting word and sentence writing
errors in the e-module, as well as revising the e-module cover by including the name of the course. The
improved prototype 1 was then named prototype 2. Prototype 2 was followed by validation with competent
experts (expert review).

2. Expert Review Result
Expert validation involved three experts who assessed aspects of content, language, presentation, and
graphical feasibility. Validation involving experts is carried out with the aim of obtaining input and suggestions
for improving the e-module that has been designed(Ula & Fadila, 2018). The assessment from the validator is
also a reference to determine the validity of the e-module that has been developed (Violadini & Mustika, 2020).
During the validation stage, prototype 2 was revised according to the suggestions given by the validators. The
results of the e-module revision can be seen in Table 4.

Table 4. Revision according to Expert Review Suggestions
No Suggestion Revision

Before Revision After Revision

1 The illustration on the
cover was removed, and
the type of writing on the
cover was replaced with a
clearer one.

=]
E-MODUL S
Berbasis Model 7 Learning Cycle

Terintegrasi Technological Knowledge
Ditujukon uniuk Mot Kulioh Peribelejoran 1PA di SO

E-MODUL
PEMBELAJARAN TPA SD

Dea Mustika, S.Pd.. M.Pd.

2 The identity of the e-
module on the cover is
clarified.

3 On the cover the author's
name is placed at the
bottom

4 Instructions for use should
be clarified for easy
understanding

5 Add attractive headers
and footers on each page
of the e-module.

Dea Mustika, S.Pd., M.Pd.

PETUNJUK PENGGUNAAN

4. penpa i mengilun pats shapan madel 7E leorumg gie yam
engapement.expicration, expianation, slaborator, evsiugton dan Zeend.

6 After learning outcomes, — S—
add learning objectives R Y8 g 2 T |

KEGIATAN PERKULIAHAN 1

KEGIATAN PERKULLAHAN 1
SUHU DAN PERUBAHANNYA

A CAPAZAN PEMBELAJARAN

suhu serts mengembanghan haesep pembelzfaran fnovaf untk materd suby dan
perusahanaya dl sllah desar
B. POKOK BAHASAN

Pokiti bahasan yang dikal dalam maraeind it

€. ALAT DAN BAHAN PERCOBAAN

1. 2bueah balon

2. Vhbush betol plastik

3. thehbotolaca

+ 2Waddh

5. irpas dan i ding
D. PANDUAN PEMBELAJARAN

SUHU DAN PERUBAHANNYA

A, CAPAIAN PEMBELAJARAN
Mshasiswa dilaraghan mamp mengussat mater fsntang suba dan perubshanaga,

pervoahanya d sbkalh dasr,
B, TUJUAN PEMBELAIARAN

dapat mecshuktan kousep shu

4 Selah menjawik pertanvess lamun. mahasiswd capar mengembagian

C. POKOK BAHASAN
Pokek babasan yang 0 dalam mater sk meigut

3. Iplces! pacabahan benda akibas pengarah suh
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No Suggestion Revision
Before Revision After Revision

7 Readings and learning
videos for “elicit stage”
and  “engage  stage”
activities  should  be
separated.

erdapat pada link berikut:

u, Saudara bisa melanjutkan dengan menonton video melalul link berikut:

Jika sudah ik Saudara dapat melanjutkan

pada kegiatan berikutnya.

entiikasllsh permasalshan

sumter bacaan yang dapat

8 The  "extend  stage"
learning activities should
be designed in the form of
a project.

Sandara secara berkelompok diberikan peangasan lanjitan berupa pembuatan
media aiar untuk materi sulu dan perubahannye. Buatish media 2jar yang dkemas
‘semenarik mungkin. Dokumentasikan pembuatan mediz tersshut dan uplod hasilnya
pata akun atzu google drive. Link pembuatan media ajar dikumpulan pada google

classroom sesual dengan arahan dosen pengampl.

Based on Table 4, it can be observed that the e-module improvements, according to the validator's
suggestions, include (a) improving the cover, (b) clarifying the instructions for using the e-module, (c) adding
headers and footers, and (d) improving the learning activities at the elicit, engage, and extend stages. At the
end, the validator gave a score by filling out the validation questionnaire instrument. The results of the
validator's assessment of prototype 2 can be seen in Table 5.

Table 5. Material Expert Assessment Results

No Statement Evaluation
SD D A SA
1 2 3 4
1 Material is appropriate to learning outcomes N
2 The material presented is in accordance with student needs \
3 The activities in the e-module are in accordance with learning \
needs
4 The substance of the material presented is good and easy to \
understand
Activities refer to the 7E LC model stages of integrated technological knowledge
5 The phenomenon shared on Google Classroom is in the form of
reading in accordance with the objectives of the "elicit stage"
6 Observed learning videos for the problem identification process \
in accordance with the objectives of the "engage stage"
7 Group discussions using a variety of online and offline learning \
resources according to the objectives of the "explore stage"
8 Presentation of group discussion report results according to the \
objectives of the "explain stage"
9 Proof of concept with simple experiments according to the \

objectives of the "elaborate stage"
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No Statement Evaluation
SD D A SA
1 2 3 4
10  Self-assessment of the material studied according to the N
objectives of the "evaluate stage"
11 Follow-up questions given on Google Classroom according to \

the objectives of the "extend stage”
Average 81%

Table 5 is an assessment of material experts who obtained an average score of 81% in the very valid
category. Prototype 2 is considered to be in accordance with the learning outcomes and student needs and has
led to the stages of the 7E learning cycle model being integrated with technological knowledge. Learning
stages using the 7E learning cycle model can help create an interesting learning environment, increase curiosity
and interest in learning, and help students find learning connections to the context of everyday life (Amini &
Usmeldi, 2020; Mustika et al., 2023). In addition, the integration of technological knowledge understands and
masters technology because this ability is needed by prospective teacher students to prepare themselves for
future learning challenge (Mustika, Jamaris, et al., 2022).

Table 6. Linguist Expert Assessment Results

No Statement Evaluation
SD D A SA
1 2 3 4
1 The language used is in accordance with the rules of good and N
correct Indonesian.
2 The user instructions information on the e-module is clear. \
3 The language used is simple, straightforward and easy to \
understand.
4 The language used is communicative and interactive \
Average 88%

Table 6 is an assessment from linguists with an average score of 85%, a very valid category. Prototype
2 has used appropriate language with easy-to-understand delivery and contains clear information. E modules
are designed with simple language to ensure that the material presented can be understood by all students who
have different levels of understanding (Simamora et al., 2019). The use of appropriate language makes it easier
for students to learn independently, so they tend to be actively involved during the learning process.

Table 7. Media Expert Assessment Results

No Statement Evaluation
SD D A SA
1 2 3 4
A. Presentation
1 E-modules have a clear identity. Y
2 The content of the e-module has a clear purpose. \
3 E-modules are presented systematically according to the material. Y
4 The e-module is presented with complete information and \
instructions for use.
B. Graphics
5 The type of font used is appropriate and attractive. \
6 The images and illustrations used are in accordance with the \
concept.
7 The e-module display design is attractive and in accordance with \

the concept.
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8 The cover appearance of the e-module is attractive. N
Average 84%

Table 7 is an assessment from media experts with an average score of 84%, which is very valid.
Prototype 2 is considered appropriate from both the presentation and graphical aspects. The images presented
in the e-module help in visualizing concepts that are difficult to explain only with words. Students can
understand the information better through the images presented. Overall, the average score of the three
validators was 84.3 in the very valid category. Based on the results of the validator's assessment, the e-module.

The findings of this study support the findings of previous research (Kurniawan Dwi et al., 2018),
which explains that a valid e-module must be able to achieve learning objectives and have a description of the
material with clear learning stages to make it easier for students to understand. The results showed that the e-
model was in the good and very good categories. E-modules that have been tested for validity can then be
tested to determine the practicality of the e-modules developed. In addition, (Mardia & Sundara, 2020) also
explained that e-modules are teaching materials that can be used in lectures independently by students with the
guidance of lecturers. Valid e-modules have a language order that is easy to read and understand and pay
attention to the suitability of the appearance, starting from the cover, color selection, content layout, and
placement of visual images. The results showed that, from the expert assessment, the e-module was in the valid
category of language, content, and material. Thus, it can be stated that the science e-module based on the 7e
learning cycle model integrated with technological knowledge is in the valid category and is suitable for
continuing with the testing stage.

CONCLUSIONS AND RECOMMENDATION

The validity test of the science e-module based on the 7E learning cycle model integrated with
technological knowledge begins with the self-evaluation test. The results of the self-evaluation test found that
there were still shortcomings in the e-module. After the e-module was revised, it was continued with an expert
review consisting of three expert validators, including material experts, language experts, and media experts.
The e-module was revised according to the suggestions made by the validators. The validator then gave an
assessment by filling out an expert validation questionnaire. The final results of the three-aspect assessment
obtained an average of 84.3% in the very valid category. It is concluded that the e-module that has been
designed is valid and feasible to proceed to the practicality and effectiveness test stages.
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