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Abstract: Technological developments have a big influence on the learning process.
Various positive influences can be seen with technological developments, one of
which is electronic learning media. The existence of electronic-based media has a
positive impact on learning because of the various advantages it has. In reality in the
field, there are still many biology teachers who do not use electronic learning media
in the learning process. Learning media that does not utilize technology tends not to
attract students' attention due to its monotonous nature. Based on these reasons,
researchers developed electronic learning media in the form of e-modules based on
Google sites. E-module can visualize and clarify various abstract concepts. E-modules
can help teachers to facilitate students in learning and support the learning process.
The development of a Google Sites-based e-module was created using the Plomp
model which consists of 3 stages, namely the initial investigation stage (preliminary
research), the development or prototyping phase (development or prototyping
phase), and the assessment phase (assessment phase). The results of the e-module
development show that the overall validation value of the Google Sites-based e-
module is 86.40% (very valid) from experts. Furthermore, the practicality assessment
given by the teacher towards the Google Sites-based e-module showed an average
result of 96.25% (very practical).
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Introduction

Technological developments have had a major
influence on the learning process, as can be seen from
various significant changes over the last few decades.
These changes make the learning process easier,
including creating distance learning and making it easier
to provide access to learning material information
(Akhsan et al., 2023; Nuri et al., 2023; Setianingrum et al.,
2022). Learning materials can now be accessed via the
internet, online learning platforms and electronic-based
media. The use of technology such as electronic-based
media in learning can improve student learning
outcomes (Fajrina et al., 2020).

The existence of electronic-based media has a
positive impact on learning because of the various
advantages it has. These advantages include being able
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to create a variety of interesting material content, being
easy to carry anywhere, and being able to convey
information visually and interactively (Eliyasni et al.,
2021; Johan et al., 2022; Kiriana, 2021; Mulyadi et al.,
2019; Yevira et al., 2023). Interactive media is really
needed in the learning process, especially in subjects that
have many abstract concepts ( Puspitarini et al., 2019) .
One subject that has many abstract concepts in it is
biology.

Biology is a subject that is closely related to learning
media. Interactive learning media is really needed to
visualize and clarify abstract material in biology. This is
in line with the statement (Aprilia & Suryadarma, 2020;
Chaniago et al., 2023; Eroika et al., 2019; Hadiprayitno et
al., 2019; Roemintoyo & Budiarto, 2021; Utomo et al.,
2020) that not all material in biology learning cannot be
observed directly, there is a lot of abstract material that
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is difficult for students to understand. To make abstract
materials easier for students to understand, more
interactive learning media are needed (Santhalia &
Sampebatu, 2020; Siti Rhomadhoni, 2022).

In reality in the field, there are still many biology
teachers who do not use interactive learning media in
the learning process. This is supported by the statement
(Pramana et al., 2020), that there are still many teachers
who use conventional media in delivering learning
material. This is also in line with opinion (Fajrina et al.,
2020) where learning should create students to be more
active and creative in the classroom. The same reality
also occurs at Adabiah 2 High School, Padang City. As a
result of observations and interviews with class XI
biology teachers, information was obtained that learning
media was still minimal and did not meet the needs of
all students in the class. Teachers have not utilized
technology in the learning media they use. In general,
the available learning media are printed books, modules,
PowerPoint slides and other less interactive media.

Media that is less interactive tends not to attract
students' attention due to its monotonous nature.
Monotonous media will have an impact on students' low
interest in learning. This is reinforced by the results of
the student questionnaire analysis (attachment 5), which
shows that 70% of students are less interested when
using conventional learning media in the form of printed
books or modules. Apart from interest in learning, less
interactive learning media also has an impact on low
student learning outcomes (Puspita, 2019). This is in line
with the results of interviews with biology teachers, that
students' test results still have not reached the Minimum
Completion Criteria, especially in the circulation system
material where 85% of students have not reached the
Minimum Completion Criteria score.

E-module is a learning media that is packaged
digitally. E-module is able to visualize and clarify
various abstract concepts. E-modules can help teachers
to facilitate students in learning and support the learning
process (Fradila et al, 2021; Irdawati et al., 2023;
Muniroh et al., 2023; Nazifah & Asrizal, 2022; Sholichin
et al., 2022). The development of e-modules can help
students learn independently, be more motivated and
have an impact on improving learning outcomes.

Creating an e-module can be integrated using the
Google Sites application. Google sites is a facility on
Google that has the feature of visiting sites. Visiting sites
are managed in the form of websites containing learning
texts and videos (Nawawi, 2023; Nurdin et al., 2023; Tora
& Rino, 2023). This application is able to make the
appearance of electronic modules more attractive with
additional animations, images, videos, audio-visuals,
games, Google forms, docs, sheets, tables etc (Azis,
2019). Menurut (Muhammad et al., 2023) Google Sites is
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an application that is capable of creating various features
that support the learning process.

This Google Sites-based e-module will be
developed to help students understand learning
material through direct experience because they not only
listen to the teacher's explanation but also carry out other
activities such as observing videos, pictures and
carrying out simulations. Research related to Google
Sites-based e-modules has been carried out by
(Rahmawati et al., 2022), The Google Sites-based e-
module is very interesting to use because it is easy to
access, stimulates students' interest in learning, makes it
easier to understand the material and uses language that
is easy to understand according to the students' level of
thinking.

Based on the explanation above, Google Sites-based
e-modules can be used as an alternative to improve
student learning outcomes. So, researchers will conduct
research with the title "Development of a Biology E-
Module Based on Google Sites on Circulatory System
and Digestive System Material for Class XI Students at
Adabiah 2 Padang High School".

Method

Types of research

This type of research is research and development,
which aims to produce a Google Sites-based e-module
that is valid, practical and effective. The development
model used in this research is the Plomp model. This
model consists of three stages, namely the initial
investigation stage, the development or prototyping
phase, and the assessment phase) (Plomp & Nieveen,
2013).

Data analysis technique

Analysis of E-Module Validity Data Based on Google sites

The data collected from this research is the result of
validating an e-module based on Google Sites. The
validation results were analyzed using quantitative and
qualitative analysis with the following steps: The scoring
for each indicator is based on the validity instrument
rubric with the following conditions: Score 4 = If 4
criteria are met, Score 3 = If it meets 3 criteria, Score 2 =
If 2 criteria are met, Score 1 = If it meets 1 criteria;
Determine the highest score : Highest score = number of
validators x number of indicators x maximum score;
Determine the score obtained by adding up the scores
from each validator; Determine the validity value in the
following way.

Total score obtained

Validity value = x100% (1)

Highest score total
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To determine the level of validity of e-modules
based on Google Sites, it can be determined using the
criteria from (Riduwan, 2009) following: 81% - 100% =
very valid, 61% - 80% = valid, 41% - 60% = quite valid,
21% - 40% =less valid, 0% -20% = invalid; Analysis
of E-Module Practicality Data Based on Google Sites

Analysis of Google Sites-based e-module
practicality questionnaire data used for teachers and
students was carried out in the following steps: The
scoring for each indicator is based on the practicality
instrument rubric with the following conditions: Score 4
= If 4 criteria are met, score 3 = If 3 criteria are met, Score
2 = If 2 criteria are met, Score 1 = If 1 criterion is met;
Determine the highest score: Highest score = number of
teachers and students x number of indicators x
maximum score; Determine the score obtained by
adding up the scores of each teacher and student;
Determine the practicality value in the following way.

Total score obtained

The value of practicality= x100% (2)

Highest score total

To determine the level of practicality of an e-
module based on Google Sites, it can be determined
using the criteria from (Riduwan, 2009) following: 81% -
100% = very practical, 61% - 80% = practical, 41% - 60%
= quite practical, 21% - 40% = not very practical, 0% -
20% = not practical.

Result and Discussion
Initial Investigation Phase (Preliminary Research Phase)

Problem Analysis

Researchers conducted interviews with biology
teachers and gave questionnaires to class XI MIPA
students at Adabiah 2 High School Padang. Based on the
results of an interview with Mrs. Mutia Sari as a biology
teacher at SMA Adabiah 2 Padang on May 23 2023,
students at SMA Adabiah 2 Padang only use learning
media in the form of books, modules, student worksheet
and articles from the internet. Android-based electronic
learning media such as e-modules that can be used on
students' cellphones are not yet available. Student
learning outcomes are also unsatisfactory, only a portion
of all students in one class have their scores reaching the
specified Minimum Completion Criteria.

Needs Analysis

Based on the results of the analysis of the need for
e-modules based on Google Sites, it is known that
90.14% of students stated that they agreed if there were
learning materials in the form of e-modules based on
Google Sites in schools. 85% of students agreed that the
Google Sites-based e-module consisted of an opening
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page, cover, menu, profile, foreword, instructions for
use, learning outcomes, learning objectives, learning
activities, learning videos, evaluation, evaluation key,
glossary and bibliography. 100% of students agreed that
the Google Sites-based e-module was equipped with
biology material and displayed interesting pictures and
videos to make it easier to understand the material.

Curriculum Analysis

Based on the results of the curriculum analysis that
has been carried out, researchers have determined the
sequence and scope of material according to the learning
outcomes contained in the Merdeka Curriculum.
Researchers have also formulated learning outcomes
and objectives in the circulatory system and digestive
system material.

Concept Analysis

The concepts that will be presented in the Google
Sites-based e-module are for circulatory system material
including the heart, blood vessels, blood circulation,
blood components, disorders of the circulatory system,
and technology in the circulatory system. The material
on the Digestive System includes food substances,
digestive tract and glands, disorders of the digestive
system

Development and Prototyping Phase (Development or
Prototyping Phase)

Prototype I Development Results

The design of the Google Sites-based e-module
prototype begins with designing a Google Sites-based e-
module storyboard, then continues with designing the
systematic presentation of the material and the learning
objectives to be achieved which are divided into several
learning activities and are guided by the learning
outcomes in the Merdeka Curriculum. This Google Sites
based e-module on the Circulatory System and
Digestive System material was created using the Google
Sites application. The components in the Google Sites-
based e-module are as follows.

Splash Page

The opening page of the Google Sites-based e-
module begins with the appearance of the symbol and
the words tut wuri handayani, then continues with the
words "Biology Learning Module Material for
Circulatory and Digestive Systems for Class Circulation
or Digestive System matter.
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Figure 1. Opening Page

E-Module Cover Based on Google sites

The Google Sites-based e-module cover display is
presented by containing the identity of the Google Sites-
based e-module which consists of the material title,
prayer before studying and is then equipped with
several menu buttons including introduction, materials,
learning videos, games, and evaluation. The Google
Sites-based e-module cover also includes supporting
images that match the material created. The colors on the
Google Sites-based e-module cover for the circulatory
system material is dominated by dark red and white,
while the digestive system material is dominated by blue
and white. These three colors were chosen because they
are bright colors that are popular with teenagers as
target users of Google Sites-based e-modules. And these
colors also clarify the writing in the Google Sites-based
e-module (Akhmadi et al., 2022; Sary &Wahjudi,2015).

redaran Darah ... PENCERNAAN ~

SISTEM SIRKULASI

SELAMAT DATANG DI MATERI SISTEM

SIRKULAST

sl cnu dibawalr k teri fel yutyal
Sebelum itu mari berdoa terlebih dahulu -)

Do'a Sebelum Belajar

Lagh s833slale 333 &5 35055 Lo adsiys

Rodhitu billahi-robba, wabil 1slaamidina, wabl muhammadin nablyyaw wi Robbi zidnll lmaa warzuanil fahmaa
Artinya: "Aku ridho Allsh SWT sebagal Tuhanku, Isism sebagal agamaku, dan Nabl Muhammad SAW sebagai Nabi dan

Rasul. Ya Alish, tambahkaniah kepadaku limu dan berikanlah aku pengertian yang baik”

Pendahuluan Materi

Games

Figure 2. Circulation system material cover
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Figure 3. Cover of the digestive system

Introduction

The introductory section of the Google Sites-based
e-module contains several important information
including module identity, learning outcomes, learning
objectives, concept map, brief description of the
material, and instructions for using the e-module. This
section uses blue and white to ensure important
information is conveyed well and is easy to read.

gdul Sistem Peredaran Darah HOME SISTEM PENCERNAAN =

Pendahuluan

A Identitas Modul

Judul Modul - Sistem Sirkulasi Pada Manusia

B. Capaian Pembelajaran

D. Peta Konsep

Figure 4. Introduction

Material
The material displayed on the Google Sites-based e-
module is presented with images that correspond to the
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navigation buttons that students will click on. In the
circulatory system material section, if students want to
go to the heart material section, students can click the
navigation button with a picture of a heart. The
navigation buttons in the material section are also
accompanied by writing to make it easier for students.
The circulatory system material is dominated by red and
white which corresponds to the color of blood and the
human circulatory system. The digestive system
material section is dominated by green and white to
make it easier to read.

wly E-Modul Sistem Peredaran Darah . HOME  SISTEMPENCERNAAN v lLainnya v Q

Materi

% %H

Jantung

Pembeluh Peredaran

darah darah

Sel-sel darah Gangguan

pada sistem
sirkulasi

Figure 5. Circulation system material

wly E-Modul Sistem Peredaran Darah.. HOME  SISTEMPENCERNAAN v lainmya v Q

Materi

2

Kelainan dan

Zat Makanan

Saluran dan Kelenjar

Pencernaan gangguan pada sistem

pencernaan

Figure 6. Digestive System Material

Tutorial video

The learning video display on the Google Sites-
based e-module is presented by containing learning
videos related to the material to be studied and is useful
for making it easier for students to understand concepts
that are difficult to understand. The learning video page
has a blue and white background for each learning
material. The learning video page also has a home
button to return to the menu and a next button to
continue with another learning video.
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Video Pembelajaran

Figure 7. Learning Video

Evaluation

The evaluation display on the Google Sites-based e-
module is presented using a Google form. The
evaluation section first contains instructions for working
on the questions, then there is an identity section that
must be filled in first, namely the name and absence
number of the student concerned. The evaluation
contains multiple choice questions (objective) and
description questions that students must complete, then
at the end of the evaluation there is a score from the
evaluation results that have been carried out. The
evaluation page has a green background for the
Circulation System material and light blue for the
Digestive System material. The learning evaluation page
also features a home button to return to the menu and a
next button to continue to the next question.

wly E-Modul Sistem Peredaran Darah . HOME  SISTEMPENCERNAAN v Lamya v Q

Evaluasi

Silahkan Klik google form dibawah inf untuk menger

Soal Evaluasi Sistem
Sirkulasi

Kerjakar

al dibawah ini dengan jujur!

Kelas *

Figure 8. Evaluation
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Answer key
The answer key display on the Google Sites-based
e-module is presented by containing answer keys for
evaluations which are useful for students so they can
find out the correct answers to the evaluations they have
completed. The evaluation key page has a blue and
white background, both Circulatory System material
and Digestive System material. The evaluation key page
also includes a home button to return to the menu.
wle E-Modul Sistem Peredaran Darah HOME

SISTEMPENCERNAAN v Lainnya v Q

Kunci Jawaban

Berikut kunci jawaban soal evaluasi materi sistem sirkulasi
1,€
2.D
3.E
4.c
S.E
6.A
7.E
8.E
9.D

10.¢

11.D

12.B

13.A

14.A

15.C

Figure 9. Answer Key

Bibliography

The bibliography display on the Google Sites-based
e-module is presented by containing book references
used in creating material on the Google Sites-based e-
module. The bibliography page has a purple and white
background for the Circulation system material and
pink and white for the Digestive System material. The
bibliography page also has a home button to return to
the menu.

wl» E-Modul Sistem Peredaran Darah HOME Lainnya v Q
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Figure 10. Bibliography
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Glossary

The glossary display on the Google Sites-based e-
module contains definitions of terms related to the
circulatory system and digestive system. This glossary
functions to help students understand foreign terms in
the material. The glossary section has blue, green and
white backgrounds for each material. The glossary page
also has a home button to return to the menu.

Sistem Peredaran Darah A.\/m: SISTEM PENCERNAAN  »
Glosarium

GLOSARIUM
inasi  : Proses
Aglutinin Ar smpalkan aglutinogen
Aglutinogen itrosit yang dapat digumpalkan oleh aglutinin

Agranulosit smanya tidak bergranuler

Anemia sit

Antigen Protein asing yang menggerakkan pembentukan

Aorta Pembuluh arteri utama yang keluar dari atrium kiri ke bagianbagian tubuh selain paru
paru

Arteri Pembuluh yang membawa darah keluar dari jantung

Arteriol Pembuluh darah yang membawa darah dari arteri ke kapiler

Atrium salah dari dua ruang jantung bagian atas yang menerima darah dari vena

Darah Cairan jaringan penghubung yan; nspor medium sistem sirkulasi yang
mengandung plasma darah, dan sel darah

Diastole Keadaan jantung mengembang dan darah mengalir ke dalam jantung

Fagosit sistem {mun bawaan dari keluarga sel darah putih, berada sangat dekat dengan lapisan
sel epitel yang melapisi banyak permukaan tubuh

Fibrin in berbentuk benang yang tak dapat larut dalam plasma, Berasal dari fibrinogen

ubah karena aktivitas enzim trombin. Granulosit Leukosit yang memiliki plasma

After the Google Sites-based e-module was
designed and results were obtained from prototype I, a
self-evaluation was carried out by the researcher. The
results of the self evaluation can be seen in Table 1.

Table 1. Self Evaluation Results
Repair

There are differences in
writing size

in the material description

Follow-up

In the description section of all
the material

The text is equalized to 14 pt.

section.
There are different types of The type of writing in the
writing material description section is

the same as "Comic Sans MS".
in the material description Fixed word errors
section.
There are several spelling

errors

Fixed image

Prototype II Development Results

Improvements from the self-evaluation resulted in
prototype II. The next stage is expert review and one to
one evaluation on prototype II. Expert assessment is
carried out based on four requirements, namely
construction, content, graphics and language aspects.
The formative evaluation used is an e-module validation
sheet based on Google Sites. The quality criteria to be
obtained at this stage is the validity of the product that
has been made. The experts (experts) who validated the
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Google Sites-based e-module that was developed
consisted of four lecturers. The results of the validity of
the Google Sites-based e-module on the Circulatory
System and Digestive System material can be seen in the
following table 2.

Table 2. Google Sites Based E-Module Validity Test
Results

Rated aspect Average (%) Category
Construction Aspects 83.12 Very Valid
Content Aspect 85.93 Very Valid
Graphic Aspects 85.93 Very Valid
Language Aspects 90.62 Very Valid
Amount 345.60

Average 86.40 Very Valid

Based on the validation results in Table 2, it can be
concluded that the requirements to fulfill the validity
criteria for a Google Sites-based e-module have been
met. This can be seen from the overall average validation
value of the Google Sites-based e-module which is
86.40% (very valid). Therefore, the Google Sites-based e-
module on the Circulatory System and Digestive System
material developed can be used for the next stage of
testing. However, there are still several suggestions from
validators that are used for revision. The suggestions
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given by the validator can be seen in Table 3.

Apart from the expert review stage or validity
assessment from experts, during the development of the
prototype stage, stage Il also carried out one to one
evaluation. At this stage three student with different
abilities (high, medium and low) were asked to assess
the Google Sites-based e-module that had been
developed. Evaluation activities were carried out at
school, where the researcher explained the Android-
based e-module being developed, then interviews were
conducted using interview sheets filled in by students.

Based on the results of interviews conducted with
students, it is known that the Google Sites-based e-
module developed is easy for students to understand
and the design and appearance of the Android-based e-
module makes students interested in reading and
studying it. Apart from that, students revealed that the
existence of electronic learning materials such as e-
modules based on Google sites really helped students in
learning. This is in accordance with the statement
(Astalini et al., 2019; Istuningsih et al., 2018; Logan et al.,
2021; Nurhasnah et al., 2020; Purnamasari et al., 2020;
Sari et al., 2021) that e-modules are innovative learning
media and are able to help students in the learning
process.

Table 3. Suggestions and Improvements from Validators for Google Sites-based E-Modules

Validator Revision Suggestions
Abdurrahman Pay attention to punctuation as in command sentences you must use the sign "!'"; Pay attention to
the foreign language writing adjusted to the description.
Darmansyah On the front page, reduce the dominant color red; In the introduction, avoid sentences that are too

long; Reduce writing that uses a different color background

Suci Fajrina

Improve the learning objectives section, readjust it more; Include quotations on each material and

image; Correct the color parts that are less attractive

Elsa Yuniarti

Use scientific sentences in every material explanation; Revise parts of the concept map, clarifying

them further; Avoid colors that don't clarify the writing; Each picture presented is adapted to the

written narrative

The next step was to revise the Google Sites-based
e-module on the Circulatory System and Digestive
System material based on suggestions given by the
validator and taking into account the assessment of
students in the one-to-one evaluation.

Prototype Development Results 111

Improvements from the expert validation stage
(expert review) and the one-to-one evaluation stage (one
to one evaluation) resulted in prototype III which was
then carried out in the next stage, namely practicality
testing by a small group. At this stage, an evaluation was
carried out from six SMA class XI MIPA students with
different levels of ability (high, medium and low), each
consisting of two members. The Google Sites-based e-
module which was valid in prototype Il form was
continued for small group testing. This formative

evaluation was carried out to see the practicality of the
Android-based e-module for a small number of
students, namely six students with different levels of
ability (high, medium and low). Practical results in small
groups can be seen in Table 4.

Table 4. Results of E-Module Practicality Tests Based on
Google Site in Small Groups

Assessment Average (%) Category
Aspects

Ease of Use 86.58 Very practical
Learning  Time 90.67 Very practical
Efficiency

Benefit 88.11 Very Practical
Amount 267.36

Average 89.12 Very Practical

Based on the results of the small group practicality
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test in Table 4, with an overall average of 89.12% (very
practical). This shows that the Google Sites-based e-
module developed is practical and can be used for large
group trials at the field test stage.

Assessment Phase (Assessment Phase)
Practical Results of E-Module Based on Google Sites by Large
Group Students (Field Test)

The large group practicality test (field test) aims to
see the practicality of the Google Sites-based e-module
used in the learning process. In this research, a
practicality test of the Google Sites-based e-module was
carried out in class XI IPA 4, totaling 35 students.
Aspects looked at include ease of use, efficiency of
learning time, and benefits. The practicality test results
in the field test can be seen in Table 5.

Table 5. Google Sites Based E-Module Practicality Test
Results in Field Test
Assessment Aspects

Average (%) Average (%)

Category Category
Ease of Use 86.98 Very 86.98 Very
practical practical
Learning Time 87.46 Very 87.46 Very
Efficiency practical practical
Benefit 85.21 Very 85.21 Very
Practical Practical
Amount 256.34 256.34
Average 85.45 Very 85.45 Very
Practical Practical

Based on the practicality results of students in Table
5, it can be seen that the practicality assessment given by
students towards Android-based e-modules shows an
average result of 85.45% (very practical). The practicality
test results show that the Google Sites-based e-module is
very practical for students to use in the learning process.

Practicality Test of E-Module Based on Google Sites by
Teacher

This activity was carried out to see the practicality
of e-modules based on Google Sites. This assessment
was carried out by a biology teacher who teaches at
Adabiah 2 Padang High School. Data on the practicality
of Google Sites-based e-modules by teachers was
obtained from the Google Sites-based e-module
practicality questionnaire given to teachers. The results
of the module practicality data analysis can be seen in
Table 6.

Table 6. Results of E-Module Practicality Test Based on
Google Sites by Teachers

Assessment Aspects Average (%) Category
Ease of Use 93.75  Very practical
Learning Time Efficiency 100  Very practical
Benefit 95  Very Practical
Amount 288.75
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Average 96.25  Very Practical

Based on the results of the teacher's practicality in
table 6, it can be seen that the practicality assessment
given by the teacher for the Google Sites-based e-module
showed an average result of 96.25% (very practical). The
results of the practicality test show that the Google Sites-
based e-module is very practical for teachers to use in
implementing learning activities.

Conclusion

The Google Sites-based e-module on the
Circulatory System and Digestive System material that
has been developed has validity in the very valid
category based on the validator's assessment. The
Google Sites-based e-module on the Circulatory System
and Digestive System material that has been developed
has practicality in the very practical category based on
assessments by teachers and students in class XI Science
at SMA Adabiah 2 Padang.
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