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Abstract — This research aims to examine the validity, effectivenes, and practicality of HOTS-based e-
modules using the Sigil application. Employing a research and development method with the ADDIE
development model (analysis, design, development, implementation, and evaluation), this research
involved 35 students of class X MIPA 8 at SMAN 2 Bangkalan in the academic year of 2021/2022 as the
research subjects. This HOTS-based e-module development research includes a pre-experimental design
type that used the one-group pre-test post-test method. The obtained data from this study were the results
of HOTS-based e-module validation, pre-test results, post-test results, and students’ response data to the
use of HOTS-based e-modules. In this study, it was found that the results of HOTS-based e-module
validation using the Sigil application on circular motion material were 4,556 in the material aspect and
4,498 in the media aspect; both are categorized as very good. The average results of the students' pre-test
and post-test were 6.46 and 70.83, respectively. The average n-gain value is 0.69, which indicates that
the effectiveness of using HOTS-based e-modules using Sigil applications on circular motion material
was in the medium category. The result of the students’ response questionnaire was 4.05 (good category),
which indicates that the HOTS-based e-module using the Sigil application is practical. The conclusion of
this study is that the development of the HOTS-based e-module using the Sigil application on circular
motion material is valid and practical.
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I. INTRODUCTION mobile learning (Lin & Chen, 2017).
The development of information and Technological advances in education are

communication technology (ICT) is currently continuously - introduced  to improve the

changing the learning model in schools. The quality of education and teaching (Al-

development of this ICT helps teaching Rabaani, 2018). Various countries, including

. . . Indonesia, have adopted the use of ICT in
techniques develop and experience refinement
(Irfan, 2018). The development of ICT has

also resulted in the emergence of various

learning to achieve their educational vision
(Septiani & Rejekiningsih, 2020).

interactive multimedia networks, such as
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The development of ICT has provided
various innovations for integrating ICT into
learning, and also required the application of
ICT in learning. One of the developments in
ICT in education is the development of ICT-
based learning media (Mahdum et al., 2019).
According to Wiana et al. (2018), ICT-based
interactive learning media can improve
motivation. The use of appropriate learning
media can increase the success of the learning
process and can help students remember
longer learning experiences that have been
obtained (Abdullah, 2017).

Learning physics is considered difficult
for students to understand because there are
many mathematical equations and it looks
boring. Therefore, teacher needs appropriate
learning media in learning physics so that
communication in learning goes well and the
message conveyed is clear and can be
understood by students. Based on our
observations at SMAN 2 Bangkalan, it was
found thar the students' low motivation to
learn physics and the teaching materials used
are less attractive and interactive. The
students’ low motivation to learn physics is
due to physics learning only focuses on
formulas and questions, and the absence of
other supporting learning media. To
overcome this problem, teachers at SMAN 2
Bangkalan designed a learning module as a
substitute for textbooks that have been used
so far. The module for teaching materials are
designed to be more systematic and easier to

understand. However, this module also has
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limitations as it is one of the printed teaching
materials; the module can only display text
and images and cannot display animation,
simulation, and video. This makes learning
activities still boring because the printed
module is also less interactive, interesting,
and has not been able to deliver information
through animation, video, and simulation. In
contrast to electronic modules (e-modules)
which can display text, images, videos, and
animations via computer (Herawati &
Muhtadi, 2018). E-modules have advantages
in reducing paper usage and can be used as an
effective, efficient, and interactive learning
medium (Laili et al., 2019).

E-modules are very interesting learning
media and are in accordance with the
development of information and
communication technology (Sugiani et al.,
2019). Modules accompanied by pictures and
real-life examples are expected to increase
students' motivation to learn (Anggraini,
2019). E-modules can be developed using the
Sigil application. Sigil software is an EPUB
format that has the advantage of providing
commands for inserting text, image, audio,
and video files. In addition, the EPUB format
can also be used on all screen device sizes
and facilitates access to many electronic
components, both PC and mobile (Amalia &
Kustijono, 2017).

makes learning become flexible and can be

Learning using mobile

done anywhere and anytime (Johnson &
Williams, 2020).
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Education in the 21st century must
highlight Higher-Order Thinking  Skills
(HOTS), transferability, and  flexible
reasoning (lbrahim et al., 2020). HOTS
demands critical, analytical, and creative
thinking in the learning processes (Bancong
et al., 2021). In Bloom's Taxonomy which has
been revised, thinking skills are divided into
two, namely Lower-Order Thinking Skills
(LOTS) and HOTS (Haryadi et al., 2021).
The ability to remember, understand, and
apply are included in LOTS while the ability
to analyze, evaluate, and create is included in
HOTS (Kantar, 2014). In PISA 2018,
Indonesia’s scientific literacy score actually
decreased to 396, while the average score of
all participants was 498. These results put
Indonesia in 71st place out of 79 PISA 2018
participating countries. The PISA results
show that the HOTS of Indonesian students
are still low (Agustiani, 2020).

Therefore, based on the problems being
faced by SMAN 2 Bangkalan, the solution to
develop HOTS-based e-modules using the
Sigil

development of e-modules using this Sigil

application.  Research on the

application has been carried out by Aisy et al.
(2020) for class V11 students with a scientific
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approach to teaching the material of a two-
variable linear equation system and producing
practical and effective products. This e-
module research was also conducted by
Istikomah et al. (2020) for class VIII junior
high school students based on Realistic
Mathematical Education (RME) on circle
material. However, there are several
differences between previous research and
this research, such as in terms of the learning
approach and the material. The learning
approach used in this study is the HOTS
approach with circular motion material that
has never been developed using the Sigil
application in previous studies. The purposes
of this study is to describe the validity,
effectiveness, and practicality of HOTS-based

e-modules using the Sigil application.

1. METHODS

This type of research is research and
development with the ADDIE development
model (analysis, design, development,
implementation, and evaluation) (Creswell &
Creswell, 2018). The development of a
HOTS-based Sigil

application in a circular motion is shown in

e-module using the

Figure 1 below.
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Figure 1. Research design of HOTS-based e-module development

The development of a HOTS-based e-
module using the Sigil application for circular
motion material was carried out at the
Department of Physics, State University of
Surabaya. The module development was then
tested on a limited basis on 35 students at
SMAN 2 Bangkalan in the even semester of
the 2021/2022 academic year to find out and
describe the feasibility level. During module
testing, this study uses a pre-experimental
research design with a one-group pre-test-
post-test method.. Before the experiment, the

students were given a pre-test, and after the

experiment, the students were given a post-
test.

The instruments used in this research are:
(1) the pre-test given by the researcher to the
students to determine the students' initial
abilities before implementing the HOTS-
based e-module learning on circular motion
material; (2) the post-test given by researchers
to students to determine the final ability of
students after learning with HOTS-based e-
modules on circular motion material; (3) the
students’ response questionnaires given by

researchers to students to determine the



M. Ulfa, 1. Sucahyo | JPF | Volume 10 | Number 2 | 2022 | 130 - 143

practicality of the HOTS-based e-module
product.

Furthermore, the results of the HOTS-
based e-module validation were analyzed
using quantitative descriptive analysis. The
validation results are then calculated using the

following equation:

= __ XX
x== ()
Then the results of the average validation
score are converted into qualitative categories

as shown in Table 1.

Table 1. Level of validity (lbrahim &
Ishartiwi, 2017)
Quantirt:r:;\/e:e score Grade QCL;atILi;tri;/e
x >4.21 A Very good
340 <x <£4.21 B Good
230 <x <340 C Enough
1.79 <x <£2.30 D Less
x <179 E Very poor

The results of the pre-test and post-test
were analyzed using the standard gain
formula proposed by Hake (1991) as follows:

Xposttest—Xpretest (2)
100—Xpretest

Standart Gain =

The standard gain calculation results are then
converted into the categories as shown in
Table 2.
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Table 2. N-gain category (Hake, 1991)
Standard gain value Category
(g)=0.7 High
0.7>(9)>0.3 Medium
() <0.3 Low
The data from students’ response
questionnaires ~ were  analyzed  using

guantitative descriptive analysis. The data

were calculated using the following formula:

X = ®)

2%

Then the results of the average validation
score are converted into qualitative categories
with the guidelines shown in Table 3.

Table 3. Guidelines for converting scores

into qualitative data (Purnamasari & Lestari,
2017)

Score range Qualitative
category
X >4.2 Very good
34 <x =42 Good
18 <x <26 Less
x <18 Very poor

I1l. RESULTS AND DISCUSSION

The results of this study follow the stages
of research and development of the ADDIE

model (analysis, design, development,
implementation, and evaluation). In the
analysis phase, the researcher made

observations at SMAN 2 Bangkalan to

conduct a performance analysis and needs
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analysis. Performance analysis was conducted
to find problems related to learning media in
schools. From the performance analysis, it
was found that there was no detailed
information on the modules used in the
school, such as learning instructions, concept
maps, core competencies, basic competencies,
competency achievement indicators, learning
objectives, learning videos, practicum sheets,
summaries, and bibliography. Then, a need
analysis is carried out to determine the
learning media needed by students to improve
learning achievement and learning quality.
Therefore, researchers developed e-module
media that can make physics learning more
interesting and less boring. The HOTS-based
e-module was developed using a Sigil
application that can integrate text, images,
video, and audio so that the material and
information conveyed is richer than the usual
conventional modules.

In the design phase, the researcher
designed a HOTS-based e-module using the
Sigil application and designed a research
instrument that would be used in the study.
HOTS-based e-modules are designed based
on a format. The formats for this e-module
are: (1) cover; (2) preface; (3) learning
instructions;

(4) concept map; (5) core

competencies, basic competencies,

competency achievement indicators, and

learning  objectives; (6) material; (7)
practicum; (8) summary; (9) bibliography.
The HOTS content in the circular motion e-

module includes: (1) the material begins with

135

critical problems and questions to build
critical thinking skills; (2) let's think: HOTS
content is to form a concept about a material
and students are expected to be able to
analyze the problems that have been given;
(3) let's discuss: HOTS content for students'
discussion rooms with their friends so that
students can analyze everyday problems
related to the material; (4) let's practice:
HOTS content for students' practice rooms so
that students can analyze HOTS questions;
(5) let's prove it: HOTS content to prove a
concept or equation so that students can
analyze and evaluate a concept from the
material; (6) practicum: HOTS content
leading to experiments so that students can
analyze, evaluate, and draw conclusions from
the experiment.

In the development phase, the researcher
made a HOTS-based e-module using the Sigil
application with circular motion material,
learning instruments (syllabus, lesson plans,
student worksheets, pre-test, and post-test
students’
the HOTS-based e-

module was developed using microsoft word

questions), and
First,

response

guestionnaires.

in accordance with the format that was
designed. After the HOTS-based e-modules
were made according to the format, the
HOTS-based e-modules were edited using the
Sigil application and added other features like
learning videos and covers. After the HOTS-
based e-module had been developed, the e-
module was saved using the EPUB format.

The following is the result of developing a
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HOTS-based

application.

e-module

using the Sigil

GERAK MELINGKAR

Untuk Siswa SMA/MA Kelas X

Figure 2. Cover of HOTS-based e-module

After the HOTS-based e-module had been
developed, they were validated by media
expert lecturers to received input and
suggestions. The following are the results of
the validation of the e-module based on
material (Figure 3) dan based on media

(Figure 4).

4.70
S 4.54 4.43
4
3
2
1
0
Content Presentation HOTS
Feasibility Feasibility

Figure 3. Module validation results based on
material
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Figure 3 shows the results of module
validation based on the material. There were
three aspects being validated, namely the
content feasibility aspect, the presentation
feasibility aspect, and the HOTS aspect. The
aspect of content feasibility scored 4.70 (very
good category), presentation feasibility
obtained 4.54 (very good category), and
HOTS aspect obtained 4,43 (very good
category). The average module validation

result based on the material is 4.56 (very good

category).

5 4.75

4.58 4.66
4 4.00
3
2
1
0
Cover Content  Software Ease of Use
Desin Design Design

Figure 4. Module validation results based on
media

Figure 4 shows the results of the module
validation based on the media. The cover
design aspect obtained a score of 4.75 (very
good), the content design aspect obtained
4.58 (very good), the software design aspect
obtained 4.00 (good), and the ease of use
aspect obtained 4.66 (very good). The average
module validation result based on the media
was 4.49, and it was categorized as very

good.
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Research  instruments  were  also
developed. After the research instrument was
revised based on the input and suggestions
that had been given, the research instrument
was validated by media experts. Table 5
below is the result of the validation of the
research instrument. As can be seen, the
syllabus validation result was 4.63 (very good
category), the lesson plan validation result
was 4.85 (very good category), and the pre-
test and post-test validation result was 4.50

(very good categories).

4.85
5 463 450 460
4.27
4
3
2
1
S & o S <&
$&%—° o‘s\% &%& é\&@ 0&6
S <5 &S & S
K N &
& o

Figure 5. Research instrument validation
results

In the Implementation phase, researchers
tested HOTS-based e-modules and learning
tools that had been validated in school. This
implementation stage was carried out in class
X MIPA 8 at SMAN 2 Bangkalan. Research
on the development of HOTS-based e-
modules used a pre-experimental design with
one group pre-test post-test method. Before
learning was carried out using HOTS-based e-

modules, the students were given a pre-test
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first. Then, researchers conducted learning
using HOTS-based e-modules. After the
learning was carried out, students were given
a post-test to determine the effectiveness of
the HOTS-based e-module. Figure 6 shows

the average pre-test and post-test of students.

80 70.83
70

60

50

40

30

20

10 6.46

0

Pretest Posttest

Figure 6. Average pre-test and post-test results

Based on Figure 6, it is found that the
average pre-test result is 6.46, and the post-
test average result is 70.83. This shows that
there is an increase in the results of the pre-
test to the post-test results of 64.37. This post-
test increase indicates an increase in students’
problem solving skill by using HOTS-based
e-modules using the Sigil application. The
results of the pre-test and post-test were
analyzed using the standard gain formula and
obtained an N-gain of 0.69 (medium
category). Figure 7 shows that 43% or 15
students experienced a significant increase in
problem-solving skill, and 57% or 20 students
experienced a moderate increase in problem-
skill. ~ This

effectiveness of wusing HOTS-based e-

solving means that the
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modules using the Sigil application in the

medium category.

43% = Medium
57% High

Figure 6. N-gain result

At the evaluation phase, the researcher
asked students to fill out a student response
guestionnaire related to the use of HOTS-
based e-modules in learning activities. The
guestionnaire given consisted of 10 questions
about HOTS-based e-modules. From the
results of the distributed questionnaires, it
was obtained that the average score of the
student response questionnaire was 4.05
(good category). The highest score from the
results of the student response questionnaire
is 4.6, with the statement that the HOTS-
based e-module is easy to carry and practical.
In addition, students also strongly agree that
the HOTS-based e-module uses the easy-to-
use Sigil application, with a score of 4.23.
Students also strongly agree that the color
in the HOTS-based e-
module is very good, with a score of 4.31.

In this study, the HOTS-based e-module

combination used

validation score using the Sigil application on
circular motion material was 4.56 or in a very

good category in the material aspect and 4.49
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or in a very good category in the media
aspect. This research is relevant to Wijayanti
(2018) about the
development of an e-book based on Sigil

research, which is
application in the physics subject at SMPN 23
Simbang, Maros regency with a validation
score of 3.56 or in a valid category. In this
development research, it was also found that
the HOTS-based e-module using the Sigil
application is easy to use, practical, and easy
to carry. This is similar to what Hastin (2020)
stated that Sigil

application are practical, simple, can be

e-modules using the

opened anywhere, and can be opened
repeatedly, and that is why it is very suitable
to be used as a learning medium. In their
research, Liana et al. (2019) also stated that
interactive e-modules with Sigil applications
on dynamic electrical materials are very easy
to use and easy to access anywhere and
anytime.

This

development of HOTS-based e-modules can

study also found that the
improve students’ HOTS learning outcomes.
This is because the use of interactive learning
media emphasizes independent learning
methods that make it easy for students to
achieve good learning outcomes because
independent learning prioritizes students’
(Sahronih et al.,, 2019). In

addition, the selection of the appropriate

self-control

learning media can stimulate the cognitive
development of students through several
phases, including the attention phase, storage

phase, reproduction phase, and motivation



M. Ulfa, 1. Sucahyo | JPF | Volume 10 | Number 2 | 2022 | 130 - 143

phase (Sahronih et al., 2019). This research is
relevant to the research of Wati et al. (2019),
which is about developing a HOTS-based
interactive physics module to improve
students' scientific literacy with a gain value
of 0.59 in the medium category.

Several studies on e-modules, HOTS,
and Sigil applications have been carried out,
one of which was conducted by Hanifah
(2019), namely the development of the HOTS
assessment instrument in elementary schools,
which states that if students have high-level
thinking skills, students will succeed in
understanding a concept. The concepts
resulting from higher-order thinking will stick
for a long time in the memory of students.
Therefore, it is important for students to have
HOTS skills so that the concepts obtained are
always attached to memory. In this study, it
was also found that the HOTS-based e-
module using the Sigil application helped in
understanding the concepts of students well.
Widana (2018) stated that the use of HOTS
assessment in learning can significantly
improve students' critical thinking skills. This
HOTS assessment proved to be very effective
skills.

Therefore, it is highly recommended for

in improving critical thinking
teachers to use the HOTS assessment as an
alternative assessment to improve students'
critical thinking skills.

In this study, it was found that the
of HOTS-based E-modules

using the Sigil application made learning

development

more interesting and not boring. McKnown in
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his book aided

suggests that learning media makes learning

"audiovisual teaching”
more interesting and can focus students'
attention, so that learning media can generate
learning motivation and it can be said that
learning media become extrinsic motivation
for students (Sastramiharja et al., 2021). This
is relevant to the research conducted by
Fitriana et al. (2021) which found that the
development of an electronic module using a
Sigil application with integrated geogebra in
mathematics is interesting because in the
electronic module, there are learning videos,
easy-to-understand material, and there are
evaluation questions where users can click on
the answer directly.

This study found that learning using
HOTS-based e-modules made students more
motivated. This is similar to what has been
stated by Syam (2017) that one of the
functions of media in learning is as a game, to
catch students’ attention and motivate them.
Zaman (2018) also stated that the use of
learning media in the teaching and learning

process can generate new desires and

interests, increase motivation, stimulate
learning  activities, and even  bring
psychological effects to students. This

research is relevant to the research conducted
by Munandar et al. (2021) which found out
that the development of e-modules using Sigil
software can make students interested in
learning. This is due to the variety of images
and video material in the module so that it can

motivate students in learning.
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The results of this study contribute to
physics education as well as to teachers. For
physics education, the results of this study
contribute in a way that it enriches learning
media regarding the development of HOTS-
based e-modules on circular motion material
using the Sigil application. The development
of HOTS-based e-modules on circular motion
material is a new product that has never been
developed before. Practically, HOTS-based e-
modules can be used as learning media for
SMAN 2

Bangkalan. In addition, this research can be

circular motion material at
used as a reference in the development of

further learning media.

IV. CONCLUSION AND SUGGESTION

This study concludes that the validation
of the HOTS-based e-module using the Sigil
application on circular motion material is
valid for both the material and media aspects.
In addition, the effectiveness of using HOTS-
based e-modules using the Sigil application
on circular motion material is in the medium
category. The results of student responses to
HOTS-based e-modules the Sigil
application are also quite practical.

This

limitations

using
development  research  has
because the HOTS-based e-
module that was developed can only be used
for physics learning in class X SMA students
on circular motion material. Therefore, the
suggestion for further research is to develop

e-modules using the Sigil application on other
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physics materials. Further research is also
suggested to be able to develop e-modules
using the Sigil application with other learning
approaches. In addition, in making e-modules
using the Sigil application, it is better to use
files in the form of doc/docx so that it is
easier to edit and image files can be avoided

because they are a bit difficult to edit.
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