Desimal: Jurnal Matematika Vol 7 No 2 (2024) 277-288

Contents lists available at DJM

DESIMAL: JURNAL MATEMATIKA

-ISSN: 2613-9073 (print), e-ISSN: 2613-9081 (online), DOI 10.24042 /djm
http://ejournal.radenintan.ac.id/index.php/desimal /index

Development Of E-LKPD hots questions as a medium for
learning mathematics on the material of the Pythagorean
theorem

Nuraisyah®, Laili Habibah Pasaribu, Eva Julyanti

Universitas Labuhanbatu, Indonesia

ARTICLE INFO ABSTRACT

. . Learning in the modern era demands learning based on KBAT,
Article History . . , . .
Received  : 26-04-2024 literacy skills, character education, and 4C (critical, creative,
Revised  :28-05-2024 collaborative, and collaborative), all of which can be achieved
Accepted  :15-06-2024 through the development of E-LKPD based on KBAT combined with

Published :30-07-2024 critical thinking skills indicators. The purpose of this study is to
produce an E-LKPD product using KBAT-based questions, to
HOTS Problem of Phytagoras determine whether the KBAT-based E-LKPD is s'uitable for the
Theorem; Learning Materials E- material of the Pythagoras theorem, and to determine the student’s
LKPD. reaction to the created KBAT-based E-LKPD. . This refers to the
ADDIE model. This study involves eighth grade students of SMP N 2
Utara Province who are the subject of this study and the object of this
study is E-LKPD using KBAT based questions. Student questionnaires
and confirmation sheets were used in this study. This study obtained
Doi: the results which are: (1) The feasibility of E-LKPD using KBAT-based
10.24042/djm.v7i2.23163 questions by media experts is in the feasible category (80.00) and
material experts are also in the feasible category (77.5); and (2)
Student response to E-LKPD using KBAT-based questions is in the
good category with an average of 81.1%. Thus, this study shows that
E-LKPD using KBAT-based questions can be used as media in the
learning and teaching process.

Keywords:

*Correspondence: E-mail:

nuraisyah5102@gmail.com

http://ejournal.radenintan.ac.id /index.php/desimal /index

INTRODUCTION important for things related to human life.

Mathematics is the field that studies
structure, space, quantity, and change.
Mathematics is very important for human
life. Mathematics has evolved since it was
discovered. Mathematics continues to
develop because mathematics is very

Therefore, for students, the name "queen
of science" is not necessarily beautiful.
Students believe that learning
mathematics especially at the primary
school level is very difficult (Pasaribu,
2020). Mathematics can also help students
become critical, rational, logical and
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confident people. Therefore, from an early
age, having strong math skills is very
important (Afifah & Arisca Dewi, 2022).

In line with the facts of observation
at SMP Negeri 2 Rantau Selatan, the
problem faced is that the indicators used
in mathematics learning are still focused
on memory and understanding. The
questions given are not in the form of
solutions to problems, so students do not
want to check the questions before giving
answers, especially those related to the
Pythagoras theorem. This causes them to
lose their thinking skills. The inaccuracy of
the model used by teachers during the
learning process is one of the factors that
cause low student motivation and learning
outcomes. To encourage students to
participate actively in the learning
process, teachers only use conventional
learning methods, namely lectures and
assignments (Sagala & Hasibuan, 2023).
Almost everyone is aware that many
teachers always practice and even use the
lecture method in their learning process.
There is actually nothing wrong with this
method; however, some subjects and
classroom conditions cannot be used with
this method (Kurniasih & Sani, 2023).

If we want to improve students'
thinking skills, we must find other ways to
foster their interest in learning. Teachers
can focus more of their attention on
engaging their students and helping slow
learners if needed. This is because basic
skills and knowledge, also known as
teaching materials, have been prepared
before students enter the classroom, so
the learning process can be used for more
important and meaningful activities
(Kokasih, 2023). Educational resources
will activate and make it easier for
students to understand the material. Of
these, there is one way that is more helpful
and facilitates learning activities, which is
LKPD which allows students to interact
well with the teacher. This can improve
their thinking skills by increasing their
activities (Fitria et al., 2020). LKPD aims to

increase the activity of students' cognitive
processes and help them solve problems
(Fitriana et al., 2024).

Printed Learner's  Worksheets
(LKPD) are still often used, but not as
effective in the digital age. If android is
used as an interactive learning media,
advantages will arise especially in the
midst of the current pandemic. Android-
based interactive learning media is
expected to help students remain
independent during the student-centered
learning process. Qualified LKPD can help
students develop knowledge and learning
goals (Umbaryati, 2021). It is also
expected to increase students' interest in
mathematics (Novelina Santoso et al,
2022). On the other hand, it is
acknowledged that the development of
technology and communication have an
influence on the field of education
(RatheSswari, 2023). Therefore, in line
with the progress of science and
technology and to increase students'
interest in mathematics, a more
innovative LKPD, which can be accessed
online or known as E-LKPD. to integrate
digital technology and improve critical
thinking, teaching materials in learning
can be made in a modern way, which is by
using digital technology such as lesson
summaries, practice questions and case
investigations. Electronic Learning
Worksheets (E-LKPD) is an ideal teaching
material solution (Mahmudah & Bahtiar,
2022). Therefore, we need E-LKPD that
can help teachers and students in
optimizing learning (Tur Rosidah et al,
2021).

Electronic Student Worksheet (E-
LKPD) 1is an electronic book and
multimedia technology that provides
insights as teaching material in a shorter
and more flexible way. It is hoped that
students will better understand the lesson
by wusing E-LKPD in this learning
(Khotimah et al., 2022). E-LKPD can be
easily accessed via PC, laptop, or
smartphone. This data is supported by
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images and videos, and students can
directly answer E-LKPD questions without
having to enter an active link to a Google
form or the like. The results of the
student's E-LKPD work will be sent
automatically to the educator's email
(Zahroh & Yuliani, 2021). In order to
improve students' creativity and critical
intelligence, E-LKPD must be designed
with Higher Order Thinking Skills (HOTS),
learn to analyze problems from various
points of view, and improve systematic
thinking skills.

In the 2013 curriculum, HOTS is the
cognitive ability that is the focus. By
implementing learning tools that use
HOTS-based questions, it is projected that
students will master good skills and
knowledge (Sidiq et al, 2021). Schools
should teach students not only to
understand the material but also to learn
new skills. HOTS is one of the skills that
must be taught (Jailani et al., 2017). Higher
order thinking skills (HOTS) are skills that
students need to have (Dinni, 2018).
Students must have critical thinking skills
to face the challenges of the twenty-first
century world. Critical thinking is a
systematic and purposeful process used in
mental activities such as solving problems,
making decisions, persuading, analyzing
assumptions, and conducting scientific
research (Helmawati, 2023). Therefore, it
is a challenge for educators to implement
learning based on higher order thinking
skills (HOTS) based learning (Firma
Kholifahtus et al., 2021).

The aim of this study is to improve
students' understanding and motivation
in learning mathematics at the first
secondary school level through the
innovation = of learning  methods.

Specifically, this study aims to identify the
problems encountered in current
mathematics learning, develop and
implement the Learning Participant Sheet
(LKPD) based on digital technology or E-
LKDP, as well as evaluate the effectiveness
of using E-LKPD in improving students'
critical thinking. cognitive skills and
abilities. This research also aims to
encourage the application of learning
based on Higher Order Thinking Skills
(HOTS) into the curriculum as an attempt
to face the challenges of the 21st century.

METHOD

Research and development (R&D)
methods, also known as research to
develop products or improve them, are
used in this study. R&D is a very useful
way or approach to improve practice.
Moreover, R&D is a systematic approach
used to generate new knowledge, solve
problems, or develop products, processes,
or services (Rachman et al, 2024).
Research with the ADDIE model, which
consists of five steps, is used in this
research and development: analysis,
planning, design, development,
implementation, and evaluation (Sari &
Susilowibowo, 2022).

The researcher used the ADDIE
model because this model has the
advantage of being organized in its
working stage, which is not applied
randomly, which is considered suitable for
the development of E-LKPD mathematics
using Higher Order Thinking Skill (HOTS)
based on the subject questions of the
Pythagorean subject. Theorem. The
following diagram shows the stages in the
ADDIE model or process that will be
applied in this study.
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Implementation

Development

Figure 1. ADDIE Model Schema

In the first stage, the analysis stage,
needs are assessed, problems are
identified, and objectives for the high-
order thinking skill-based student
worksheet have been set. The design is
done by considering the manufacturing
order of E-LKPD. Basic competence (KD),
measurement of competence
achievement, training questions, and
material content are the five elements that
make up this sequence. The materials used
in E-LKPD need to meet the basic
competencies (KD) that will be achieved in
the learning objectives through the use of
training questions based on Higher Order
Thinking skills (HOTS). Input and
suggestions obtained from material and
media expert validation tests are used to
make revisions during the development
phase. The purpose of verification by this
team of experts is to ensure that the E-
LKPD that will be tested by students meets
the standards. At the implementation
stage, the E-LKPD that has been designed
as such in the design stage is delivered or
used. The evaluation stage, the final stage
of the product development process, is
based on the results of student evaluations
and verifiers of the developed product.

The subjects used in this study are eighth
grade students of SMP N 2 Selatan Region

and the object of this study is E-LKPD
using HOTS-based questions about the
phytagoras theorem. Two types of data
checks are carried out: verification data
checks by experts (material experts and
media experts), data analysis of E-LKPD
product trials through questionnaires to
the students who are the subjects. Data
obtained from expert validation was used
to measure the quality of E-LKPD using a
Likert scale. Table 1 shows the items with
four answer options.
Table 1. Likert Scale Validity Category

SKOR
1 2 3 4
Very Not Suitable Very
unsuitable suitable suitable
(Satiti et al., 2021)
Further, formulas are used to

analyze data collected with data collection
tools, namely:
- »X
X N x 100
Description:
X = The average score of the assessment from
the expert
> x = Number of scores obtained from the
expert
N = Number of all questions
So that the HOTS-based E-LKPD category is in
the following table.
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Table 2. Quality Criteria of E-LKPD by Experts

No. Value Category

1. 81,25<x<  Very
100 decent

2. 62,50<x < Feasible
81,24

3. 43,75<x< Less
62,49 feasible

Decision Expression

If E-LKPD can be used as a teaching material to teach students, because
all the evaluated elements have no shortcomings and are very suitable.
Although there are some shortcomings and the E-LKPD product needs
to be improved, all the items evaluated are appropriate.

If all the things or items in the evaluated element are not suitable, the
product has some deficiencies or many deficiencies, for which

improvement is required to be used as an E-LKPD.

4, 25,00<x < Not

Justification is required so that the product can be used as an E-LKPD

43,74 feasible if each component is judged to be deficient and unsuitable.
5. 81,25 <x<  Very If E-LKPD can be used as a teaching material to teach students, because
100 decent all the evaluated elements have no shortcomings and are very suitable.
6. 62,50<x < Feasible Although there are some shortcomings and the E-LKPD product needs
81,24 to be improved, all the items evaluated are appropriate.

The method used to examine data from a
product test or trial is to use a
questionnaire that can measure student
responses. The results of student
feedback are evaluated by involving the

formula:
_Xx
P= >l x 100
Description:
P = Percentage of Feasibility
> x= Total score of student answers

Y. xi= Total score of the highest answer

To analyze the reaction results, the
following are used:

Table 3. Student Response Qualification
No. Percentage Learner Response

(%) Evaluation Method
1. 80-100 Good
2. 60-79 Good Enough
3. 40-59 Not Good
4. 0-39 Very Not Good
RESULTS AND DISCUSSION

This study was conducted at SMP N 2
South Region of Labuhanbatu. Before
conducting the study, the researcher
visited the school directly to assess the
condition and conditions of the school.
This study will obtain E-LKPD educational
products using HOTS-based questions to
be tested by students. Analysis (analysis),
design (design), development
(development), implementation
(implementation), and evaluation are the
five steps in the ADDIE model used for this
study.

1. Analysis Stage

The results of  preliminary
observations made by the researcher at
SMP N 2 Rantau Utara Labuhanbatu show
that the E-LKPD used in the school is still
in the form of paper collected from
mathematics textbooks and is still LOTS-
based. Due to lack of time, teachers could
not fully develop E-LKPD using HOTS-
based questions to create a new E-LKPD
according to the curriculum.
2. Design Stage

After the analysis is completed, the
next step is to design the E-LKPD. This
stage includes two things: designing the
instrument and systematically designing
the E-LKPD

Lembar Kerja Peserta Didik

TEOREMA PYTHAGORAS

Figure 2. E-LKPD Cover Visualization
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3. Development Stage

Furthermore, at this stage, the
development of E-LKPD is carried out
which is evaluated by a team of expert
lecturers. This stage is conducted in order
to obtain the E-LKPD product that has
been reviewed based on input from the
validator. E-LKPD eligibility criteria are
assessed using graphic elements, content,
presentation and language. The media
expert was the first to correct the lack of
media to be displayed, the media expert

gave an average score of 65.7 because
there were several aspects that needed to
be checked, namely the inappropriate
color design of the pictures, the
unattractive cover design, and the
inappropriate layout of the text and
images on E-LKPD After being reviewed at
the next meeting, the media expert gave an
average score of 80.0 in the category
62.50 < x < 81.24to be suitable for
use.

Table 4. Media Expert Validation Criteria

Assessment Indicator Score
Aspect 1 2 3
Cover format 1. LKPD cover has a clear focus point. Vv
Cover Type 2. The background color is the contrast and color of the LKPD title.
3. LKPD's typeface is suitable for LKPD's content. v
Cover 4. Illustrations are very interesting because they display clear or v
Explanation concrete objects and not abstract ones that can be easily
understood.
Structure of 5. The content layout of the LKPD is uniform between the front page, v
LKPD Content subject or content, and the last page, which includes similar or
equivalent chapter headings.
6. The print area and margins are proportional to the content of the v
LKPD.
Typical Content 7. The typeface used is easy to use and easy to read.
of LKPD
Overview of 8. The overall picture is appropriate, attractive, and creative.
LKPD Content
Text Structure 9. Creates well-proportioned and normal-sized paragraphs (text

layout).
LKPD Size

10. LKPD sizes meet ISO standards, with a tolerance of 5-20 mm. A4

(210 x 297 mm), A5 (148 x 210 mm) and B5 (182 x 257 mm) are

all suitable paper sizes.

Next, the material expert rechecked
the writing of words that were too difficult
for students to understand, the validator
gave an average score of 77.5 with a good
category of 62.50 < x < 81.24. This
means that the material in e-LKPD is
eligible to be used in e-IKPD since the
verifier has already been declared valid
(Syafi’i et al., 2018). E-LKPD based on
HOTS questions on the material of the
phytagoras theorem can be continued at
the next stage after verification, review,
and signature of validity.
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Table 5. Material Validation Criteria

Assessment Criteria Indicator 1 Szcor?)e 4
Content Suitability 1. Compatibility of study materials with CP and KD. V
2. Deeper material v
3. The quality of the description of the learning materials v
offered.
4. The LKPD is combined with practice exams tailored to N
competency achievement metrics.
Appropriateness of 5. Content presentation
Presentation 6. Cultivate thinking skills. v
7. Suitability in promoting learning interaction. v
Language 8. Accuracy of EYD used. v
Content Suitability 9. Use of simple and effective language. v
10. The variety of sentence meanings in LKPD V

4. Implementation Stage

The experiment was carried out
directly to eighth grade students of SMP N
2 South Rantau Selatan, a total of 31

students using questionnaires at this stage
of implementation. The results of the E-
LKPD trial based on the student response
questionnaire can be seen in Table 6.

Table 6. Average Percentage of Student Evaluations

No. Assessment Indicator Percentage Criteria
of Answers
(%)

1. Are the materials used in E-LKPD easy to understand and follow the 87 Good
learning indicators?

2. Are the E-LKPD questions clear and easy to understand? 80 Good

3. Is the language used for E-LKPD effective? 77 Good

enough

4, Is it possible to increase motivation and curiosity through the 83 Good
implementation of this E-LKPD?

5. Is the presentation of E-LKPD interesting and encouraging? 90 Good

6. Does this E-LKPD help you solve problems in Pythagorean theorem 77 Good
material? enough

7. Does this E-LKPD add to your knowledge of the Pythagorean theorem 74 Good
material? enough
Average 81,1 Good

In conclusion, Table 6 shows the
average percentage of student evaluations
of 81.1% is in the good category, showing
that E-LKPD can be used in learning.

5. Evaluation Stage

At the final stage of this ADDIE, the
evaluation of the feasibility of HOTS-based
E-LKPD on the material of the Pythagoras
theorem was made based on the
verification results and student responses.
The researcher found that this measure of

feasibility shows that E-LKPD is suitable to
be applied in learning.

Based on the results of the five levels
that have been completed, students show
improvement in learning outcomes. The
use of HOTS on E-LKPD that is used in
learning to train students' high-level
thinking skills such as critical thinking,
creative thinking, reflective thinking, and
problem solving. In the development of E-
LKPD pay attention to the design of the
message so that the media produced is
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very interesting to students. Previous
research findings also reveal that media
delivered with interest will help increase
learning motivation (Handayani &
Amirullah, 2019). Furthermore, other
studies have confirmed that the
development of Electronic Worksheets
has valid, practical and meaningful results
(Marian & Suparman, 2019).

HOTS-based E-LKPD has also
conducted practical tests, which were
obtained based on student responses to
electronic learning sheets wused in
learning. Rantauprapat obtained a
practicality percentage of E-LKPD based
on HOTS of 81.1% in the good category,
showing that E-LKPD can be used in
learning. Based on the percentage of
practicality above, it can be concluded that
the HOTS-based E-LKPD developed is
practically used in teaching.

CONCLUSIONS AND SUGGESTIONS

Based on the results and
interpretation, it can be concluded that the
development of E-LKPD or electronic
student worksheets based on Higher
Order Thinking Skills (HOTS) for the
learning of the Pythagorean theorem
material in secondary school grade VII N 2
Rantauprapat is effectively used in
mathematics. learning. This is supported
by evaluations by media experts and
material experts who show an average
qualification percentage of 80.00 and 77.5
respectively. Next, student feedback
shows an average of 81.1% can use this E-
LKPD for teaching and learning activities.

Further studies also need to evaluate
the long-term effects of using E-LKPD on
students' critical thinking skills and
learning outcomes. In addition, the next
researcher can compare conventional
learning methods with E-LKPD and
involve other variables such as learning
motivation and student survival to get a
more comprehensive picture of the effects
of E-LKPD.
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