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This study was conducted to address issues in schools, such as
students’ lack of understanding of the material, the use of
conventional learning models, and limited use of learning media.
The main goal of the research was to develop a valid, practical, and
effective LKPD based on the Learning Cycle 5E model for biology
lessons, specifically on the topic of the Movement System for 11th
grade students at Kartika -2 High School in Medan. This research
followed the 4D development model, with data collected through
observations, interviews, tests, and questionnaires.The study used
several data collection instruments: teacher interview sheets,

material, learning, and media validation questionnaires, teacher and
student response questionnaires, and pretest and posttest questions.
The results showed that the validation by material experts resulted in
an average percentage of 90.6%, classified as "very feasible.”
Validation by learning experts showed 84.6%, also categorized as
"very feasible,” while media expert validation resulted in 90%,
considered very feasible.The practicality of the media was
confirmed by education practitioners, who gave it a 93% rating of
"very practical," and the student response questionnaires showed a
92% rating of "very practical." The N-Gain test from pretest and
posttest scores showed an N-Gain of 0.75, indicating
effectiveness.In conclusion, the LKPD based on the Learning Cycle
5E model is highly valid, practical, and effective for biology
learning, with positive feedback from both teachers and students and
significant improvements in learning outcomes.

INTRODUCTION
Education is one of the main pillars in shaping the quality of human resources. Education is
also a means to produce students who are creative, talented, skilled, and qualified so that they are
more worthy as human beings. Education in schools really needs educators who can be responsible
for guiding and directing students through student-oriented learning (Students Centered). Students
are required to be more active and play a role in the classroom so that they can build their ability to
recognize, find out, learn, and find solutions (fatmawati & yuzrizal, 2020). Education remains in
line with existing developments if educators are more creative in creating an interesting and fun
atmosphere to attract students' attention at school, especially in biology subjects. Most of biology
learning is through real learning. Learning with real experience can affect the processing of
information, for example visualization experience will be better than listening experience, as well as
the experience of doing will be better than just the experience of seeing. Students who have a high
understanding of biology can easily stimulate thinking skills, and be able to solve problems in
everyday life.
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There are several factors that can affect learning outcomes, namely teacher competence,
curriculum system, students, and learning strategies and methods. These components play an
important role in achieving learning objectives. Likewise with learning media, learning media is an
intermediary that carries messages or information between the source and receiver so that it
becomes one of the influential factors in achieving learning effectiveness. Education in schools to
support learning requires media and learning models, especially for learning biology which is very
abstract so that media and learning models are needed so that teachers can easily convey biology
learning information and also teachers understand it more easily, so that there are no difficulties in
the teaching and learning process (Mukaromah, 2021).

One of the components of learning tools that can help students to better accept the lessons
given by the teacher is the Learner Worksheet (LKPD). LKPD is needed in the learning process
because it makes it easier for students to understand the material and practice experiments both
inside and outside the classroom and at home. LKPD serves as a student learning guide and also
makes it easier for students and teachers to carry out teaching and learning activities. Learning
using LKPD is effective for improving student learning outcomes, knowledge, attitudes, and skills.
Based on this statement, the availability of LKPD can help in the learning process (Raudoh, 2023).

The results of interviews conducted by researchers with one of the XI grade biology teachers
at SMA Kartika 1-2 Medan, namely: (1) the learning process only uses teaching materials in the
form of printed books. Information was obtained that the teacher has never developed teaching
materials in the learning process so that it only uses printed books and questions listed in printed
books, even though there are many teaching materials that can be developed by teachers to support
the learning process such as modules, LKPD, handouts, and so on. (2) In the learning process, it is
still conventional. Teachers have not used a varied learning model. Teachers only use lecture
methods and group discussions at some times, even though there are many learning models that
teachers can use according to the material being studied. Interviews conducted by researchers with
students of class XI IPA 2 that 86.1% of students have never used LKPD in the biology learning
process and 13.9% have used LKPD in the learning process but not intensely used, students said
that often the teacher only learns using a textbook. In addition, the delivery of material is only by
the lecture method. This is less effective, causing students to easily get bored with the subject
matter because students are only given reinforcement to remember, do questions in the student
book, or make monotonous notes. If students are not given reinforcement to understand the material
and make notes, they will be bored (Raudoh, 2023). In addition, 52.8% of students said that the
Motion System material is one of the difficult materials to learn in learning biology. This material is
considered difficult to understand because there are several sub-materials that require students to be
able to identify muscle types, describe muscle structure, explain the location, and how muscles
work (Mukaromah, 2021).

Based on the above problems, a solution is needed to overcome these difficulties, namely
the need for the development of teaching materials that better support the teaching and learning
process. The teaching material to be developed is the Learner Worksheet (LKPD). The
constructivism approach in the development of LKPD is very important to improve the quality of
the student learning process. With this approach, students can build their understanding
independently through active involvement in learning activities. One model that is relevant to this
approach is the 5E learning cycle, which consists of five stages: Engage (attracting students'
attention), Explore (concept exploration), Explain (further explanation), Elaborate (concept
development), and Evaluate (understanding assessment). The 5E Learning Cycle can be defined as
a learning method that focuses on activities that encourage students to understand scientific
concepts, explore and deepen their understanding, and then apply these concepts to new situations.
Through this model, the LKPD designed by teachers is intended to help teachers implement a
learning model that is easier for students to understand, create new learning media that align with
the current curriculum, provide contextual learning experiences, and enable students to actively
develop concepts through practical activities, thereby achieving the desired learning outcomes
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(Matitaputty & Sopacua, 2023).

One of the materials for class XI SMA even semester in the Merdeka Curriculum is motion
system material. This material is suitable when delivered and assisted by using the Learning Cycle
5E learning LKPD. This is because this material will be easier when conveyed through observation,
experimentation, discussion, analysis, and so on. The LKPD can help students build material
concepts. Based on the explanation above, the purpose of this study is to produce a LKPD based on
Learning Cycle 5E product that is feasible to assist students in learning movement system material.

According to (Wulandari et al., 2024), it is important to implement a new learning model
that requires students to play an active role in learning. A learning model that can make learning
more active and provide opportunities for students to improve their reasoning skills is the 5E
Learning Cycle and the hope after using the 5E Learning Cycle-based LKPD is that students'
understanding will improve, student activity will increase, and it will become a fun and effective
learning medium.

MATERIALS AND METHODS
1. Time and Place of Research
This research conducted at Kartika 1-2 High School in Medan, which is located at Jalan
Brigjend H.A Manaf Lubis, Central Helvetia, Medan Helvetia District, Medan City, North
Sumatra. The research will be conducted from October 2024 - October 2025.
2. Research Method
The type of this study uses research and development methods. The product developed in
this study is a Student Worksheet based on Learning Cycle 5E on Movement Systems materials
using the 4D model which consists of 5 stages, namely the Define, Design, Development, and
Dissemination.
3. Population and Sample
The subjects of this research were material expert lecturers, media expert lecturers, learning
expert lecturers, class XI-2 SMA Kartika 1-2 Medan, and one biology teacher of class XI SMA
Kartika I-2 Medan. The object of this research is the feasibility of teaching materials in the form
of Student Worksheets (LKPD) based on learning cycle 5e movement system material.
4. Research Procedure
The procedure used by researchers in developing products follows the 4-D development
model. The following is a chart of the development stages of the 4-D model.
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Figure 1. Flow of Research Procedure
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At define stage, the initial stage is carried out to fill in the list of learning requirements to
see and find problems that exist at SMA Kartika I-2 Medan. Steps at this stage, namely
curriculum analysis, material analysis, and student analysis. Design stage is the preparation of
Student Worksheet based on Learning Cycle 5E on the material of the Motion System in class XI
SMA Kartika 1-2 Medan. The purpose of this LKPD design is to ensure that the LKPD is
designed with the abilities and needs of students in accordance with the Merdeka curriculum.
The steps of designing LKPD include collecting material, selecting formats, preparing test
instruments. The development phase is the phase where researchers design the developed
product. The elements implemented in the development phase are expert validation, media
revision, and media practicality test. After completion of the improvement, the next stage is the
dissemination stage. At this stage the LKPD that has been revised during the development stage
will be produced for use on a wider scale in other schools, to test the effectiveness of real users
of teaching materials over a long period of time.

5. Data Collection

The data collection technique in this study was used interview, questionnaires and test.

Interviews were conducted to collect information by means of questions and answers between
researchers and research subjects. Interviews in this study were conducted at SMA Kartika -2
Medan by conducting interviews with biology teachers as resource persons. The interview data is
the basis for identifying problems related to methods, learning media sources, and learning
models. The questionnaire in this study was shown to product validators, namely 3 expert
teachers consisting of material experts, learning experts, media experts, and 1 biology teacher.
The test method in this study is to conduct a pretest and posttest on students of class XI-2 at
SMA Kartika 1-2 Medan. The questions given to students are in the form of multiple choices
which are used to measure the improvement of student learning outcomes on the material of the
motion system after testing using the LKPD based Learning Cycle 5E.

6. Data Analysis

This research uses descriptive data analysis and the data analysis method is divided into two
parts, namely data analysis of validation survey results conducted by experts (material, learning,
and media),teachers, and students and data analysis of product effectiveness using normalized N-
gain. The data obtained from the answers to the questionnaire given were analyzed with a Likert
scale.

a. Expert Team Assessment Data Analysis
The data obtained from the answers to the questionnaire given were analyzed with a
Likert scale. Data was obtained in the form of a check list summarized in the form of a Likert
scale that has been scored as in Table 1.

Table 1. Criteria for Answering Instrument Item Validation with Likert Scale

No Answer Score
1 Very Feasible 5
2 Feasible 4
3 Fairly Feasible 3
4 Less Feasible 2
5 Not Feasible 1

From the results of the calculation using the formula above, a number in the form of
percentages is produced which is interpreted qualitatively.

Table 2. Presentation of Assessment and Feasibility of Validation Questionnaire Instruments

Interval - A
Score Range Presentation (%) Criteria Qualification

The questionnaire instrument is

32,5< x<40 81,25 <x <100 Very Feasible ready to be utilized in the field
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Interval

Score Range Presentation (%b)

Criteria Qualification

for research / no revisions
The questionnaire instrument is
25< x<325 64,28 <x <81,25 Feasible ready to be used in the field for
research / no minor revisions
The questionnaire instrument
can be continued by adding
175< x<25 44,64 < x<62,5 Less Feasible ~ something  missing, making
certain ~ considerations,  the
additions made are not too large.
Revise the questionnaire
instrument by re-examining

10< x<17,5 25< x <438 Not Feasible carefully and looking for
weaknesses in the product to be
refined.

Table 3.Presentation of Assessment and Feasibility of LKPD for Expert Questionnaire Instruments

Interval I e .
Scor Range Presentation (%) Criteria Qualification

LKPD products can be used in
the field for learning activities

47 < X <56 83,92 <x <100 Very Feasible b . -
ut there are minor revisions /
no revisions
LKPD products can be used in
36 < x<46 64,28 <x <82,14 Feasible the field for learning activities

but there are minor revisions

LKPD  products can be

continued by adding something
25< x<35 44,64 < X <62,5 Less Feasible  that is lacking, making certain
considerations, the additions
made are not too large.
Revise the LKPD by re-
examining carefully and looking
for weaknesses in the product to
be refined.

14< x<24 25< x<42,85 Not Feasible

b. Data Analysis of Teacher & Students Practicality Test Questionnaire Results
The instrument assessment was arranged according to a rating scale calculation scale
which was tested on 1 biology teacher at SMA Kartika 1-2 Medan. Data obtained in the form
of a check list summarized in the form of a Likert scale that has been given a score in table 4.
The presentation of the LKPD practicality test by the teacher can be seen in table 4.

Table 4. Criteria for Practicality Test Results by Teachers & Students

No Interval Criteria
1 76% - 100% Very Practical
2 51 % - 75% Practical
3 26% - 50% Less Practical
4 0% - 25% Not Practical

1) Validity Test
Test validity is used to determine how valid the items used as research instruments
are. In the validity test, the product moment correlation technique is used, namely the
definition ., will show the correlation index between variables X and Y using the help
of SPSS. To determine the level of validity from the beginning, the validity of the
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questions was tested using SPSS. For multiple choice learning outcome tests on the
validation test results can be seen in the following table.

Table 5. Criteria for Question Validity

Range Classification
0,810-1000 Very High Validity
0,610-0,800 High Validity
0,410-0,600 Fair Validity
0,210-0,400 Low Validity
0,000-0,200 Very Low Validity

2) Reliability Test
The reliability test is used to state the consistent level of a test question. With the
interpretation of the reliability value as follows

Table 6. Interpretation of the Reliability Value

The value of r Interpretation
0,00-0,20 Very Low
0,21-0,40 Low
0,41-0,60 Fair
0,61-0,80 High
0,81-1,00 Very High

3) Problem Difficulty Level
Level of difficulty is a number that indicates the difficulty and ease of a question.
With criteria as follows

Table 7. Test Score Question Difficulty

Question Difficulty Level Question Category
0,00-0,29 Difficult
0,30-0,69 Medium
0,69-1,00 Easy

4) Differentiating Power
In determining the differentiating power of the question, with criteria as follows

Table 8. Criteria for Question Distinguishing Power

Criteria for Question Distinguishing Power Interpretation
0,00-0,20 Bad
0,21-0,40 Fair
0,41-0,70 Good
0,71-1,00 Excellent

5) Data Analysis of Product Effectiveness Assessment
Development Research in the field of education to see its effect can be directly
carried out product assessment after being simulated, the assessment is carried out to
obtain the feasibility or effectiveness of the product results. The developed LKPD
product is tested for its effect in the teaching and learning process. The design was
carried out with One-Group Pretest-Posttest Design. The implementation used one class
with a total of 36 students with the research design listed in table 9.

Table 9. One — Group Pretest — Posttest Design

Class Pre-Test Treatment Post-Test
X1 SMA Kartika 1-2 A With LKPD A,
Medan
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With the gain index interpretation criteria shown in the following table 10:

Table 10. N-Gain Category

Nilai N — Gain Category
N — Gain > 0,70 High

0,30 <N - Gain>0,70 Medium
N — Gain < 0,70 Low

RESULTS AND DISCUSSION

This study produced a product in the form of a Student Worksheet (LKPD) based on the 5E
Learning Cycle for Grade XI high school students on the subject of motion systems. This LKPD
was created using the 4D development model with the stages Define, Design, Develop, and
Disseminate, which was developed by Sivasailam Thiagarajan, Dorothy S. Semmel, and Melvyn 1.
Semmel in 1974. The first stage in this research is definition. The creation of a product begins with
analyzing the requirements for the development of that product. Therefore, at this stage, an analysis
was conducted on the requirements for developing LKPD based on the 5E Learning Cycle for the
Motion System material in grade XI at Kartika 1-2 High School in Medan. The definition stage
involved curriculum analysis, student analysis, and material analysis. At design stage, preliminary
LKPD design is carried out with the aim of obtaining a framework or initial concept for product
design. This stage consists of instrument preparation and media selection.

Table 11. LKPD based on Learning Cycle 5E on Movementt Systems Material

No. Student Worksheet Explanation
1 ’«&%\ Z The first page (cover) of the LKPD
Nowe?/ sy consists of the LKPD title, independent
LEMBAR KERJA curriculum logo, the agency logo, the
PESERTA DIDIK learning model used in the LKPD, the
LEARNING CYCLE 5E material to be discussed, the name of the
Tema: Sistem Gerak Manusia LKPD athor, and a space for students to

write their identity (hame and class).

Disusun oleh : s

Angelica Natasya Elisabeth Nababan

Prof. Dr. Martina Restuati, M.Si =
" + 4 N 3

2 PETUNJUK PENGGUNAAN LKPD Page 3 contain instructions for using

: o the LKPD. This page provide
1.Pada tahap Engagement (pembangkitan rasa ingin . .
tahu), diharapkan dapat membangkitkan minat information on how to use the LKPD
dan  keingintahuan siswa tentang  topik . .
pembelajaran. - based on learning cycle 5e learning
e s e cycle in accordance with the stages of
:(::;viv;;::k kecil untuk menguji perkiraan :;::: Iearnlng model

serta ide-ide melalui kegiatan seperti praktikum
atau telaah literatur.

3.Pada tahap Explanation (penjelasan), siswa
diminta untuk menjelaskan konsep dengan kalimat
mereka sendiri dan menunjukkan bukti dari
penjelasan mereka melalui diskusi.

4.Pada tahap Elaboration (mengembangkan), siswa
diarahkan untuk menerapkan konsep keterampilan
yang sudah ada dalam situasi baru melalui
kegiatan-kegiatan.

5.Pada tahap Evaluation (penilaian), siswa diminta
untuk mengerjakan soal-soal untuk mengetahui
hasil belajar siswa.

-
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No.

Student Worksheet

Explanation

3

KOMPETENSI AWAL

Peserta didik memiliki pemahaman awal tentang sistem
gerak manusia dan mampu membuat kesimpulan dari
materi yang dipelajari

CAPAIAN PEMBELAJARAN

Peserta didik mampu menganalisis struktur dan fungsi
sistem gerak pada manusia (rangka, otot, sendi) serta
dengan dan

konsep tersebut dalam menjaga kesehatan diri

TUJUAN PEMBELAJARAN

* Menganalisis struktur dan fungsi rangka sebagai
penyusun sistem gerak manusia.

o Menyimpulkan  hubungan  antartulang  yang
membentuk sendi.

o Memperjelas struktur dan fungsi otot sebagai
penyusun sistem gerak manusia

* Mengkarakteristikkan  berbagai penyakit atau
gangguan yang berhubungan dengan sistem gerak
pada manusia.

o
s
4

Page 4  consists of  Basic
Competencies, Learning Outcomes,
and Learning Objectives in accordance
with the material being studied.

EXPLANATION

b Setelah menuliskan nama-nama tulang yang
)7 sesuai di kolom yang telah disediakan,
manakah tulang yang termasuk rangka

* Sejak kita dilahirkan tubuh kecil kita sudah
dipenuhi tulang-tulang. Setidaknya terdapat 270
tulang yang membentuk rangka manusia pada
saat kita lahir.

* Jumlah tulang menjadi sekitar 206 tulang saat
memasuki usia dewasa, sebagai akibat adanya
beberapa tulang yang tergabung bersama

o Tulang terpendek pada manusia terdapat di

telinga sedangkan tulang terpanjang terdapat di

kaki yaitu di tulang paha (femur).

Tulang-tulang yang menyusun rangka manusia

ini kemudian dibagi lagi menjadi 2 bagian, yakni

kerangka aksial yang berjumlah 80 tulang, dan

kerangka apendikular yang terdiri dari 126

tulang.

—"
—
—

- )

aksial dan rangka apendikular pada sistem
rangka manusia ?

Kemudian, tunjukkan bagian rangka aksial dan rangka
apendikular pada torso rangka manusia kepada guru
dan teman-teman kelasmu !

Jawab:

Jawab:

dari bayi hingga dewasa?
Jawab:

Pertanyaan:

EXPLORATION

Rangka Tubuh Manusia

Tulistah nama tulang dari rangka tubuh manusia
sesual dengan bagian yang ditunjuk dengan tepat

EVALUATION

Jawablah pertanyaan di bawah ini.

< Apa fungsl dari rangka manusia? (Jelaskan
menggunakan pemahaman kamu sendiri)

- Setelah kalian belajar mengenal rangka manusia, coba
sebutkan minimal masing-masing 3 cantoh tulang
yang termasuk rangka aksial dan rangka apendikular!

* Bagaimana kendisi ubun-ubun pada manusia mulai

[13]

The image above is the seventh
component of the LKPD, namely
the content section. On pages 5-13,
there is material that will be studied
by LKPD the learning cycle 5E
based skeletal system. The content
of the material is adjusted to the
stages of the learning model,
namely Engagement, Exploration,
Explanation,  Elaboration,  and
Evaluation. Engagement contains
key learning activities that stimulate
students'  curiosity about the
learning topic, namely the skeletal
system. Exploration contains key
learning activities that involve
students and provide them with the
opportunity to build their own
understanding. Explanation contains
key learning activities that give
students the  opportunity to
communicate what they have
learned so far and explain its
meaning

EVALUATION

ENGAGEMENT

Tahukah kamu bahwa manusia memiliki jumlah sendi
berkisar 250-350 sendl, bervariasi tergantung usia r- ]

» Sendi adalah hubungan antara dua atau lebih

tulang yang memungkinkan terjadinya gerakan T
atau tetap kokoh pada bagian tubuh tertentu. —

* Pada tubuh manusia terdapat tiga sendi, yaitu —

Teka-Teki
Sendi pada Manusia

Jawablah teka-teki di bawah ini dengan tepat sesuai
petunjuk pada kolom mendatar dan kolom menurun.

[TIIIL?

sinarthrosis (sendi mati), ampiarthrosis (sendi

TITTTT

kaku), dan diarthrosis (sendi gerak).

Ve

n ke

Ja arah diseb

inarthrosi: . i pi is | 1 gerakar
(sendimati)  (sendigerak)  (sendikaku) 2 Yamalan g g dout
— 4. Tempat pertermuan antara dua tulang

sendi mati) disebut

On pages 14-19, there is material that
students will learn about joints based on
the 5E Learning Cycle. The content of
the material is tailored to the stages of
the learning model, namely Engagement,
Exploration, Explanation, Elaboration,
and Evaluation. Engagement contains
the main learning activities that stimulate
students' curiosity about the learning
topic, namely joints. Exploration
contains key learning activities that
involve students in discovering their
own understanding, such as finding out
about the types of joints and their
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No. Student Worksheet Explanation
functions. Evaluation is the final stage of
learning, which consists of activities for
students to evaluate their understanding.
Students are asked to write answers to
questions about joints in a crossword

puzzle.
6 EVALUATION On pages 20-24, there is material that
students will learn about muscles based
Otot Pada Manusia on the 5E Learning Cycle. The content
see ___, @ i of the material is adapted to the stages of
Otot pada manusia berjumiah lebin dari 600 otot ’7 io i the Iearn!ng mOdeI’ namEIy Engagem_ent’
e L L —_— Exploration, Explanation, = Elaboration,
e rrmtran e marciung dathn —— and Evaluation. Engagement consists of
“ T (e key learning activities that stimulate
Lalu, otot apa yang paling kuat paf!a (ub%m kita? o ;F:;:i‘?'\hwm 1 i . . .
Ot apa yangpaing besardan paling e = / i students' curiosity about the learning
it o tabah b Lon otk ot - el
menghasilian panas pad tubut a2 === topic, namely muscles. Evaluation is the
3 P - i o oo final stage of learning, which contains
P { D@ oo activities for students to evaluate their
L tersebut? -
mﬁgxﬁ e understanding. Students are asked to
o - o write answers to questions about
muscles in the column provided based
on what they have learned.
7 “ BELNARAN N On page 25-29, there is material that
EVALUATION - H
‘ - sg;:;s;m a Sistem Gerak students will learn about disorders of the
angguan s'stem Gera musculoskeletal system based on the 5E
L ] N Onteoporasis Kioss  Dielas Learning Cycle. The content of the
oty st Faies st material is adapted to the stages of the
- ahkan tanpa disadari sampai .
L perunnenseming: ° — learning model, namely Engagement,
- 2\ Exploration, Explanation, Elaboration,
e e b, " 2 : and Evaluation. Engagement consists of
e b ™ y key Iearning_ aptivities that stimul_ate
Wik students' curiosity about the learning
_ : : - topic, namely disorders of the human
Apa penyebab terjadinya penyakit seperti di atas? . . .
Lol e mencegah tradinyz penakt peca | [ motor system. E_valuatlon_ is the f|r_1al
E stage of learning, which contains
$in —_— - -
“\17 —) : s s activities for students to evaluate their
\ 9] understanding. Students are asked to
write down their answers.
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After completing the design and media creation stages, the next step taken by the researcher
was to develop the media. The media development stage aimed to produce a good LKPD based on
Learning Cycle 5E after receiving revisions, suggestions, and input from experts. The suggestions
and input received by the researcher were used as a reference for improving the 5e learning cycle-
based LKPD developed by the researcher (Matitaputty & Sopacua, 2023).

Table 12. Material VValidation Results

No Assesment Aspects Score Total
1 Content Feasibility 31
2 Presentation Feasibility 13
3 Language Feasibility 24
Total 68

Average Value %8 _ 0.906
75 !
Average Percentage 8 « 100% = 90.6%
75 !
Category Very Feasible

The material validation was conducted at the Faculty of Mathematics and Natural Sciences.
After revisions were made following the material validation, the material developed by the
researcher received a score of 90.6% in the validation. According to opinion Saputri et al. (2023),
The total percentage shows that the media is “Valid/No Revision Needed” and falls into the “Highly
Suitable” category for use in the learning process.

Table 13. Learning Validation Results

No Assesment Aspects Score Total
1 Content Feasibility 27
2  Learning Components 28
Total 55
Average Value 55 _ 0846
65 !
Average Percentage 55 % 100% = 84.6%
65 !
Category Very Feasible

Content validation was carried out at the Faculty of Mathematics and Natural Sciences.
After revisions were made following content validation, the material developed by the researchers
received a score of 84.6% in the validation process. According to Saputri et al. (2023), the total
percentage shows that the media is “Valid/No Revision Needed” and falls into the “Highly
Suitable” category for use in the learning process.

Table 14. Media Validation Results

No Assesment Aspects Score Total
1  Software 24
2 Visual Communication 39

Total 63

Average Value 3 _-009
70 !
Average Percentage 63+ 100% = 90%
70
Category Very Feasible

The material validation was conducted at the Faculty of Mathematics and Natural Sciences.
After revisions were made following the material validation, the material developed by the
researcher was given a score of 90%. According to Saputri et al. (2023), The total percentage shows
that the media is “Valid/No Revision Needed” and falls into the “Highly Suitable” category for use
in the learning process.
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Table 15. Teacher's Response Results

No Assesment Aspects Score Total
1 Learning Design 25
2 Operational 8
3 Visual Communication 22
Total 56
Average Value 56_093
60 '
Average Percentage 56, 100% = 93%
60
Category Very Feasible

Through the assessment results of education practitioners, the average score for the 5E
Learning Cycle LKPD was 93%. According to Saputri et al., (2023), The media was declared “No
Revision/Valid” and classified as “Highly Suitable.” The validation assessment by education
practitioners included the practicality of the media, and based on the percentage of scores obtained,
the media was declared “Highly Practical.

Through the student response questionnaire, the percentage of the LKPD Learning Cycle 5E
media score was 92%. Media categorized as “Very Practical” according to the categorization value
by Saputri et al., (2023). The responses to the media contained in the questionnaire showed that
students were generally happy and enthusiastic about learning biology when using the 5E Learning
Cycle media. This was because the media used was designed with various attractive images and
colors. Students also stated that the media is very easy and practical to use, thereby improving their
understanding and knowledge of the material on the musculoskeletal system and encouraging
activity and cooperation among groups of students in class Xl at Kartika I-2 High School in Medan
during learning. Based on the results of validation by education practitioners and student response
questionnaires, it can be concluded that the Learning Cycle 5E media is “Very Practical.”

Table 16. Comparison of Pretest and Posttest Score for Class XI-2

Pretest Score Posttest Score Description
Total Amount 1320 2265 Increased
Average 50,76 87,11

From the results of the Pretest and Posttest calculations, it is known that the average Pretest
score was 50.76, while the average Posttest score increased to 87.11. Furthermore, an analysis was
conducted using the N-Gain test, which aims to measure the effectiveness of learning or
intervention in improving student learning outcomes in this study, using the following formula.

Based on the overall N-Gain score calculated using the pretest and posttest scores, the
average N-Gain Score was found to be “0.75,” which according to the N-Gain Score interpretation
table by Kurniawan & Hidayah (2020), showed a “High” increase. In addition, the average N-Gain
Score (%) was found to be “74.58%”, according to the N-Gain Score (%) interpretation table by
Kurniawan & Hidayah (2020), stated that the media used was “effective.” It can be further noted
that there was an increase in student learning outcomes before and after using the LKPD learning
media based on the 5E Learning Cycle. Therefore, it can be concluded that the LKPD learning
media based on the 5E Learning Cycle for teaching biology material on the musculoskeletal system
in class XI-2 can be considered effective.

CONCLUSION

Based on the results of the research and discussion previously described, the conclusions
obtained are as follows, The feasibility of LKPD media based on the 5E Learning Cycle for motion
system material, according to subject matter experts, is categorized as highly feasible with an
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average percentage score of 90.6%. The feasibility of LKPD media based on the 5E Learning Cycle
in motion system material according to learning experts is categorized as highly feasible with an
average percentage score of 84.6%. The feasibility of LKPD media based on the 5E Learning Cycle
in motion system material according to learning experts is categorized as highly feasible with an
average percentage score of 90%. Based on the responses from biology teachers, the practicality of
the 5E Learning Cycle-based LKPD for the musculoskeletal system material was categorized as
very practical, with an average percentage score of 93%.Based on the responses from students, the
practicality of the 5E Learning Cycle-based LKPD on the subject of the motion system was
categorized as very practical, with an average percentage score of 92%. Based on the N-Gain test
conducted on the effectiveness of the 5E Learning Cycle-based LKPD learning media for motion
system material, the LKPD media developed falls into the high category with a percentage of 75%.
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