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Penelitian ini bertujuan untuk mengembangkan media pembelajaran e-
booklet dengan metode mnemonik pada materi sistem gerak untuk mengatasi
kesulitan siswa dalam menghafal materi Biologi yang memiliki banyak istilah
asing. Penelitian ini menggunakan metode ADDIE yang terdiri dari lima
tahap, yaitu analyze, design, develop, implement, dan evaluate. Hasil
penelitian menunjukkan bahwa e-booklet yang dikembangkan dinyatakan
“Valid” oleh ahli materi maupun ahli media dengan persentase rata-rata
berturut-turut adalah 93,3 persen dan 83,75 persen. Respon guru dan siswa
terhadap e-booklet yang dikembangkan tergolong “Sangat Praktis” dengan
persentase rata-rata berturut-turut adalah 98,75 persen dan 89,62 persen.
Hasil belajar kognitif siswa menunjukkan rata-rata perolehan nilai siswa
sebesar 92,14. Dan yang memperoleh nilai 275 sebanyak 27 siswa sehingga
diperoleh persentase ketuntasan sebesar 96,42 persen yang tergolong sangat
efektif. Hal ini menunjukkan bahwa media pembelajaran e-booklet efektif
digunakan pada materi sistem gerak untuk mempermudah siswa dalam
mengingat.

ABSTRACT

This research aims to develop e-booklet learning media with the mnemonic
method on the material of the motion system to overcome student’s
difficulties in memorizing Biology material which contains various foreign
terms. This form of study qualifies as research and development (R&D) and
employs the ADDIE method which consisted of five stages, namely analyze,
design, develop, implementation, and evaluate. The results demonstrate
that the developed e-booklet was declared "valid" by material experts and
media experts with an average percentage of 93.3 percent and 83.75
percent, respectively. The response of teachers and students to the
developed e-booklet is classified as "very practical” with an average
percentage of 98.75 percent and 89.62 percent, respectively. The average
student score on cognitive learning outcomes was 92.14. Among the
participants, 27 students obtained a score of 275 were 27 students, thereby
resulting in completeness percentage of 96.42 percent, classified as very
effective. This indicates that the e-booklet learning media is an effective tool
for facilitating memory retention.
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INTRODUCTION

In the learning process, students are encouraged to recall and memorize information, then
relate the information to everyday life. This is particularly relevant to the Biology learning process
which is closely related to everyday life (Marlina et al., 2018). In the context of Biology learning,
efforts are needed to make the learning process more optimal so that learning objectives can be
achieved optimally. In biology learning, there is movement system material that is difficult for
students to understand dur to its broad coverage usage of scientific language or foreign terms.
Therefore, it is essential to utilize learning media that is both practical and interesting, as this will
make it easier for students to remember the material they have learned. Lack of explanation of
the material can make it difficult for students to understand (Sakti, 2021).

Learning activities are insparable from the learning media as a means to achieve learning
goals (Amalia, & Setiyawati 2020). One of the most significant challenges in the learning process
is the utilization of learning media as a learning resource (Miftah, 2014). In the learning process,
optimizing the development of materials or teaching materials can facilitate communication
during the learning process. These materials can be referred to as learning media. In teaching
material, teachers must innovate in order to facilitate the understanding of the material being
taught (Maman, & Rajab 2016).

Learning media is designed to facilitate the stimulation of students' thoughts, interests and
desires, thereby promoting effective learning (Sukiman 2018). According to Wahid (2018), media
is defined as a tool to improve learning process activities, where the use of media can help convey
messages or material content in the learning process. Learning media is used to achieve learning
objectives which play a pivotal role in the learning process.

In accordance with the advancement in technology and science, teachers are expected to be
able to utilize a variety of learning media by leveraging technology to meet students' learning
needs. The use of media in the form of electronic booklets may serve as a solution for students in
achieving learning goals. Books in electronic form are considered capable of overcoming some of
the limitations of printed books (Asrowi et al,, 2019). Using e-books can make learning more
interesting and fun (Roslina et al., 2013).

Apart from textbooks, booklets can be used as additional teaching materials for students, for
increasing the learning effectiveness (Yudistira et al., 2021). Booklets are compact and lightweight
learning media that contain information with appealing illustrations. Booklets can serve as a
supplementary learning aid that enhances students' effectiveness in achieving learning objectives
(Novianti & Syamsurizal, 2021). Following this definition, booklets can be used as a biology
learning medium or as a support for textbooks which are limited in number (Apriyeni etal.,, 2021).
The booklet presented is packaged attractively and includes mnemonic methods in the material.
This can improve students' memory and interest in learning.

In the movement system material, there are many scientific names, which necessitate the use
of certain methods to facilitate the recall and memorize the movement system material. One such
method is the mnemonic method. Students' difficulties in remembering learning material can be
overcome by using the mnemonic method. Mnemonics are techniques that can be used to make it
easier for someone to remember something. Mnemonic term is derived from the name of the god
mnemosyne, who was god of memory (Amiryousefi, 2011). Mnemonics refers to the brain's ability
to create a series of certain words or abbreviations, facilitating someone to remember something.
In essence, mnemonics can be defined as the ability to associate words or ideas through an image
(Wahyudi, 2018).

In mnemonics learning, the material is presented in a concise form with simple language,
thereby facilitating easier understanding for students. Using mnemonic methods or coding
information can make it easier for students to remember information (Saparina et al., 2017). The
utilization of the mnemonic method allows the material to be converted into abbreviations by
combining words or sequences, with the aim of facilitating the recall of the learning material.

[t is anticipated that the utilization of the mnemonic method in conjunction with the booklet
will facilitate the recall and comprehension of the lesson material, thereby enabling the
attainment of the learning objectives. The booklet is presented in electronic form which can make
it easier for students in terms of flexibility as it is accessible via smartphone anytime and
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anywhere. With limited time, the use of electronic learning media can represent the material
(Pujiasih et al., 2021). Based on the explanation above, it is necessary to design research with the
title "Development of e-booklet learning media using the mnemonic method on movement system
material".
METHOD

This research is development research or R & D (Research and Development). Development
research is aimed at developing an effective product for schools such as teaching and learning
materials and media (Gustriani, 2019). The development process was performed following the
ADDIE development model which consisted of the Analyze, Design, Development, Implementation
and Evaluation stages. Further, this research involved validators (media experts and material
experts), biology teachers and class XI students at a high school in the city of Medan,
Indonesiatotaling 28 people. Meanwhile, the object of this research was an e-booklet with a
mnemonic method on movement system material. The variable of interest in this study is a single
variable, namely the development of E-Booklets using the mnemonic method, while the
independent variable is e-booklet product development and the dependent variable is student
learning outcomes.

A total of five research instruments was employed to measure or assess the developed
product. First, material expert validation sheet filled out by a material expert for providing
criticism and suggestions for the development of the motion system e-booklet. Second, learning
media validation sheet filled out by media experts with the aim of providing criticism and
suggestions on the design of the e-booklet product being developed. Third, teacher response sheet
filled out by the biology teacher at the school, serving as input material in the form of responses
or criticism and suggestions for improving the product. Fourthe, student response sheets filled in
by students to see student responses to the use of e-booklet products as alternative learning
media, especially regarding movement system material. Fifth, student test instruments. The data
collection was performed using 3 techniques, namely interviews, questionnaires and tests.

The data collected from this research comprise of result of validation of media and learning
materials as well as teacher and student responses. The garnered data was analyzed using
descriptive analysis. Media feasibility data is presented in the form of a 1-4 Likert scale (Table 1),
with the following steps.

(a) Give score for each item

Table 1. Booklet validity assessment category

Range Kategory

4 Very Good
3 Good

2 Pretty Good
1 Not Good

(b) Add up the total score of each validator for all indicators

(c) Provide validity and practicality values with the Formula 1:

Eligibility percentage = —<2rebtained o g0, (1)

Highest score total

The level of E-Booklet product validity category by media experts and material experts are
presented in Table 2.

Table 2. Criteria for determining booklet validity levels

Range (%) Category

25-40 Not valid, can’t be use

41-60 Less valid, can be used with many revisions
61-80 Valid enough, can be used with minor revisions
81-100 Valid, can be used without revision

The practicality analysis criteria for teacher and student responses is shown in Table 3.
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Table 3. E-booklet practicality criteria

Range Category
25-40 Less Practical
41-60 Quite Practical
61-80 Practical
81-100 Very Practical

Data analysis of student learning outcomes on the use of E-Booklets was performed using a
methodology that involved assigning textual scores to student learning outcomes using a Formula

2 from Jainuri (2021).

N=—2 __ x100 )

Highest score total
Note: N = student score; R = student's correct answer

To percentage of effectiveness of using E-Booklet learning media was calculated using the
Formula 3 from Jainuri (2021).

P == x100% (3)

Note: P = percentage of completeness; F = number of students who scored above 2 75; N = total
number

The criteria for the effectiveness of e-booklet learning media is presented in Table 4.

Table 4. E-booklet effectiveness criteria

Achievement Level Kategory

90%-100% Very Effective

75%-89% Effective

65%-74% Less Effective

55%-64% Ineffective

0%-54% Very Ineffective

Source: (Jainuri, 2021)

RESULT

The development of e-booklet product are in accordance with the ADDIE development model,
thereby, the implementation of this research is divided into five stages, as described in the
following.

Analyze

The analysis stage was carried out to determine basic needs and the occurring problems.
Analysis was carried out by observing directly and conducting pre-research interviews to
determine the needs in the learning process that underlie the development of this learning media,
as outlined in the 2013 curriculum. The analysis carried out in this stage included curriculum
analysis, analysis of student needs, problem analysis, concept analysis, and goal analysis.

The results of observations and interviews suggest that students face difficulty remembering
biology material that utilized a significant number of foreign terms or languages, particularly in
material related to movement systems. In particular, as many as 80.6% of students had difficulty
following learning on movement system material because the materials use numerous foreign
terms or languages. Apart from that, there is a diversity of student characters and learning styles
wich affects their understanding on learning materials. This becomes an obstacle for teachers in
achieving learning objectives. Apart from that, students have difficulty concentrating during
learning, thereby impeding remembering learning material. Further, their greater interest in
technology media, especially the use of smartphones, has worsen their issue of concentrating in
the learning material. In the movement system material, the structure of bones and skeleton,
muscles and joints can only be seen through pictures and video illustrations. Accordingly, e-
booklets can help provide detailed explanations or descriptions to ease students to remember and
master the material using the mnemonic method. Besides, it also provides concise material,
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accompanied by certain abbreviations, interesting pictures and videos that enables students in
memorizing the material.

The results of these observations serves as a reference for this development research to
produce alternative learning media on movement system material to help students to remember
and understand the learning material.

Design

The design stage was carried out by designing the initial product according to students needs
observed from the analysis results. Media was designed by compiling material and images from
various sources, choosing a booklet format, compiling research instruments, and preparing an
initial draft.

The material was prepared by identifying relevant sources from journals, books or the
internet in accordance with the material to be developed, namely human movement system
material. The collection of material was also accompanied by pictures and videos that support the
contents of the motion system e-booklet.

Format selection process involved reviewing existing booklet formats and determining the
booklet format to be developed. The selection of booklet format align with the research of
Prastowo (2014) with some modifications. The process of creating an e-book begins with
determining typography, including the layout of text and images, spacing, the suitability of images
for the material, and the suitability of the material itself. The price of the content, the combination
of yellow and blue with black, dark blue and red writing colors, as well as the size and appeal of
the e-booklet. The e-booklet is designed using the classic Montserrat font, with the e-booklet cover
title occupying a width of 60 sizels. The font size of the title selection is 16 points, while the booklet
content is 12 points with 1.5 spacing.

The research instrument was designed with guidance from the thesis supervisor to
determine the suitability of the booklet from the aspects of material, media and instructional
design. An instrument for teacher and student responses to the developed booklet were also
compailed.

The initial draft is the result of compiling material in a booklet. It was followed by production
of a prototype product that is ready to be corrected and revised by supervisors and expert
lecturers, as shown in the Figure 1 and 2.

Develop

At the development stage, the product display was designed in the chosen format using the
Canva application. It was compiled in pdf form to then be made into an e-booklet using Heyzine
Flipbook Maker. Products developed using Canva and Heyzine Flipbook Maker produce displays
that are in accordance with the initial planning.

BOOKLET

SISTEM
GERAK . ¢
MANUSIA ‘5.5

UNTUK SMA/MA KELAS X1

S
p -
= ‘/
Rena Firda Jast

Figure 1. Cover e-booklet
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Figure 2. View of e-booklet contents

At the initial product feasibility test stage, the product validity test was carried out to obtain
data in the form of validator assessments or suggestions. This test was carried out by involving
two validators each, comprising of material experts and media experts. The results of validity test
are presented in Table 5.

Table 5. Recapitulation of validation results from all validators

No Material Expert Validator percentage Criteria

1. Validator 1 91,6% Valid

2. Validator 2 95% Valid

Average 93,3% Valid

No Media Expert Validator percentage Criteria

1. Validator 3 87,5% Valid

2. Validator 4 80% Relatively valid
Average 83,75% Valid

Overall average 88,52% Valid

Based on the calculation results, the average validation percentage of all validators for the
developed e-booklet is 88.52%, which is classified as "Valid". The results of validation by experts
were used as a reference for revising the e-booklet.

Implementation

At the implementation stage, trials were carried out in the field. The trial was carried out in two
stages, as described in the following.

(a) One-to-one-trial

This one-on-one trial was carried out by inquiring biology teacher from State Senior High
School 13 Medan, Indonesia, to fill out a questionnaire concerning the input for the development
of the e-booklet. The obtained responses became the basis for the e-booklet evaluation process in
the evaluate stage. Statements in the questionnaire items were prepared based on three aspects,
namely appropriateness of content, appropriateness of presentation, and appropriateness of
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language. Based on the results of score calculations and classification guidelines, teacher
responses to the e-booklet developed were classified as "very practical” for use as learning media
with a percentage of 98.75%.
(b) Field try-out

In the field trial, the e-booklet learning media product was tested involving 28 eleventh grade
students from State Senior High School 13 Medan. Following the administration of product,
students were given a questionnaire and a test, consisting of 20 multiple choice questions on
motion system material via the link listed in the e-booklet in the form of Google Form. The results
of the study are presented in Table 6, which outlines the effectiveness of e-book learning media in
facilitating self-directed learning outcomes.

Table 6. Test results

Number Scores Relation Information
Frequency Relatively (%)
1 100 4 14,28% Complete
2 95 12 42,85% Complete
3 90 10 35,71% Complete
4 85 1 3,5% Complete
5 55 1 3,5% Not Complete
Total 28 96,42% Complete

Based on data from Table 6, the average score obtained by students on the movement system
material test is 92.14. There are 27 students who got a score of 275, resulting in a completion
percentage of 96.42% which was classified as "Very effective".

[t is crucial to comprehend the student's response to the developed e-booklet considering
that this application was developed to assist in the learning process. Student response sheets to
the e-booklet was distributed via the link listed in the e-booklet using Google Form. The results of
the scoring calculations and classification guidelines indicate that student responses to the e-
booklet developed were classified as "very practical” used as learning media with a percentage of
89.62%.

Evaluation

The evaluation stage was carried out to correct errors and deficiencies in the development
process of e-booklet learning media. At the product revision stage, improvements were made
according to suggestions and input from material experts and media experts. Once the product
was declared as valid, the implementation stage was performed. The obtained data, suggestions
and input at the implementation stage served as guidelines in perfecting the developede-booklet
that has been developed.

The effectiveness of e-booklet learning media is contingent upon students' ability to complete
the tests. The effectiveness of learning media was measured from the number of students who
attain a score of = 75, or reaching the minimum passing criteria. There were 27 students who got
a score of 275, resulting in a completion percentage of 96.42%, classified as "Very effective". This
shows that e-booklet learning media is effectively used in learning,.

DISCUSSION

The results of the analysis become a reference for developing e-booklet learning media using
the mnemonic method. The final product aims to aid students to remember learning material,
especially the material on human movement systems. The use of learning media can facilitate the
learning process, enabling the mediation of learning and the achievement of learning objectives
in an effective and efficient manner (Aini & Habibi, 2020). Booklets are one of the recommended
teaching materials to be developed because they provide detailed explanations of difficult
material or concepts for students (Syamsurizal et al, 2021). The e-booklet contains all the
necessary components for students. Booklets can be used as learning media as long as the
presentation is derived from the Basic Competencies (KD) that students must master, so the
content designed was not excessively complex (Yani et al., 2018). The e-booklet was developed
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using the mnemonic method which is arranged in concise material and accompanied by pictures
and videos. This e-booklet is also accessible via smartphone. The mnemonic strategy is expected
to aid students to remember information. Mnemonics or often referred to as "donkey bridges" are
memory aids for remembering information (Emalia et al., 2019). According to Nisak (2017)
learning strategies using the mnemonic method can improve memory because it requires
imagination in the teaching process so that students are able to truly appreciate the material being
taught.

At the design stage, an initial product design (prototype) was carried out in accordance with
the results of the analysis and preparation of materials as well as determining the format which
produces an initial draft. In the development stage, the appearance of the booklet was designed
using Canva according to the specified format. Analicia et al. (2021) posited that visual learning
media on human movement systems designed using Canva presents excellent results. The
learning media developed using Canva can increase students' enthusiasm for learning and is
accessible for online and offline learning. Canva was chosen according to its advantages. As
outlined byRahmasari etal. (2021) Canva provides various graphic designs, animations, templates
and attractive page numbers. Apart from that, it facilitates flexible design, and the results can be
downloaded in various formats.

After being designed using Canva, the results were downloaded in PDF form. Then, the
learning media was formed into an e-booklet using Heyzine Flipbook Maker to enhance its ease
of use. Heyzine is a free online PDF to flipbook converter website that provides an electronic book
effect on every page accessible at anywhere and anytime by sharing the link for free (Rahmawati,
2013). The utilization of Helyzinel facilitates more engaging and interactive learning experiences,
eliminating the potential for boredom. One of the key advantages of Helyzinel is its ability to
organize books in a manner that is both intuitive and flexible, allowing users to navigate and
explore content in a way that suits their individual preferences. In essence, the use of video, audio,
text, and images to support the context of the book (Pratiwi et al., 2020).

The effectiveness of learning process by utilizing e-booklet development products with the
mnemonic method on movement system material was measured by conducting trials and
administering test instruments at the implementation stage. Among the 28 students, 27 students
obtained a score of 275. Therefore, the obtained percentage of completion is classified as "very
effective"”. This shows that e-booklet learning media with the mnemonic method can be effectively
used in learning movement system material.

This research contributes to aid students to remember biological material, especially
movement system material. The mnemonic method used by the data helps students remember
learning material easily because it uses abbreviations for words and songs. This certainly
facilitates teachers to achieve learning goals easily and quickly. As described in the research of
(Syamsurizal et al., 2021) that the use of e-booklet learning media on movement system material
is recommended because it can explain material or concepts that are difficult for students to
remember. The use of booklet media can improve student learning outcomes in the cognitive,
affective and psychomotor domains (Rani et al, 2020). Therefore, it can be used as
complementary teaching material (Ginting et al., 2022).

CONCLUSION

E-booklet learning media with the mnemonic method on movement system material
influences students' ability to remember learning material easily and quickly. This is evident from
the completion percentage obtained at 96.42% which is classified as "very effective". This shows
that e-booklet learning media has been effectively used in learning. However, the development of
e-booklet learning media using the mnemonic method on movement system material has several
limitations, including the involvement of expert lecturers consisting of two material experts and
two media experts. Product trials were only carried out on a limited basis at one school in Medan.
During this process, to see the effectiveness of the e-booklet learning media, students were given
a test of 20 questions. Based on the results of the development research, it is concluded that the
e-booklet learning media with the mnemonic method on movement system material can be
effectively used in the learning process on movement system material.
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