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INTRODUCTION

Learning is the interaction between students and teachers and learning resources in a certain learning
environment as stated in Article 1 point 20 (Law of the Republic of Indonesia Number 20 of 2003
concerning the National Education System, 2003). One of the factors that affects the quality of
education is the lack of availability of teaching materials (Asma et al., 2022).The existence of
learning media can help teachers convey messages (materials) from learning resources to students.
Learning media can be developed by utilizing information and communication technology available
today. However, the reality is that many schools do not develop and use technology-based learning
media, even though the use of technology-based learning media can help teachers deliver lessons more
easily and on target (Adlin, 2019). With the development of this technology, teachers are required to
keep up with the times in providing materials (Mahzum et al., 2020).

The object of study in physics learning is inanimate objects and natural phenomena or events
related to each other. Thus, it is difficult for students to understand some abstract concepts (Rizaldi et
al., 2020). In addition, the lack of student interest in physics The object of study in physics learning is
inanimate objects and natural phenomena or events related to each other. Thus, it is difficult for students
to understand some abstract concepts (Rizaldi et al., 2020). Lack of interest in physics by students,
because they considering the number of formulas that must be memorized. As a result, students feel
bored and less interested in physics lessons. If this continues to happen, it will result in a decrease in
student learning outcomes due to a lack of student understanding of the material (Paoliana et al., 2020).
Some students understand the material quickly, but there are students who understand it slowly due to
different levels of comprehension. So, teachers must be more creative in delivering subject matter,
especially in physics lessons (Yana et al., 2018 With the development of this technology, teachers are
required to keep up with the times in providing materials.
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Based on research (Rahim et al., 2022) also explained, they found that students had difficulty
understanding the kinematics material of parabolic motion, 35 students in grade XI underwent a test on
the material, with an average score of 46.57 on a scale of 100. According to (Laili et al. 2022) the lack
of use of learning media makes the teaching and learning process less interesting, which has an impact
on learning outcomes, an alternative solution to this problem is to use interactive media. So, it often
makes students feel bored. In the end, students and teachers said that there needs to be an interesting
interactive learning medium that makes students interested in learning and understanding physics
subject matter.

In research (Fitriyah et al., 2021), the role of e-booklets as a learning medium is one of the
effective media to be developed in order to add and develop existing references, and can improve
student learning outcomes. However, they suggested that it is necessary to develop e-boklet media on
other materials. The development of e-booklet learning media is expected to be effective in helping to
improve student learning outcomes towards understanding physical science. Digital learning such as
through e-bookilets is very helpful in physics learning which can improve student learning outcomes, as
well as their understanding (Prahani et al., 2022).

Based on the results of observations and interviews with physics teachers and grade XI students
at SMA Negeri 6 Bengkulu City, it shows that the school's infrastructure, including networks, and
facilities is quite adequate. However, because during the learning process, printed books are used as the
main learning material, so the use of various learning media carried out by students is very limited.
According to (Laili et al., 2022), the lack of use of learning media makes lessons less interesting, which
has an impact on learning outcomes, and often makes students feel bored. An alternative solution to this
problem is to use more innovative learning media. One of the learning media that can make users
interested is e-booklets. E-booklets have a small size, the content of the e-booklet teaching media
includes material that has been summarized in essence and there are images of personal documentation
or from several journal literature that can add to students' insight and summary explanations so that
students can easily understand it. Research by (Sipayung & Pratiwi Simanjuntak, 2022) shows that the
use of booklets has an influence on the level of understanding of the test results from students. Based
on this description, the main problems in this study are: (1) How feasible is the learning media of
booklets to improve Student learning outcomes on parabolic kinematics material? ; (2) How to improve
student learning outcomes after using e-booklet learning media on parabolic kinematics material? ; (3)
How do students respond to the e-booklet learning media to the kinematics material of parabolic
motion?. Therefore, a research entitled "Development of e-booklet learning media to improve student
learning outcomes on parabolic kinematics material” was conducted.

RESEARCH METHODOLOGY
Research Methods
The research method used in this study is R&D Research and Development using the ADDIE model.
Research and development research is based on the problem and research objectives to be achieved.
R&D is a method or process to create a new product or develop and improve an existing product which
is then used to test the effectiveness of the product (Okpatrioka, 2023). R&D research methods are
research methods used to produce new products, test the effectiveness of existing products and develop
and create new products. Another source also said that the research and development method is a
research method used to produce a certain product and test the effectiveness of the product (Sohilait,
2020). The ADDIE development model is a development model that is structured based on complex
and sequential procedures. Where it consists of five stages of development, namely Analyze, Design,
Development, Implementation, and Evaluation (Larson & Lockee, 2019).

The product developed in this study is in the form of a learning media in the form of an e-booklet.
In its development, this research applies the ADDIE model. The development process takes place
sequentially but interactively, the evaluation results of each stage can be used to direct to the next stage
(Mufidah & Lestari, 2022). At the analysis stage is the stage to obtain important information from
various previous studies as a consideration in making e-booklet learning media, at the design stage is
the stage of designing products that are in accordance with the specifications to be achieved and adjusted
to the analysis stage, at the development stage is the stage that produces the product according to what
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is desired, and at the implementation stage is the next stage which consists of two stages, namely:
validation test by validators, and at the stage is the evaluation stage of the learning media that has been
developed.

Research Instruments and Stages

According to (Igbal et al., 2023) A research instrument is a tool used to measure observed natural and
social phenomena. In this study, data was collected using interview sheets, questionnaires, pretest sheets
and posttests. Where an interview sheet is submitted to the teacher to find out about the needs needed
in learning at school, while for students are given a questionnaire to find out whether it is necessary or
not in developing learning media. Questionnaire is a data collection technique that is carried out by
giving a number of questions in writing to be answered by respondents. Furthermore, to find out the
value of student learning outcomes, pretest and posttest sheets that have been validated by experts are
needed, and at the end a response questionnaire is also distributed to find out how students respond after
using the learning media that has been developed.

In the research on the development of e-booklet learning media, development is carried out in a
structured manner with detailed stages. In Sugiyono's book (2019), Robert Maribe Branch (2009)
developed Intructional Design (Learning Design) with the ADDIE Approach, which is an extension of
Analyze, Design, Development, Implementation, and Evaluation. Analysis Related to analysis activities
on the work situation and the environment so that what products need to be developed can be found.
Design is an activity of designing products according to what is needed. Development is the activity of
making and testing products, Implementation is the next stage which is divided into two steps, namely:
validation tests by material experts and media experts, media practicality tests, and Evaluation is the
activity of assessing whether each step of the activity and the product made is in accordance with the
specifications or not.

Data Analysis

In this study, the test will be carried out by a team of experts, namely lecturers of Physics Education at
the University of Bengkulu and teachers of SMA Country 6 Bengkulu City. The expert team will be
given a validation questionnaire on the e-booklet learning media that has been developed. The
guestionnaire was translated into qualitative data using the N-gain formula. N-Gain is used to measure
the feasibility level of learning media that has been developed.

The development carried out is the development of e-booklet learning media. The learning media
that was developed was first validated by 2 expert lecturers of the Physics Education study program and
1 high school teacher to see the feasibility of the learning media developed. All instruments are equipped
with assessment sheets to be validated by experts. Based on its form, this validation sheet is in the form
of a closed questionnaire with a type of likert scale that has prepared answers. Data analysis was carried
out crantatively using the MS application. Excel 2010, and SPSS to find out the feasibility of this
learning media. The analysis of validity data was carried out qualitatively and quantitatively.
Quantitative data is obtained from the assessment score provided by the validator, then the data is
analyzed by calculating the percentage of the score with the following formula.

o Total score obtained
Validation (V) = T T—— x 100%

The data from the calculation using the formula above will produce a value in the form of a
percentage. Furthermore, the value is then interpreted with the qualitative category presented in Table
1. Validity Assessment Percentage Scale.
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Table 1. Validity Assessment Percentage Scale

Percentage (%) Score
0%-25% Very unworthy
26%-50% Not eligible
51%-75% Proper

76%-100% Very worthy

(Hayati et al., 2015)

This scale is used to measure the level of validation of experts and practitioners towards e-
learning media. From the data of this interpretation, biased research is said to be successful and valid
or very valid if the questionnaire data processing produces a score between 51%-100% or is within the
criteria of "Feasible” and "Very feasible".

Analysis of Student Cognitive Aspect Learning Outcomes

This analysis uses a cognitive aspect test with a comprehension test. The tests given in this study are
in the form of Pretest and Postest. The pretest and posttest values were analyzed using N-<gain>. The
results of the N-Gain score are used to determine the level of understanding of students

Postest Score — Pretest Score
N-< g >= x 100%

Score Ideal —Pretest Score

So that the results of the level of understanding of students from the cognitive aspect after using
the e-booklet learning media developed can be found by using the N-<Gain> criterion according to
Table 2. to be used as a reference in data assessment (Wahab et al., 2021)

Table 2. Criteria for N- <Gain> level

Average Criterion
N-<g>0.7 Tall
0.3<N-<g>20.7 Keep
N-<g><0..3 Low

The data from the calculation results use N- <Gain> above for research that can be said to be
appropriate in medium and high criteria. So that it can be known whether the learning media developed
has succeeded in increasing students' understanding of learning outcomes or not.

The analysis of the response was carried out by distributing questionnaires to students. The results
of this analysis are concluded quantitatively and qualitatively. The response questionnaire is expected
to find out the opinions or responses of students after using the e-booklet learning media developed.
The assessment to fill out this response questionnaire uses the following categories and assessment
scores The data from this response analysis will then be analyzed using the following equations:

) Y Scores obtained
% Score Interpetation = - X 100%
Y Maximum score

(Rahmani et al., 2022)

The data from the calculation using the formula above will produce a value in the form of a
percentage. Furthermore, the value is then interpreted with a qualitative category presented in the
following table (Melianti et al., 2020).
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Table 5. Interpretation of response questionnaire assessment

Percentage Interpretation
0%-25% Very bad
26%-50% Bad
51%-75% Good
76%-100% Excellent

Based on the results obtained when the percentage is between 51%-100%, the answer to the
response questionnaire is said to be good/very good.

RESULTS AND DISCUSSION

Development of e-booklet learning media to improve student learning outcomes on parabolic
kinematics material with R&D (Research and Development) research methods with the ADDIE
Approach, by emphasizing the booklet link that is shared, so that you can study the material anywhere
so that through the explanation found in the booklet you can improve students' understanding.The stages
of research stages of learning media development are explained by the 5-stage method of the ADDIE
development model. Analyze, Design, Development, Implementation, and Evaluation.

Result

1. Analysis Stage (Analyze)

The first stage is analysis. Researchers analyze data by conducting field studies and literature studies.
Teachers and students of grade X1 at SMA State 6 Bengkulu City were interviewed about facilities and
infrastructure, learning processes, and policies in schools. The results of observations and interviews
obtained are that: (1) Facilities and infrastructure in schools are available. However, it has not been
fully used to the fullest; (2) during the learning process, teachers still use printed teaching materials
such as books and student worksheets (LKS); (3) The use of learning media is still limited and the
learning system is still focused on teachers with lecture methods, so that students are less interested and
easily feel bored during learning hours. As a result, students are less active in learning activities.
Therefore, many students think that learning physics is boring and difficult to understand. One of them
is the kinematics material of parabolic motion; (4) teachers and students said that there is a need for
learning media that can help in teaching and learning; (5) Based on school policy, students may be
allowed Bring and use a mobile phone during teaching and learning activities, if allowed by the subject
teacher in the class.

Based on the problems identified through the results of observation and interviews, it shows that
there is an interest in the use of technology-based learning media in the kinematics of satellite dish
movements. The literature study shows the suitability of the findings with related research, as conducted
by Amelia Prananda 2022 in her research entitled "Development of Discovery Learning-Based E-
Booklets to Increase Students' Interest in Learning" showing the results of the average value of students'
learning interest at the time before treatment for the experimental class of 65.4 low category and control
class 65.2 low category and increased after using the developed learning media.

2. Design stage

After the needs have been identified and analyzed, the next step is to design a product for use in this
study. The product designed in the development of this research is an e-booklet learning media that
aims to improve student learning outcomes on parabolic kinematics material. The learning media
developed is designed to be as attractive as possible in order to attract students as best as possible. At
this stage, the researcher made a design of e-booklet learning media which is depicted in the flowchart
Figure 1.
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E-BOOKLET

MATERI

DAFTAR
PUSTAKA

3. Develop stage

At the develop stage, development is carried out based on the design that has been designed at the
design stage. The characteristics of the learning media are designed with a size of 8.55 x 11 ¢cm and
colors that are in accordance with the help of the Canva application, starting from the selection of the

HALAMAN AWAL

CP DANTP

DAFTAR ISI

Figure 1. Flowchart Learning Media e-booklet

type of font and theme that will be used in the product, so that it can produce products that can be used
in the physics learning process, especially in the kinematics material of parabolic movement.

%
E-BOOKLET

FISIKA KELAS XI
KINEMATIKA GERAK PARABOLA

Figure 2. The initial cover view of the e-booklet
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Figure 6. Display of the cover of the learning media

Then, this learning media was validated by 3 expert judgements. The purpose of this validation is
to find out the feasibility of the product being developed. The following are the results of product
feasibility validation in Table 6. :

Table 6. Expert Validation Results

Validators Scores obtained Maximum score Percentage Category

1 55 68 80,88 Highly Worthy
2 56 68 82,35 Highly Worthy
3 67 68 98,53 Highly Worthy

Based on the results of the validation assessment from experts, the learning media that has been
developed obtained a score of 87.26%. Judging from table 1, it can be categorized as very feasible to
use. However, in this validation process there are several suggestions for improvement which can be
seen in Table 7 below:
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Table 7. Product Revision According to Experts

Aspects Suggestions for Improvement
| Improved images presented with more contrast and
mage accuracy )
clarity
Serving Technique In more interesting fixes

4. Implementation stage
At this implementation stage, the e-booklet learning media that has gone through the development
process and has been validated by experts, was applied to 37 students in class X1 D at SMA Country 6
Bengkulu City. At this stage, the researcher collects data by providing the first test in the form of a
pretest before using the learning media and the second test through a posttest after the students use the
developed learning media. Both tests are used to measure the level of student learning outcomes after
going through the learning process by using the learning media that has been developed.

The learning outcomes obtained before and after the use of e-booklet learning media based on
the Normalized gain average score formula (1) using the N-<gain> formula can be seen in Table 8.

Postest Score — Pretest Score
N—-<g >= x 100%

Ideal Score —Pretest Score

So that the data on N-gain results is obtained as presented in the following table

Table 8. N-<gain> Test Results Learning Outcomes

N Minimum Maximum Mean Std. Deviation
Ngain 37 -11 1.00 .7685 23117
Valid N (listwise) 37

Table 8. The above shows that the N-<gain> results from Pretest and Postest obtained a score of
0.77 in the high category, according to table 2 of the N-gain level category. This shows that e-booklet
learning media can help improve student learning outcomes on parabolic kinematics material. Then,
Shiva's response to the learning media of the e-booklet learning media was obtained from the results of
the student response questionnaire. These results can be seen in Table 9.

Table 9. Student Response Results
Percentage Average percentage

Ass_essment Total Score Maximum (%) (%)
Indicators score

Media Display 386 444 86,93

Media Usage 1315 1480 88,85 89,14
Benefit 407 444 91,66

Categories Excellent

Based on the results of the student responses in table 9 above, it was found that the results were
89.14% with a very good category. This shows that most students like learning through the e-booklet
learning media that has been developed.

5. Evaluation Stage (evaluate)
The evaluation stage is a process to find out whether the learning media developed is successful and
meets expectations in accordance with the goals achieved, which consists of formative evaluation and
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summative evaluation. Formative evaluation is carried out in the 4 stages mentioned above, because the
goal is the need for revision. In addition, at this stage, it also requires summative evaluation which aims
to see the impact or results of the learning media developed after it has been implemented.

Discussion

In the analysis evaluation stage, a review of the learning media development plan was carried out as an
effort to overcome the problems found in the results of the previous analysis. This evaluation is carried
out to ensure that the planned solution will be successful and in accordance with the needs and
characteristics of students. In addition, to evaluate the potential that may be generated towards learning
improvement. At the design evaluation stage, the evaluation results were obtained through input from
the supervisor which became the basis for improving the quality of e-booklet learning media. By paying
attention to these suggestions and inputs, it is hoped that the learning media can be improved for the
better, so that it is ready to enter the development stage. The evaluation at this stage of development
was carried out through assessments and suggestions from three expert judges in the feasibility test.

The results of these assessments and suggestions are used as a basis for making improvements
and adjustments so that the developed learning media can reach the desired standards before entering
the next stage. Evaluation of the implementation stage is carried out through the analysis of learning
outcomes from pretest, posttest and student response questionnaire results. The improvement of pretest
and posttest learning outcomes resulted in an N-gain value of 0.77 in the high category.

Therefore, it can be concluded that the e-booklet learning media is able to improve student

learning outcomes on parabolic kinematics material. Overall, students gave a good response with the
results of the response questionnaire of 89.14% with the category of very good.
The product that has been developed, namely e-booklet learning media on parabolic kinematics
material, has succeeded in supporting students in parabolic kinematics material. This is shown by a high
N-gain score, which is 0.77 and the student response was obtained as a percentage of 89.14% in the
very good category. Therefore, the product that has been developed, namely e-booklet learning media
to improve student learning outcomes on parabolic kinematics material, is considered very feasible and
good to be applied in physics learning with the aim of increasing the achievement of student learning
outcomes.

CONCLUSION

The e-booklet learning media developed to improve student learning outcomes on parabolic kinematics
material has been validated by experts and obtained a result of 87.26% with very feasible criteria to be
used in learning physics in parabolic kinematics. As for using this learning media, the student response
results were 89.02% with very good criteria. According to the percentage results, the e-booklet learning
media has a very good response from students as media users. The learning media developed can
improve student learning outcomes in parabolic kinematics material because an N-gain value of 0.77
was obtained in the high category based on the results of the pretest and posttest that have been carried
out. Thus, the use of e-booklet learning media developed can be a solution to improve student learning
outcomes, on satellite motion kinematics material and get a positive response from students as users of
the developed learning media. In this study only focuses on measuring the improvement of learning
outcomes in the cognitive realm, it is recommended to continue further research that includes other
aspects such as affective and psychomotor.
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