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Introduction

Abstract: The quality of science learning in Indonesia is still low based on PISA
results. One way to improve the quality of learning is to develop innovative
learning media. This study aims to produce a supporting book and hologram
animated videos as innovative media for learning science on the motion of
objects in physics. Products are developed with the ADDIE model and then
tested for their effectiveness. According to the results of the expert validation
test for hologram animated video and a supporting book, each product obtains
very feasible criteria. Furthermore, the results of user responses test for
hologram animated videos, a supporting book, and their ability as innovative
media according to users also get very feasible criteria. Then the result of the
effectiveness test, the average value for the pre-test was 52.83 and the post-test
was 82.17. These values are normally distributed by the Shapiro-Wilk test and
had a significant difference by the paired sample t-test. In addition, the N-Gain
test, a percentage of 62.10% is obtained with quite effective criteria. Thus, it can
be concluded that our hologram media on the motion of objects in physics is
very feasible to use and quite effective in improving student learning outcomes.
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the material. As a result, learning by the teacher seems
monotonous, and students tend to get bored. Students

Learning is an activity of students and educators
who interact with learning resources. Learning is carried
out by educators to transfer knowledge to students in a
learning environment (Zou et al., 2014). To realize the
quality of learning, the Indonesian government
implemented a curriculum in 2013 that covers all
subjects including sciences. Science subjects have been
well presented in the curriculum, but science learning in
Indonesia, in practice, is still not as expected globally. It
is reported from the 2018 Program for International
Student Assessment (PISA) that Indonesia ranks 71t of
79 countries. Furthermore, the Indonesian scientific
literacy score is still relatively lower than the PISA
average score (OECD, 2019). In practice at Indonesian
schools, learning science is mostly focused on mastering
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memorize a lot of material, so they easily forget about
what they have learned (Castro, 2023). These problems
make the learning motivation of students low and
decrease their learning outcomes (Castro, 2023). To
overcome this problem, teachers need to pay attention to
the principles of learning. Regulation of the Indonesian
Minister of Education and Culture Number 22 of 2016
explained that one of the learning principles that must
be applied at this time is to use information and
communication technology media to make learning
more efficient and more effective. This current learning
era has been integrated with digital technology, so it is
easier to facilitate the teaching process by learning
media.
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Learning media is a useful tool for teachers and
students in the learning process (Indriana, 2011). It
supports a teaching and learning process controlled by
the teacher (Caro et al., 2016; Cardenas-Sainz et al., 2023).
Furthermore, the other benefits of learning media are
equating student perceptions with the information
delivered, concretizing abstract concepts, representing
real objects that cannot be presented in class, displaying
objects that are too small or too large, and showing object
movements either very fast or very slow (Banda &
Nzabahimana, 2023). Learning media is also used to
convey messages that can stimulate the mind and
attention of students. It can foster students' interests so
that the material is easier to understand (Puspitasari &
Mulkiyah, 2023). Students' interest to participate in
learning activities is also influenced by the teacher's
ability to use media. In learning, it is important for a
teacher to pay attention to student interests because it
can have a positive influence on student understanding
(Tuyizere & Yadav, 2023). In addition, many studies in
different subjects show a correlation between student
interest and learning outcomes (Kay & Kibble, 2016).

In the recent study regarding the trend of
developing science learning media in Indonesia,
hologram-based media is one of the innovative media
that has not been developed by many researchers
(Setiawan, 2023). Research by applying three-
dimensional media has also not been widely developed
(Maharani et al.,, 2020). A hologram is a result of a
technology called holography (Chin & Kim, 2017).
Holography is very useful in various fields, especially in
education (Rastogi, 2013). The results of a literature
study related to holograms as science learning media
conclude that this media has great potential to be
developed in the future (Setiawan et al., 2023). The
advantage of a hologram is to project an object in a three-
dimensional way so that students are interested to
participate in learning. The unique appearance of objects
seen by students can attract them in groups or
individually. Research related to holograms as an
innovative media for learning science has been proven
valid and feasible to use in various research (Andini &
Setiawan, 2022; Mubhtar et al., 2023; Nawang et al., 2023;
Rosiningtias et al., 2022). In addition, another advantage
of holograms compared to pictures or videos on
handphones is that hologram animation can be observed
indirectly. Sudirman (2020) said that the radiation,
generated by handphones directly, has been shown to
have a negative effect on the user's health, like on the eye
and reproductive system.

From the field studies, by interviewing science
teachers in Malang City, East Java province, Indonesia,
it was found that students experienced an obstacle in
science learning. The obstacle is the low motivation of
students, and it affects their learning outcomes. For
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example, the learning outcomes in the motion of objects
in physics, and others. This is caused using a lot of
modules in the previous teaching process which
becomes boring. The low interest of students in learning
is caused by learning that is less interesting so students
become reluctant to learn (Herliandry et al., 2018).
Conversely, students who have high motivation will
have enthusiasm and energy in carrying out learning
activities (Firdawati et al., 2021). The teacher thinks that
students need new media to be used in classroom
learning. In addition, the motion of objects is a material
of science in the scope of physics related to calculating
formulas and applying formulas. It causes a difficult
point of view on material and makes their motivation
and learning outcomes lower (Jian-Xin et al., 2023). The
learning process with many concepts and formulas
makes students confused in learning (Nurmayani et al.,
2018). Some physics concepts are relatively difficult to
understand by students due to several factors, one of
which is the lack of application of innovative learning
media (Anggraeni et al., 2015). These problems lead to
support for the importance of developing hologram
media in the motion of objects in physics. This material
is considered suitable for hologram media development
based on the field study result.

Previous research has proven that hologram media
is innovative and attractive, improves understanding of
the material, increases learning motivation, and helps
teachers to deliver material in the classroom (Darusalam
& Pamungkasari, 2019). In addition, this media is able to
convey messages or information through 3D objects
(Darusalam & Pamungkasari, 2019). 3D visualization in
learning can make abstract learning more concrete
(Mawadah et al., 2023). This 3D animation has proven to
display more interesting visualizations than video only.
Hoon (2019) also thinks the same thing about the results
of his research using 3D hologram media. Animated
videos displayed on holograms are able to attract
students' attention, increase motivation, and increase
understanding (Hoon & Shaharuddin, 2019). Another
study by Ridsa et al. (2020) also explained that the
application of 3D hologram media had a positive impact
on students' understanding of the material. Thus,
hologram media can be used as an alternative increasing
students' interest and increasing their understanding of
learning material (Ridsa et al., 2020).

Based on the description above, improving the
learning quality using innovative media is needed by
utilizing technology. This study aims to produce
hologram media in science material that is feasible and
effective to improve student learning outcomes. The
limitation of this study is the media developed
specifically on the motion of objects subject and for
junior high school students.
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Method

The type of this research was research and
development (R&D). The product was developed by
ADDIE’s model and consisted of five stages; Analyze
(A), Design (D), Develop (D), Implement (I), and
evaluate (E) (Branch, 2009). These five stages were done
systematically and evaluated on each stage to obtain
optimal results. In addition, this model is used because
it has a simple procedure and makes the work to build
products easier. The stages of ADDIE’s model can be
seen in Fig.1. The products were a supporting book and
hologram animation videos on motion of object’s
material. The hologram kit used to display the video is
already available in our laboratory.

Analyze

implement Design

Figure 1. The model of ADDIE stage by Branch

In the first stage, Analyze (A), needs analysis was
carried out by literature studies and interviews with
science subject teachers. The topics of the interview are
the learning media used in the classroom and the
learning outcome of student. In the second stage, Design
(D), the storyboard of products (a supporting book and
hologram animated videos) are designed on the motion
of object’s material based on the results of the analysis
stage. In the third stage, Develop (D), the products were
developed to become a real form that was ready to use.
At this stage, the aspects of media, material, and
language from the products are validated by experts.
Then in the fourth stage, Implement (I), the products
declared valid and feasible by experts can be applied to
students through classroom learning. The fifth stage,
Evaluate (E), is the stage for revising the product in all
the stages that have been carried out before.

Respondent and Data Collection

This research was conducted at junior high school
number 11 in Malang city, East Java province, Indonesia.
The subjects of this research were 30 students in class
VIII who had studied the motion of objects in classroom.
While the objects of this research are a supporting book
and hologram animated videos on the motion of object’s
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material. To collect data, we used several research
instruments like guided interview sheets for teachers,
expert validation sheets for lecturers, user responses
sheets for science teacher and students, and learning
outcome tests for students. The data in this study
consisted of quantitative data and qualitative data.
Quantitative data are obtained from the following
scores, a) the result of expert validation test; b) the result
of user responses test; and c) the result of effectiveness
test by the pre-experimental design of one group pre-test
& post-test. In addition, qualitative data are obtained
from comments and suggestions from experts, teachers,
and students. Then qualitative data and quantitative
data are analyzed by descriptive analysis techniques
(Creswell et al., 2018).

Data Analysis

For the measurement scale, we used a Likert scale
of 1 to 4 with the following description, ‘strongly
disagree’ for 1, ‘disagree’ for 2, ‘agree’ for 3, and
‘strongly agree’ for 4 (Cohen et al., 2018). This scale
applied for expert validation tests and user responses
test. A good Likert scale must be expanded from very
negative to very positive, like 1 to 4 (W. Creswell &
David Creswell, 2018). The use of the Likert scale with 4
scores aims to eliminate doubts due to the central
tendency effect on the 5 scores. It is because the middle
answer has an uncertain meaning either agree or
disagree. Meanwhile, for expert validation test related to
the concept, the Guttman scale was used with a score of
0 to 1 (Privitera & Ahlgrim-Delzell, 2019). This scale is
used to give answers that are firm, clear, and consistent
between “yes” and ‘no’. In addition, the reason for using
the Guttman scale in assessing the concept of a material
is because the truth of the concept can only be chosen
either “true’ for 1 or ‘wrong’ for 0. The percentage of the
score can be obtained by dividing the real score to the
maximum score times 100% (Taber, 2018). The
percentage now can be interpreted like the criterion in
Table 1.

Table 1. The Percentage of Feasibility Criteria

Percentages Criteria
0-20% Not feasible
21 - 40% Less feasible
41 - 60% Quite feasible
61 -80% Feasible
81 -100% Very feasible

The Research Procedure

The research procedure was carried out first by
developing products through the ADDIE model. Then,
expert validation tests and user responses tests were
executed. Furthermore, the effectiveness test now can be
applied to 30 students in class VIII junior high school.
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The effectiveness test is taken from student pre-test and
post-test data, before and after using the product in the
classroom. The number of pre-test and post-test
questions is 20 different questions. The normality test
was also analyzed to find out whether the data is
normally distributed or not. After knowing the data
were normally distributed, paired sample t-test was
conducted to find out whether there were differences in
the results of the pre-test and post-test. Furthermore, the
N-Gain test was done to find out how big the difference
in learning outcomes scores was before and after
learning using our product.

Result and Discussion

Product development with the ADDIE model can
be completed properly. The result of the analysis (A)
stage through interviews with science teachers in junior
high schools shows that there are problems that are often
encountered in learning science. The problems are the
use of learning media in the classroom which is less
innovative and the low student learning outcomes. In
previous learning, teachers used common learning
media like modules. According to the teacher, the
advantage of the module is the comprehensiveness of
the material inside while the weakness is the static
explanations and pictures. This weakness makes
students not so enthusiastic to participate in learning.
Therefore, innovative science learning media is needed
in the classroom. From the literature study, an
innovative learning media that is rarely developed and
can be used to attract student’s enthusiasm in class is
hologram media (Setiawan, 2023; Setiawan et al., 2023).
Therefore, the author decided to make a product of a
supporting book and hologram animated videos on the
motion of object material.

Furthermore, the Design (D) and Develop (D)
stages are carried out based on the results of the initial
stage. These stages obtain designs and products of
hologram animated videos and a supporting book on the
motion of object material. Hologram animated videos
are designed by creating the plot of storyboards and
explaining the motion of objects animated. This video
must be able to be displayed on a four-sided hologram
kit in the laboratory. The hologram can be seen because
of the light that is refracted from the monitor screen to
the reflecting plane which is a pyramid shape (Yoo &
Kim, 2014). The hologram videos contain animations
that are made into four precise parts on one screen. We
made five types of videos on the motion of objects in
physics. Each video discusses motion at constant
velocity and constant acceleration, Newton's 1st Law,
Newton's 2nd Law, and Newton's 3rd Law. The
hologram video is also equipped with audio that
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matches the animation shown. The screenshots of the
hologram animated video, the hologram kit, and the
hologram video displayed on the hologram kit can be
seen in Figure 2.
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Figure 2. The hologram kit, and the hologram object
displayed on the kit

As for a supporting book, the design is made by
determining the contents of the book and the structures
of the book from the first page to the last. The book is
entitled "The supporting book on the motion of object
equipped with hologram technology". The size of the
book is B5 (17.60 x 25.00 cm) containing 37 pages in pdf
format. The contents of the book are the same as the
contents of the video. The structure of the book includes
the front cover, preface, table of contents, list of tables,
list of pictures, learning objectives, introduction to
holograms, guidelines for using holograms, concept
maps, presentation of material, sample questions,
practice questions and answer keys, glossary, profile
author, and back cover. In addition, there are hologram
videos link or QR codes displayed in each sub-chapter in
the book. The screenshot of supporting books can be
seen in Fig 3. The text in the screenshot looks small and
wrote in the Indonesian language of the author because
it is only used as proof that the product has been made

properly.
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Figure 3. The screenshot of supporting book on the motion of ob]ect in phy31cs developed in Indone51an language

The Result of Expert Validation Test

Before being applied in the classroom, the product
must be declared feasible by experts. This process is a
series of Develop (D) stage which is carried out through
expert validation tests. The purpose of this test is to
determine whether the products of the hologram
animated video and a supporting book are feasible or
not to use.

Table 2. The Expert’s Validation for Hologram
Animated Video

Aspect Indicator  Percentage
Material The suitability of content 75.00%
The coherence of content 87.50%

The correctness of the concept 100.00%

Average 87.50%

Language The clarity of sentences 87.50%
The use of language 62.50%

The compatibility of words 87.50%

Average 79.17%

Media The quality of visual object 93.75%
The clarity of audio 91.67%

The function as hologram video 81.25%

Average 88.89%

For the product of hologram animated video, the
results of the expert validation test are shown in Table 2.
In the table, there are 3 aspects to evaluate the video.
There are material aspects, language aspects, and media
aspects. In the material aspect, the correctness of the
concept reaches 100.00%. It means that there is no wrong
conception in the video content. However, the suitability
of content got the lowest percentage of material aspect
because the experts think that the animated object can be
delivered in a different way. We did not need to fix it
because the average for this aspect is 87.50% with ‘very
feasible’ criteria. In addition, the use of language
indicator in Table 2 has the lowest percentage in the
language's aspect too. The experts think that it is good
enough for junior high school students and there is no

need to change. The average of the language aspect is
79.17% with 'feasible' criteria. As for the media aspect,
all of indicators reach ‘very feasible’ criteria with a
percentage of 88.89%. Experts said that the hologram
animated video is a good product.

Table 3. The Expert’s Validation Test for a Supporting
Book

Aspect Indicator ~ Percentage
Material The suitability of content 83.34%
The accuracy of content 68.75%

The update of content 100.00%

Encourage understanding 75.00%

The correctness of the concept 100.00%

Average 85.42%

Language The clarity of sentences 83.34%
The use of language 100.00%

The dialogue of sentences 75.00%

The compeatibility to age 100.00%

The accuracy of words 75.00%

Average 86.67%

Media The size of the book 75.00%
The design of the cover 87.50%

The design of content 83.34%

Average 81.94%

For the product of a supporting book, the results of
the expert validation test are listed in Table 3. As the
hologram animation video, the aspects of test were also
carried out in the material, language, and media. In the
material aspect, the average value obtained 85.42% with
‘“very feasible’ criteria. The indicators of the update of
content and the correctness of the concept reach the
highest percentages while the accuracy of content
reaches the lowest percentage. The comments of experts
are also the same as before. Then in the language aspect,
the average result was 86.67% with ‘very feasible’
criteria. The indicator of the use of language and the
compatibility to student age have the maximum score
while the dialogue of sentences and the accuracy of
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words have the minimum score. The validator
suggested clarifying the sentences referred to some
questions, changing the structure of several sentences,
and replacing some words in the text. Meanwhile, in the
media aspect, an average result of 81.94% was obtained
with “very feasible’ criteria and no need to revise the
book although the size of the book indicator has a lower
score than the others. The Evaluation (E) stage has been
done by revising the product to improve the quality of
the book. This improvement aims to make the book easy
to understand for readers and did not cause
misconceptions. From this expert validation test, we can
conclude that the hologram animation video and the
supporting books are valid and very feasible to use in
the classroom as innovative learning media.

The Result of User Responses Test

The respondents from the user responses test are
teachers and students. The product of a supporting
book, hologram animated videos, and the ability as
innovative media were assessed through a
questionnaire. We present the results in Table 4. The
average scores obtained from all users were ‘very

feasible’ criteria, with teachers at 99.17% and students at
85.70%.

Table 4. The Result of User Responses

Indicator Teachers Students

The hologram animated 100.00% 85.92%

videos

The supporting book for 97.50% 85.08%

hologram video

The ability as innovative 100.00% 86.11%

media

Average (Criteria) 99.17% 85.70%
(Very feasible) (Very feasible)

The following are comments from teachers and students
regarding this product:

Teacher: "This hologram media is built very well, and it
is suitable for classical learning. We are very interested
in applying this innovative media because we never used
hologram media in learning activities before. In addition,
if this product is used in class, science learning media in
schools will be more varied and it can increase students'
learning outcomes”.

Student: "The motion of object material now is easy to
understand because the animated video explains it
briefly, clearly, and mnot complicated. This media
hologram is also very interesting, and we are motivated
to study the motion of objects because this product is
truly a new learning media for us”.
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The evaluation (E) results from teachers and
students show that a supporting book and hologram
animated videos on the motion of objects in physics as
innovative media received a positive response. This
statement is relevant to previous research which stated
that hologram media received a good response from
users and could be used as learning media in class
(Jayaputra et al., 2017). Doyan (2020) also has a similar
opinion about the use of learning media. The learning
media used in learning activities also contribute to
attracting students' interest in learning (Doyan et al.,
2020).

The Result of Effectiveness Test

In the Implementation (I) stage, a supporting book
and hologram animated videos on the motion of objects
in physics are applied in classroom learning. The
effectiveness test was carried out in a limited way
through pre-test and post-test. For the 30 students who
took part in the classroom learning, the average result of
the pre-test was 52.83 and the post-test was 82.17. The
normality test was also done to find out whether the data
was normally distributed or not. Because the number of
samples is less than 100, the normality test with Shapiro-
Wilk was chosen. The results are shown in Table 5. From
Table 5, it appears that the significance value for the pre-
test was 0.410 and the post-test was 0.108. These two
significant values are greater than 0.05, so it means that
all data are normally distributed.

Table 5. The Result of Normality Test

Learning Value Shapiro-Wilk

outcomes Statistic df. Sig.
Pre-test 52.83 0.965  30.00 0.410
Post-test 82.17 0.943  30.00 0.108

Furthermore, to find out the difference in student
learning outcomes from the scores of pre-test and post-
test, a paired sample t-test was executed. The results are
shown in Table 6. In Table 6, it is known that the
significance value (2-tailed) is 0.000, and it is less than
0.05. It means that there are significant differences
between pre-test and post-test. Thus, it indicates that our
products developed on the motion of objects in physics
can improve student learning outcomes.

To find out how much the pre-test and post-test
scores increased, the N-Gain test was executed. The
result of the N-Gain test score is 0.62 and it can be seen
in Table 7. Because the range of N-gainisin 0.3 < g <0.7
then the category is ‘medium’. In percent, the N-Gain
test obtained is 62.10% where this value is in the range
of 56% - 75% with the ‘quite effective’ category (Hake,
1999). Therefore, it can be concluded that supporting
book and hologram animated videos as innovative
media developed on the motion of objects are quite
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effective in improving student learning outcomes.
Learning media is said to be effective if it can improve
student understanding and mastery of the concepts

Table 6. Paired Sample t-Test

June 2024, Volume 10, Issue 6, 3404-3413

based on student learning outcomes (Nasution &
Restuati, 2019). The availability of adequate learning
facilities affects student success (Ramdani et al., 2020).

Paired Differences
95% Confidence Interval of the Difference

Mean Std. Deviation

Pair 1

Lower

Upper t df. Sig. (2-tailed)

Pre-test - Post-test -29.33 10.96

-33.43

-25.24 -14.65 29.00 0.00

Table 7. The Result of N-Gain test

N-Gain test Result Category
N-Gain score 0.62 Medium
N-Gain score (%) 62.10 Quite effective

The hologram as a learning media has very
potential to develop in the future because the 3D
animations can attract students' attention and increase
students' motivation (Fokides & Bampoukli, 2022;
Setiawan et al., 2023). Therefore, this media can improve
student learning outcomes in the classroom (Hoon &
Shaharuddin, 2019). Motivation in learning is one of the
factors that can affect student learning outcomes (Doyan
et al., 2018). Students who are motivated in learning will
have a better understanding of concepts (Khaerunnisak,
2018). The advantage of hologram media is the ability to
display objects in three-dimensional form as
representative of real objects or animations (Buah-
Bassuah et al., 2007; Gafur et al., 2019; Hobson et al.,
2013). In addition, hologram media can be used in
various subjects, such as history, science, such as history,
science, and astronomy (Anggirawati et al., 2022;
Darmawan et al., 2021; Jafari, 2023; Mavrikios et al., 2019;
Okulu & Unver, 2016; Sudeep, 2013). Hologram media is
more optimal for use in offline classrooms. Meanwhile,
to support online learning, the use of holograms is only
through learning videos.

Conclusion

This study aims to develop hologram media for
science learning. The products consist of a supporting
book and hologram animated videos on the motion of
objects in physics. These products are developed with
the ADDIE model and then tested for their effectiveness.
The data obtained are a) the expert validation test related
to concepts, language, and media; b) the user responses
test; and c) the effectiveness test. The results of the expert
validation test on the aspects of material, language, and
media for the hologram animated videos are 87.50%,
79.17%, and 85.83% while for a supporting book are
85.42%, 86.67%, and 81.94%, respectively. These
percentages show that all products reach very feasible
criteria. Furthermore, the results of the user responses
test of the products and their ability as an innovative

media from the teacher was 99.17% and from students
was 85.70%. These values also indicate that each product
is very feasible to use in the classroom. Then, the
effectiveness test results obtained an average value of
52.83 for the pre-test and 82.17 for the post-test. These
values are normally distributed by the Shapiro-Wilk test
and had a significant difference by the paired sample t-
test. Finally, with the N-Gain test, 62.10% was obtained
with quite effective criteria. Based on these results, it can
be concluded that a supporting book and hologram
animated videos as innovative media for science
learning on the motion of objects in physics are very
feasible to use and quite effective in improving student
learning outcomes.
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