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ABSTRACT
Colloidal material is an abstract material that causes students to have difficulty learning it. The
difficulty of colloidal material causes students' interest in learning to decrease. This research aims to
produce motion graphic video-based learning media on colloid system material to increase students'
interest in learning. This research uses research and development (R&D) methods with a 4-D model,
which consists of four stages, namely define, design, develop, and disseminate. However, this
development is limited to the development stage only. The product was reviewed by the supervisor
and four peer reviewers and then validated by one material expert and one chemist. The quality of
the media was assessed by four reviewers (high school/MA chemistry teachers) and responded to
by 10 high school/MA students. The Linkert scale is used as a product quality assessment
questionnaire sheet and the Guttman scale is used as a student response questionnaire sheet. The
product produced in this research is a chemistry learning video on colloid system material. The
assessment results from material experts obtained an ideal percentage of 80% and were included in
the good category. The results of the media expert assessment obtained an ideal percentage of 85%
and were included in the very good category. The assessment results from the reviewers (four
SMA/MA chemistry teachers) obtained an ideal percentage of 91.36% and were included in the very
good category. The results of the responses of ten high school students obtained an
ideal percentage of 95%. Based on the assessment results, it can be concluded that the motion
graphic video developed can be used as an alternative learning media for colloid system material to
increase interest in learning
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1. INTRODUCTION

Technological developments in the Industrial Revolution 4.0 era have many benefits
and challenges, especially for the world of education (Suryaman, 2021). The Industrial Era
4.0 has many benefits, especially in the field of education, with these many benefits indirectly
requiring educators and education personnel to be able to operate properly and correctly
so that education can develop more rapidly (Aspi, 2022). The use of technology in education
can create a learning process that is more effective, innovative, creative, and more efficient
in the learning process (Andint et al, 2021). Technology in education can be used as a
learning medium, learning resource, learning aid, and the like (Susanti 2020). The
emergence of advanced technology has caused many changes in the field of education, such
as changes in the quality of planning, implementation, and evaluation toward an even better
direction. Using technology that is currently developing in the world of education can help
the development of the educational process (Ira Restu Kurnia & Sunaryati, 2023).

Technological developments cannot be used instantly in education, that is, teaching
staff, especially teachers, need to adapt and learn so that they can be used in the learning
process, based on research in the field, almost 50% of teachers still lack understanding and
use of technology in education (Rasmani et al., 2023). Awareness of the importance of using
technology for education needs to be increased in each teacher, to create educational
mechanisms that are more interesting, and efficient, and can attract student interest (Rudint
& Saputra, 2022). One use of technology in education that needs to be developed by
teaching staff is the use of the latest learning media through existing technological
developments (Wahyono, 2019). Learning media are all means used by educators or
teachers to convey learning messages or information even when they are used without the
teacher's presence or presence (Zahwa & Syafi'i, 2022). It is hoped that good use of media
in the learning process will be able to revitalize students' interest in learning which has
decreased due to the COVID-19 pandemic (Fauzi & Yusuf, 2022). Students' interest in
learning needs to be increased using media according to technological developments, to
change the mindset of students who think that the learning media used by teachers
is boring so that students' interest in learning gets worse (Siregar et al, 2022). As an
educator, you need understanding and knowledge regarding the use of technology as a
learning medium so that learning material can be conveyed and distributed well and
not boring so that student's interest in learning can develop well (Shofiya Launin et al,
2022).

Students' interest in learning can be grown or increased by sorting and choosing the
right learning media (Nurfadhillah et al., 2021). As an educator, it is necessary to use or select
media that will be used to help increase students' interest in learning (Magdalena et al.,
2021). Many types of media can be used for the student learning process, one type of
learning media that can increase interest in learning and motivate students to be more
persistent in learning is video media (Putri et al.,, 2022). Learning media in the form of videos
can stimulate students' increased interest in learning because video media is an audio-visual
media that is quick and easy for students to remember. Apart from that, video media is not
limited by space and time, so if there is a part that is not understood, it can be played back.
Return (Fadillah & Bilda, 2019). Learning media in the form of videos that contain
audiovisuals and are equipped with unique illustrations are motion graphic videos (Gamizar
Naufal Rafif et al., 2021). Motion graphic videos are videos with a simple presentation that
contains information that is easy to understand, making it easier for students to understand
the material (Aprianto & Saputro, 2019). Motion graphic video displays that are not
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monotonous and have a shorter duration can make it easier for students to gain an
understanding of what the teacher wants to convey, besides that a shorter duration can
reduce students' boredom when studying a scientific field, thereby increasing students'
interest in learning (Yati & Rahmah, 2023).

Good motion graphic videos can attract students' attention because they are
informative, entertaining, and accompanied by audio that can improve mood
(Kusumadinata et al.,, 2019). Teachers can use motion graphic videos as alternative learning
media that can increase students' enthusiasm for learning (Tartila & Mahsusi, 2021).
However, based on observations from the field, it was found that the majority of teachers
create videos by recording or as presentations, this is because most applications for making
videos are paid and teachers lack attention to creative, innovative aspects, as well as
teachers' lack of ability to use applications. to make videos (Shofiyah et al, 2021). The
emergence of artificial intelligence (Al) or what we know as artificial intelligence can make
it easier for teachers to create learning media in the form of videos, apart from being more
practical, there are now many sites that provide editing services using Al for free (Heiden &
Tonino-Heiden, 2021). Al can make the teacher's work easier in creating learning videos,
only requiring the desired data or commands (Harris & Tantimin, 2022).

Colloidal material is material in chemistry subjects that is categorized as material that
is considered difficult to understand, this difficulty is due to the abstractness of colloidal
material itself (Pradilasari et al, 2019). Colloidal material is a material that requires good
analytical skills to understand (Agustiana & Miterianifa, 2019). Apart from that, colloidal
material is said to be abstract because colloidal material has many scientific concepts (Ardian
et al, 2021). In the learning process of colloid material, the emphasis is often placed on
memorization and practice questions, this can affect students' understanding and can give
rise to students' misconceptions (Parera et al, 2022). With motion graphic videos on
colloidal material, it is hoped that it will facilitate students' understanding because video
media can present objects or events in the natural environment that students cannot reach
directly during the learning process (Banu et al., 2022).

Based on the problems previously explained, this research aims to develop video
motion graphic learning media on colloid system material and test its quality, so that it can
be used to support the learning process in schools. Apart from that, this development
is expected to increase students' interest in learning, especially in chemistry subjects.

2. RESEARCH METHODS

The type of research used is Research and Development (R&D). R&D is a research
method used to produce certain products accompanied by testing the effectiveness of the
product being developed. This research is a needs analysis that was developed to meet the
needs of the community by testing its effectiveness so that it functions well (Sidik, 2019).
Development research has many models that can be used in research.

The 4-D model is the research model used by researchers in this research. The 4-D
model consists of four stages, namely defining, designing, developing, and disseminating,
but product development in this research only reached the development stage. The define
stage is the initial stage in conducting this research, this stage is used to define and
determine the basic needs of why it is necessary to carry out development research (Tegeh
et al, 2019). The design stage is the stage for determining and designing learning media
based on problems found in the learning process (Suseno et al., 2020). The development
stage is the stage aimed at creating a draft device from the results of input and suggestions
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from experts as well as data from product trials (Sarah et al,, 2019). The steps taken in this
stage are consultation with the supervisor before being validated and assessed by experts.
The experts in this research are one material expert lecturer and one media expert lecturer.
The revised product was based on suggestions and input from experts, then assessed and
validated by four SMA/MA chemistry teachers (reviewers) and responded to by ten students
in class XI MIPA majoring.

The instruments in this research are product validation sheets, product quality
assessment sheets, and student response sheets. Product validation and assessment uses a
Likert scale questionnaire while student responses are obtained using the Guttman scale.
Data analysis techniques include product validation data, product quality assessment data,
and student response data. The product validation data obtained is used as a reference in
making product improvements. Data from product quality assessment results is collected by
changing product assessment data in the form of letters (qualitative data) into scores
(quantitative data) using a Likert scale with the conditions that can be seen in Table 1 below
(Sugiyono, 2014):

Table 1. Scoring Rules
Description Score
Very Good
Good
Enough

Less
Very Poor

RN Wb

The results of the assessment by material experts, media experts, and reviewers (high
school chemistry teachers) calculated the average number of each aspect along with all
aspects, the average calculation formula is as follows (Ariyanti et al., 2021):

X
x =&
n

The scores obtained are then converted into qualitative values based on ideal
assessment criteria. The ideal assessment category criteria can be seen in Table 2 below
(Istiglal, 2017):

Table 2. Ideal Assessment Category Criteria

Score Range (i) Quantitative Qualitative category
X > (Mi + 1.80 SBi) Very Good (SB)
(Mi + 0.60 SBi) < X < (Mi + 1.80 SBi) Good (B)
(Mi-0.60 SBi) < X < (Mi + 0.60 SBi) Sufficient (C)
(Mi-1.80 SBi) < X < (Mi - 0.60 SBi) Less (K)
X < (Mi—1.80 SBi) Very Less (SK)

Data from student responses in the form of descriptive data (letters) was converted
into qualitative data (scores) using the Guttman scale. The score data obtained is
calculated as the percentage of product ideality for each aspect and all aspects. To calculate

the ideal percentage (%) the formula is used:
average score of all aspects

%overall ideal = X 100%

highest ideal score of all aspects

3. RESULTS AND DISCUSSION

The research that has been carried out has resulted in a product in the form of a motion
graphic video on colloidal material. The research uses the research and development (R&D)
method, with a 4-D development model consisting of define, design, develop, and
disseminate stages (Thiagarajan et al,, 1974). However, this research is only limited to the
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development stage. The results of this research are described at each stage based on the 4-
D method as follows:
1. Define

The define stage includes product needs analysis, material analysis, and curriculum
analysis. The needs analysis was carried out to find out current problems in schools. The
needs analysis in this research was carried out by interviewing two chemistry teachers at
different high schools/MAs. Based on the interview data, it was found that the
implementation of the learning process was generally still in physical form such as
textbooks, power points, worksheets, and material summaries. The choice of learning media
is based on ease of access to learning in class, although this condition tends to reduce
students' interest in learning because it can trigger boredom in the learning process.

Curriculum analysis and material analysis are carried out by analyzing KI and KD. The
KD used in this research is basic competency 3.14 "grouping various types of colloid
systems, and explaining the use of colloids in life based on their properties". This stage aims
to obtain material that will be included in the learning media by fulfilling the applicable
curriculum provisions. Next, objectives and indicators are created for the material that
has been determined so that the material can be distributed properly and correctly. The
material used in this research is a colloid system.

2. Design

The design stage is carried out by determining the research design or preparing plans
related to research based on the results of the needs analysis from the define stage (Zakaria
et al, 2020). Based on the results of interviews with high school/MA chemistry teachers, it
was decided to develop learning media in the form of videos in motion graphic format on
colloid system material. The collection of colloidal system material that will be included in
the media that will be developed is carried out using source material from high school
chemistry books, chemistry question books, university chemistry books, and existing
chemistry worksheets and learning videos. The next stage is making an initial product
design. Making an initial product design begins with making a summary or designing a
video scenario related to what will be conveyed in the motion graphic video (Rusdawati &
Eliza, 2022).

The components in a video product consist of opening, content, and closing. Making
the opening video begins with determining what parts should be in the opening. The
opening section consists of a title, greeting, author's name, perception, and learning
objectives, one of the opening sections can be seen in Figure 1

KoLow

Figure 1. opening section
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The next process is creating components from the video content. The contents of this
video consist of the definition of colloids, types of colloids, easy ways to memorize them,
the properties of colloids, and how to make colloids. The presentation of the components
of this video content is presented using motion graphic techniques. It is hoped that the
motion graphic video created will be able to help students understand the colloid system
material because in general colloid material is only emphasized in memorizing theory and
practicing questions (Rumape et al, 2023). This video also presents animations or
illustrations that are easy for students to find or that students have seen directly in their
daily lives so that they can simplify and speed up students' understanding of colloid system
material (Febriana & Sasmita, 2022). The addition of these illustrations is also expected to
be ableto reduce the level of student misconceptions regarding colloid system
material which generally only uses memorization methods and practice questions. With this
video in the form of motion graphics, it is hoped that it can foster interest in learning and
reduce misconceptions in students (Ayuni & Arif, 2023). The video creation process can be
seen in Figure 2

o)
EEEENIEESEIEEN
EiE 1igi
! . |

Figure 2. Video Content Creation Process
After the process of creating animations or illustrations for the content components
is complete, continue with the dubbing process. The dubbing process is carried out directly
using the Kinemaster application. Before carrying out the dubbing process, the researcher
makes a script first. The purpose of making the script is to determine the language so that
there are no errors in using words that can trigger misconceptions in students. The dubbing
process can be seen in Figure 3

Sifat-sifat koloid
Elektroforesis

ih okl N o e -4..-»[-«4 ke

F'Lgur 3. Process of Rcordlng and evielng Dubb'mg
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After the dubbing process is complete, continue by adding transition effects in the
part of the video that has changes in layer appearance. The addition of this transition
effect is intended so that the video displayed is not monotonous. The process of adding this
effect can be seen in Figure 4

Figure 4. Transition Effect
The next component is the cover. The closing section consists of hopes, prayers, and
thanks. The closing image of this mutation graphic video can be seen in Figure 5

Figure 5. Closing part of the video
3. Develop
The development stage is the stage of making and improving the product to make it
even better according to the results of suggestions or input from various experts (Sa'diah et
al, 2022). The results of product assessments by material experts and media experts

regarding product quality can be seen in Table 3 and Table 4.
Table 3. Product Quality Assessment by Material Experts

Assessment Aspects > Score >Max Score. Percentage of
Ideal Ideality
Linguistic Aspects 12 15 80%
Material Aspect 10 10 100%
Aspects of Learning Interest 7 10 70%
Total 29 35 80%
Table 4. Product Assessment by Media Experts
Assessment Aspects > Score > Max Score. Percentage of
Ideal Ideality
videos 17 20 85%
Total 17 20 85%

Based on Table 3, the product quality assessment by the material expert obtained the
good category with an ideal percentage of 80% and was declared feasible by the material
expert. Based on the product assessment by media experts in Table 4, it can be
concluded that the colloid material motion graphic video is in the very good category with
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an ideal percentage of 85%. These results state that the motion graphic video includes a
good opening, visual, audio, and closing (Ero et al,, 2022).

The motion graphic video which had been revised based on suggestions or input from
media experts and material experts, was then assessed by four SMA/MA chemistry teachers
to determine the quality and to obtain suggestions or input based on learning activities in
the field (learning process at school) (Munawaroh, 2023). The product assessment results

from motion graphic videos according to teacher chemistry can be seen in Table 5
Table 5. Product Quality Assessment by Chemistry Teachers (Reviewers)

Assessment Aspects > Score YMax Score. Ideal Percentage of
Ideality
Linguistic Aspects 53 60 88,33%
Material Aspect 40 40 100%
Aspects of Learning 35 40 87,5%

Interest

Videos 73 80 91,25%
Total 201 220 91,36%

Based on product quality assessments by SMA/MA chemistry teachers (reviewers) in
Table 5, an ideal percentage of 91.36% was obtained in the Very Good category, this shows
that the product being developed can be used by educators or students or educators to
support the learning process at school (Hayatuz & Nurrayan, 2023).

The data on the results of student responses to motion graphic videos on colloid

system material can be seen in Table 6
Table 6. Student Responses

Assessment Aspects YlIndicators > Score >Max Percentage of
Score. Ideality
Ideal
Interest in learning 2 18 20 90%
Attention in learning 2 17 20 85%
Learning Motivation 2 20 20 100%
Knowledge 2 20 20 100%
Motion Animation 2 20 20 100%
Total 10 95 100 95%

Based on Table 6, students' responses to the motion graphic video received an ideal
percentage of 95% in the Very Good category. This shows that learning videos can be
used to increase students' understanding and interest in learning and can be used to
support the learning process. (Kolwatin et al,, 2023).

4. CONCLUSION

The research carried out produced a product in the form of a motion graphic video on
colloidal system material. Based on the assessment of material experts, media experts,
reviewers, and student responses, the ideal percentages were respectively 80% in the Good
category, 85% in the Very Good category, 91.36% in the Very Good category, and 95% in
the Very Good category.
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