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Abstract This research aimed to discover the validity
and the feasibility of the learning videos on parabolic
motion materials. These videos are provided for the flipped
classroom activity. The output of this research is the
product of learning videos that are valid and feasible used
as learning media. This research develops with the ADDIE
model using two videos, a video of physics concept
analysis in daily life, and a video of teacher's explanation in
the form of light board-based video. The validity average
of learning videos from material experts is 94.44% for
1st-learning video, and 93.06% for 2nd-learning video.
Besides, the validity average from media experts is 91.57%
for 1st-learning video, and 90.19% for 2nd-learning video.
Therefore, the validity is in the very valid category. The
percentage average of students' responses towards the
1st-learning video is 90.02%; the 2nd-learning video is
98.37%. Hence, the student's responses to learning videos
are categorized as very feasible. Based on validator and
students' response evaluation results, learning videos are
valid and feasible for learning media. This study can be a
reference to produce effective and efficient learning media.
The limitation of this research is that the effectiveness of
the learning video had not been tested.
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1. Introduction
Students often find problems in the learning process, in
case not understand the materials from the teacher; as a
result, they find difficulties in finishing the teacher's
assignments. This condition happened due to the
conventional method (lecture method) used by the teacher
in explaining the subject in the classroom and used
textbooks only as learning media. Learning becomes
inflexible, dull, and passive. Whereas, 21st-century
learning requires the implementation of student-centered
learning [1,2], not teacher-centered learning. Therefore, the
implementation of the 21st-century learning needs the
appropriate learning approaches and media.
One of the learning approaches used in the education of
the 21st century is the flipped classroom. A Flipped
classroom is a learning model that flips teaching techniques
in the class, which is traditionally done in the classroom,
done at home, and what is traditionally did as homework
[3-8]. According to [9-11], a flipped classroom is a
learning model that combines technology to encourage
students to become active and efficient that can develop
student-student interaction and student-teacher interaction
in participating in problem-solving actively.
This approach develops students' independence.
Students have to study the materials in the forms of video at
home before the classroom activity start [12-15], write all
the question they have, make a summary [5,16], and
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answer questions in the video. When the class begins, they
are involved in solving problems and participating in
discussions with classmates or the teacher collaboratively
and actively. At the same time, the teacher answers
students' questions, gives assistance, guidance, and
feedback [11,15-17].
Parabolic motion is one of the physics materials used in
flipped classroom learning. In daily life, students may often
see examples of parabolic motion. However, since they
occur in a short time, it is hard to observe them.
Consequently, the teacher can use learning media. The
implementation of a flipped classroom also highly requires
learning media since it is an essential element in the
learning process. One of the learning media used in flipped
classroom learning is a learning video. A learning video is
one of the audiovisual media forms. Once students have to
watch a learning video before they study, they can get a
tangible and systematic description of the concept being
studied. It increases student's learning interest and
motivates them in the learning process. Students can also
understand learning materials better [16].
Supporting the facilities of information and
communication technology, schools usually provide
computer laboratories, and generally, parents give their
children a smartphone or even a laptop. Students typically
use laptops and smartphones for playing games and social
media, which can disturb their study. On the other hand,
technology can also utilize learning as sharing tools and
playing learning videos.
This paper aimed to find out the validity of learning
videos on the material of parabolic motion. Previous
research has explained the development of animation
videos for flipped classroom model on the material of
dynamic motion by using Powtoon software [2]. Another
studied in the development of learning media on the
material of heat for seventh-grade students. The learning
video was about a simple experiment in daily life [18]. The
two developed videos are valid and feasible, used as
learning media. The product of this research (learning
videos) would be the learning resources for flipped
classroom implementation.
The difference from previous research since this
research has two learning videos developed; those are
videos of physics concept analysis in daily life and light
board-based learning video. Learning videos developed
expected will give a better understanding of the physics
concepts, ease the students in understanding the
implementation of the physics concepts and
problem-solving methods. Therefore, students can finish
assignments given by the teacher well. So that learning
videos developed can be utilized in learning, they need to
have qualities. One of the criteria for quality learning
videos is having high validity.

2. Methods
This investigation was Research and Development
(R&D) using an ADDIE model [19]. ADDIE stands for
Analysis, Design, Development, Implementation, and
Evaluation. The development phases of learning videos
(lightboard-based video) by using ADDIE development
model were ((1) analysis, to obtain the need description in
physics learning, (2) design, to make the initial designs of
learning videos, (3) development, in this phase, the designs
of learning videos realized into products, (4)
implementation, the experts and the physics teacher did the
validity test by using questionnaires, the learning videos
revised and tested to students and, (5) evaluation, in this
phase, an evaluation did to find out the validity of the
learning videos developed. The result would be used in the
flipped classroom implementation.
Lightboard is a tool for creating video learning. It is a
transparent glass with LED lights. The teacher faces the
camera (in the same direction as the students' position) and
writes on the board. This activity is recorded at the same
time. The teacher faces the students, and the writing is
glowing. Bright light-emitting diode lights (LEDs) are
placed along the bottom and the top of the glass to reflect
light on the glass panel. When the teacher writes or draws
on the Lightboard with a colored marker, the LED light
causes the ink marker to light up (illuminated) [20].
The subjects in this research were six experts (two
material experts, two media experts, and two physics
teachers). The response form was collected from 33
tenth-grade students. They study at a public senior high
school in Sorong city, West Papua, Indonesia. The data
collected was quantitative data obtained by using
questionnaires as the research instrument.
The questionnaire for validation was filled in by experts
and teachers. The results of this questionnaire are
processed to see the average and its deviation as a basis for
determining the level of product validation (See Table 1
and Table 2 for all criteria). The data analysis phases were:
1. checking the completeness of questionnaire sheets
and data filled out by the respondents,
2. calculating the percentage score obtained from each
aspect,
3. calculating the average of the score percentage
obtained from each respondent,
4. calculating the average of the score percentage of all
respondents,
5. converting the quantitative data into qualitative data
with five scales, as shown in Table 1, and comparing
the percentage average obtained by using the criteria.
Learning videos developed are stated valid and feasible
as learning media if the average score percentage obtained
is more than 70% [21]. Table 1 shows the validity and
feasibility criteria for learning videos as learning media.
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Table 1.

The Learning Video Validity and Feasibility Criteria

Interval

Criteria

x ≥ 85%

Very valid/ Very feasible

70% ≤ x < 80%

Valid/ Feasible

55% ≤ x < 70%

Fairly valid/ Fairly feasible

40% ≤ x < 55%

Less valid/ Less feasible

x ≤ 40%

Invalid/ Poor

CC 2018 used to edit the learning video, as shown in Figure
3 and Figure 4.

3. Result
3.1. Analysis and Design
Observations and interviews with the teacher revealed
that the teacher often used the conventional (lecture)
method and used books only as learning media. The
learning process was relatively inflexible, boring, and
passive. Therefore, it needed innovation to make learning
more active, attractive, and fun, so that students can get a
better understanding of the subject. One of the materials
that can be used in this model is parabolic motion. It is a
physics concept that is quite hard to be explained in more
real since it occurs very fast.
Based on the functions above, the learning videos
developed were divided into two, first was a basketball
game video that was analyzed to explain the concept of
parabolic motion in real activity to students. The second
was a lightboard-based learning video by using a glass
chalkboard pumped full of light that enabled the teacher to
explain the formula derivation and the examples of
questions, and give exercises. It is a similar use of
whiteboard video in the classroom.
In the designing phase, researchers designed and
divided the parabolic motion materials to discuss in the
first and second learning videos. The first learning video
explained the concept of parabolic motion, such as what is
parabolic motion, scales that affect parabolic motion, and
characteristics of parabolic motion. The second learning
video discussed the formula derivation, the examples of
the application in the questions, and exercises. Next,
researchers arranged the scenario, determined the duration,
and prepared the equipment to make the video. The
equipment was a camera, tripod, lighting devices, clip-on,
black and green backdrop cloth, light board, neon marker,
and eraser.

Figure 1. The production of the first learning video

Figure 2. The production of the second learning video

Figure 3. Editing of the first learning video

3.2. Development
The development phase was the phase of learning video
production. Learning videos were produced based on the
scenarios. Figure 1 and Figure 2 show the production
process of learning video. After that, Adobe Premiere Pro
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Figure 4. Editing of the second learning video
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3.3. Implementation and Evaluation
The validity of the two learning videos developed tested
by a material expert, a media expert, and a physics teacher.
The material validation was done by a material expert
(Material Expert 1 and Material Expert 2) and a physics
teacher (Material Expert 3) while the media validity did by
a media expert (Media Expert 1 and Media Expert 2) and a
physics teacher (Media Expert 3). The material evaluation
aspects were relevance, material organization, and
language. The aspects of media evaluated were the effects
of learning, media creation, and audiovisual display. Table
2 shows the calculation for material validity. Table 3 shows
the calculation for media validity.
Table 2.

1nd-learning video

2nd-learning video

Material Expert

Material Expert

2

3

Table 4. Validators’ Recommendation for Learning Video
Learning
Video

The Material Validity Calculation

1

Based on Table 2, the average of learning video validity
from material validators is 94.44% for 1st-learning video,
and 93.06% for 2nd-learning video. Refer to Table 1, these
values are in Very Valid category.
Based on Table 3, the average of learning video validity
from media validators is 91.57% for 1st-learning video,
and 90.19% for 2nd-learning video. Refer to Table 1, these
values are in Very Valid category.
Therefore, the learning videos on the parabolic motion
are stated very validly used as learning media. The
suggestion following the validators' recommendations is
shown in Table 4.

1

2

3

Validators’
Recommendation
The writing of the word
‘benda’
is
not
appropriate.
No need to use the
speed indicators to show
the increase or the
decrease of the speed.
Learning video is good
but the clarity of the
writing needs to be
clarified.
Learning video needs to
be divided into several
parts.



First



Relevance (2 items)
Total Score

8

8

8

8

8

8

Max Score

8

8

8

8

8

8

Percentage

100

100

100

100

100

100

20

20

Object Organization (6 items)
Total Score

21

20

21

19

Second

Max Score

24

24

24

24

24

24

Percentage

87.50

83.33

87.50

79.17

83.33

83.33

11

12

12

Language (3 items)
Total Score

11

12

12

Max Score

12

12

12

12

12

12

Percentage
Aspects'
Average
Experts'
Average

91.67

100

100

91.67

100

100

93.06

94.44

95.83

90.28

94.44

94.44

94.44
Table 3.

93.06
The Media Validity Calculation

1nd-learning video

2nd-learning video

Media Expert
1

2

Media Expert
3

1



2

3

Effect for learning (6 items)
Total Score

24

23

24

23

23

23

Max Score

24

24

24

24

24

24

Percentage

100

95.83

100

95.83

95.83

95.83

Media Creation (5 items)



Revisions







The
word
‘benda’
is
replaced with
‘bola’.
Removing
the
speed
indicators.
The writing
is clarified.
Video
is
divided into
several parts

Based on the recommendations above, researchers
revised the two learning videos. After being revised,
learning videos were tested to students to find out the
students’ responses towards the videos. Table 5 shows the
result.
The students are given learning videos that have been
developed to find out the students' responses on a small
scale, next they filled in the questionnaire response or
learning media that includes teaching material, learning
impact, audiovisual display, and language. Then, the
averages score is determined based on these results (See
Table 5).
Table 5.
Aspects

Students’ responses (n=33)
Average of respondents (n=33)
Total
Max
%
STD
Score
Score
1st-learning video

Material (6 items)

21.15

24.00

88.13

0.08

Total Score

18

18

18

18

18

18

Effect for learning (8 items)

29.24

32.00

91.38

0.09

Max Score

20

20

20

20

20

20

Audiovisual display (3 items)

10.82

12.00

90.15

0.18

Percentage

90.00

90.00

90.00

90.00

90.00

90.00

Language (3 items)

10.85

12.00

90.40

0.12

20

21

Audiovisual display (6 items)
Total Score

21

20

21

20

Average of all aspects

90.02

2st-learning video

Max Score

24

24

24

24

24

24

Material (6 items)

21.03

Percentage
Aspects'
Average
Experts'
Average

87.50

83.33

87.50

83.33

83.33

87.50

Effect for learning (8 items)

28.82

32.00

90.06

0.11

92.50

89.72

92.50

89.72

89.72

91.11

Audiovisual display (3 items)

10.9

12.00

91.16

0.14

Language (3 items)

10.6

12.00

88.64

0.16

91.57

90.19

Average of all aspects

24.00

87.63

98.37

0.10
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Based on Table 5, the percentage average of students'
responses towards the 1st-learning video is 90.02%, and
the 2nd-learning video is 98.37%. These values are in a
very feasible category (See Table 1). Qualitatively, it
concluded that the learning videos on the parabolic motion
are feasible to be used as learning media.
In line with the evaluation result from the material expert,
the media expert, the physics teacher, and the students'
responses, it concluded that the learning videos are valid
and feasible used as learning media.

4. Discussions
In [22,23], they have researched the length of videos that
students should watch. It showed that students watching a
less than 6 minutes long video was almost 100%, a 9 to 12
minutes long video was about 50%, a 12 to 40 minutes long
video was 20%. Therefore, making a video of more than
6-9 minutes long may be wasteful. [23] stated that a shorter
learning video is more attractive than a longer one.
Students' participation in a video significantly decreases
after 6 minutes. Researchers made the first learning video
with a length of about 6 minutes, and researchers also
divided the second learning video that was about 50
minutes long into seven parts of 6-9 minutes long.
Figure 4 shows that the first learning video is better than
the second in terms of the material, effects for learning, and
language. The first learning video contains an analysis and
explanation of basketball movements used by students. By
using the language style and audiovisual, students are
engaged to watch the video and motivate them to learn
about it. As a result, it gives the concept of understanding
to students.
The second learning video is better than the first one in
terms of audiovisual display. This learning video is a new
thing for students, in the form of teachers' explanations on
the lightboard. In reference [24,25], mention that
lightboard is a glass chalkboard pumped full of light. The
lighting is from a LED strip that is edge light around the
glass board, the neon marker used to write, and lighting
devices. The light bounces around inside the glass until the
light hits the neon marker writing and exits the glass
through the marker writing. It makes the writing pop out
against the black backdrop. The teacher explains the
formula derivation, the use, and the application on the
problems, examples of problems in daily life, then gives
exercises that are divided into some videos.
The two learning videos complete each other. On one
side, the learning video from daily activities that are
analyzed can make students understand the physics
concept more real [16]. On another side, in reference [20],
lightboard-based learning can give students an
understanding of the formula derivation and examples of
problem application in daily life, making the teacher feel
comfortable teaching using a whiteboard in the classroom.
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The teacher could not ensure whether the students
genuinely watch the learning videos or the learning videos
also create one-way communication that students could
only watch and could not directly ask the teacher if they
find difficulties. Response to these problems, when before
the learning videos played, the teacher gives instructions to
students to pause the video while writing questions, rewind
or fast-forward while writing a summary of the materials,
and answering the questions from the video.
At the beginning of in-class learning, the teacher can ask
students to submit the result of the summary, give quizzes
related to the materials in the learning videos and answer
questions from students related to the materials [5,16].
Therefore, the teacher can ensure that students watch the
learning videos have given, and the communication can be
built from teacher to student and student to student on the
classroom learning. The classroom learning can be alive
along with the increase of students' participation and
activities in the classroom learning, so students can be
more comfortable and confident because they have
prepared well before in-class learning [26-30].
The teacher acts as the facilitator, whereas the teacher
answers the students' questions, assists and guides students
in problem-solving activities collaboratively such as
experiments, presentations, finishing application questions
in daily life, interactive discussion, and giving feedback
[11,15-17]. Hence, it enables students to develop more
critical thinking skills [8,29,31]. Learning becomes
Student-centered
[1,2,7].
Students'
independence
developed through the learning video [13-15]. The students
get easier in understanding materials since the videos can
be watched repeatedly [31,32].

5. Conclusions
The need analysis result shows that the learning media in
the form of video is following the character of students and
learning objectives. The design made using a light board to
explain the activity. In developing this learning media,
preliminary media experts, material experts, and physics
teachers did the validation. The improvement results from
this validation became a design that was tested on a small
group to determine student responses. From the results of a
thorough evaluation taking into account the validation of
experts, teachers, and student responses, it implies that this
media is appropriate for use. In the next stage of the study,
the effectiveness and practicality of this learning medium
will improve student learning achievement.
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