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1. INTRODUCTION

One of the fields of science that plays a functional role in changing times is physics. Physics lessons
require a strong understanding of concepts. If students do not understand the concepts taught, they will face
difficulties in solving problems related to the material [1]. Research by Paramitasari et al., [2] identified that
parabolic motion material is one of the topics that is difficult to understand. This difficulty arises because the
nature of the material is considered abstract, and many students prefer to memorize formulas rather than
understand the concept [3]. Therefore, it is important to prepare physics learning well so that the results are
maximized. One way to overcome this challenge is to use learning media, which can facilitate the teaching
process for teachers and students, especially on the topic of parabolic motion [4].

Learning media has a very important role in the teaching and learning process. In the context of
teaching, teachers often utilize learning media as a tool to convey material, so that students can understand
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better [5], [6]. But teachers must also pay attention to the media used. Media selection must consider conditions
related to the existing situation and the abilities possessed by students [7]. Learning media includes various
forms, such as tools, means, and communication channels, which can be used by students and educators to
support and facilitate learning activities, so that learning outcomes can be achieved effectively and efficiently
[8]-[10]. Likewise, according to Learning media refers to tools or sources used in the educational process to
convey information between teachers and students, with the aim of achieving the desired learning outcomes [11].
Therefore, teachers are required to utilize technology as learning media and develop various forms of learning
media to convey information in the teaching and learning process [12]. Several social media platforms such as
Google Classroom, Google Meet, Zoom, Facebook, and YouTube are options that can be used as learning tools.
The use of video media in learning has proven to be more interesting than other media [13].

Video as a learning tool is very flexible and offers advantages in terms of practicality and portability
[14]. Video-based learning media presents material in an audio-visual format, where learning messages or
content can be watched and listened to simultaneously [15], [16]. The use of video media in the learning process
has a number of advantages, including increasing learners' knowledge and developing logical and analytical
thinking skills [17]. The addition of symbols in the form of words and sentences accompanied by images and
audiovisual elements can facilitate the delivery of messages from the sender [18]. Research conducted by
Nurwahidah et al., [19] shows that the use of learning video media can increase students' motivation,
achievement, and interest in learning, because videos are able to display situations or learning experiences that
are relevant to the material. Through connecting the material presented with the daily experiences experienced
by students [20]. In addition, learning videos also serve to help students understand complex material [21].
While video has been an effective tool in education, artificial intelligence has the potential to revolutionize the
way we create and distribute video content. The rapid advancement of video editing technology today is heavily
influenced by the development of artificial intelligence (Al).

Acrtificial intelligence (Al) has undergone significant development, from simply assisting in animation
creation to contributing to more complex visual designs [22]. The use of Al in animation includes creating more
responsive characters, more realistic movements, and more dynamic narratives. The integration of Al in the
animation production process not only increases efficiency but also encourages innovation. intelligent systems
can play a role in the creation of characters, storyboards, and scenarios, thus speeding up and simplifying the
production process. With advancements in artificial intelligence, video processing is now moving towards
automation, where automated video editing methods based on Al algorithms are able to process multiple videos
quickly.

There is research entitled learning media in the form of videos that are valid for use in the previous
learning process, concluding that the feasibility of learning videos for power point-based effort and energy
material [23]. Learning videos have the effect of increasing interest and understanding of concepts in pressure
material [24]. In addition, the successful development of creating contextualized learning videos for fluid
material for high school students [25]. In the same context with the title "development of powtoon-based physics
animation video on global warming material" which shows that learning media in the category is very feasible
according to experts [26]. In this regard, under the title "development of interactive physics learning videos on
hydrostatic pressure material" this video is stated based on validation from material, media, and language
experts, this learning video has been deemed suitable for use, with an average score obtained o f 72%, 73%, and
73% respectively, this indicates that all three aspects meet the criteria for good feasibility [27].

Considering this description, this research focuses on the development of Al-assisted STEM-based
learning videos on parabolic motion material to train high school students' critical thinking skills. In principle,
the development of physics learning media must meet three main criteria: valid, practical, and effective. This
article will focus on the validity criteria, with the aim of this research being to assess the extent to which the
physics learning media specific to the parabolic motion subtheme in the form of videos developed can be
considered valid.

2. RESEARCH METHOD

This study uses research and development (R&D). The validity process of learning media in the form of
learning videos is obtained through three stages out of four stages. Alesi and Trolip's development model,
namely analyzing learning needs, then determining learning objectives and designing learning videos, as well as
developing learning videos involving material experts, learning design experts, and learning media experts as
validators. This development was carried out with the target users being high school students. The selection of
material experts is based on the competence of expert subjects, namely lecturers.

The defining stage consists of two sub-stages namely needs analysis and determining learning
objectives. Furthermore, the planning stage consists of three sub-stages namely topic development, drafting, and
prototype production. The development stage consists of four sub- stages namely production, validation, analysis
and revision, and testing. Then the last is the dissemination stage. The development of learning videos was
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carried out for class XI of Senior High School 22 Palembang in the odd semester of the 2024/2025 school year.
The learning media validation sheet used as an instrument in this study consists of four aspects of assessment.
These aspects include assessment of material content, video display aspects, and innovation/knowledge aspects.
The validation process involved five lecturers who assessed the aspects holistically. The video validity
assessment was conducted using a guttman scale, which included several categories, namely 0 (not suitable) and
1 (suitable). In this study, the questionnaire employed to gather data on content validity was structured with
response categories of "Yes" or "No." The responses provided by the panelists were subsequently analyzed by
converting their answers, assigning a value of 1 for "Yes" and a value of 0 for "No." The validation results used
the content validity ratio (CVR) approach. The formula for calculating CVR [28] is as follows.

ne — =
2

N

2 (D)

CVR =

Table 1. Critical CVR scores can be categorized
Number of Validators CVR critical value

5 0.736
6 0.672
7 0.622
8 0.582

Table 2. Criteria for validity of CVI calculation results

Range Category
0.00-0.33 Invalid
0.34-0.67 valid

0.68 —1.00 Very valid

3. RESULTS AND DISCUSSION

The physics material used in the development of this Al-assisted STEM-based learning video is grade
11 high school material, namely on the subtheme of parabolic motion. which is included in the kinematics
chapter according to the independent curriculum book. Al helps students in explaining the process of parabolic
motion and the concept of parabolic motion and related phenomena which previously tended to be presented in a
2-dimensional or written form such as modules, books were transferred to develop them in a more attractive
form, and equipped with animation, background, audio explanation with avatar animation characters. Planning,
design, and development are three stages in product development. The process and results of each stage can be
seen below.

3.1. Assessment on the material content aspect

The product validation stage in this study was carried out through the use of learning media on
parabolic motion material presented in the form of videos. This research was conducted at Senior High School
22 in Palembang City. Validation of physics learning media in the form of videos was carried out by five
experts, namely lecturers who are competent in the field of physics education. This validation process was
carried out holistically on lecturers who are competent in physics by paying attention to aspects of material
content, aspects of video display, and aspects of productivity/material innovation. The assessment of each
indicator from the content and material construction aspects is presented in Table 3.

Table 3. Per-Indicator Assessment on the material content aspect

No. Aspects assessed CVI Description
1  Clarity of learning objectives. 1 Very valid
2 Suitability of material with basic competencies 1 Very valid
3 Suitability indicators student development learning with level 1 Very valid
4 The video contains stimuli for students to respond to the video 1 Very valid

(preparetools write listen to the material, answer questions)
5 The material presented is in accordance with the subject matter 1 Very valid
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6 The systematic presentation of material on the video is in 1 Very valid
accordance with curriculum

7 STEM analysis is in accordance with the material coverage 0.6 Very valid
8 Suitability indicators critical thinking skills learning with level 0.6 Valid
9 Suitability of material content with learning objectives 1 Very valid
10 The suitability of the illustrations presented with the material. 1 Very valid
11 The explanation of the material on the video is clearly displayed. 1 Very valid
12 The language used is in accordance with language rules Indonesian 1 Very valid
and easy to understand (communicative).
CVI value 0.93 Very valid

Based on the results of the validation of the material content aspect has 10 indicators obtained Based on
the results of the validation, the aspects assessed on the content of the material have a score of 1. This means that
the material used in the video is very valid. However, there are shortcomings seen in 2 indicators of STEM
analysis and the suitability of indicators with the level of critical thinking skills by obtaining a score of CVI is
0,6 meaning that it needs to be improved especially in that section. In other words, overall from the aspects of
content and construction, the material used in this physics learning video is classified as very valid.

3.2. Assessment on the aspect of video media display

In addition to the material content aspect, the next aspect assessed on the video display was 7 indicators.
All indicators of video media aspects displayed in this physics learning video are classified as very valid criteria.
The assessment of each indicator of the video display aspect is presented in Table 4.

Table 4. Per-Indicator Assessment on the aspect of video media display

No. Aspects assessed CVvI Description
1 Interesting learning video display 1 Very valid
2 Appropriateness of choosing font size and shape. 1 Very valid
3 Accuracy of the music or song accompanying the learning video 1 Very valid
4 Readability of the text on the video 1 Very valid
5 Text layout on the video 1 Very valid
6 Sound quality on video 1 Very valid
7 Image quality on video 1 Very valid

CVI value 1 Very valid

Based on table 4. The media aspect of physics learning videos is very valid. The assessment on each
indicator obtained its CVI value is 1, this means the category is very valid. This learning video is very good,
both from the appearance, appropriate fonts, sound quality, image quality, and readability of the text on the
video. However, there are several components that need to be improved on the video, including the speed of the
video to make it a little slower and the need to add learning outcomes at the beginning of the video as a
reference for students in learning the learning video content.

3.3. Assessment on aspects of material productivity and innovation

The validation aspect of material productivity and innovation has 3 indicators by obtaining an
assessment from the validator worth 1 or agree. The assessment of all indicators from the aspect of material
productivity and innovation is shown in Table 5.

Table 5. Per-Indicator Assessment on aspects of material productivity and innovation
No. Aspects assessed CVvI Description
1 The material is presented by several examples of phenomena that

- . 1 Very valid
occurs in everyday life (contextual)
2 Video can foster enthusiasm for learning, curiosity know, and students' .
. - . 1 Very valid
interest in learning
3 Able to add new insights for students 1 Very valid
CVI value 1 Very valid
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Based on table 5, the aspects of material productivity and innovation are classified as very good. Valid
from all indicators. The CVI value obtained is 1, indicating that the each of these indicators is very goodm
because it has appeared in accordance with the aspects of in learning videos. This in line with the opinion
according to Nieveen [29], it is important for learning tool to be based on content validity. Construct, in addition,
its quality must meet established validity standards.

Learning videos have a number of significant benefits, including help learners understand the material
and provide opportunities for students to learn. repeating material that may have been forgotten. The use of video
in the learning process teaching can optimize the time available in the classroom, thus enabling exploration of the
material in greater depth and breadth. Validation showed that the video physics learning about parabolic motion
is feasible to be applied in learning activities. The creation of learning videos is driven by various reasons, given
the many benefits it offers. The use of videos as learning media has been proven to be more effective in helping
students understand the material compared to just reading the text [30]. In addition, for educators, learning
videos provide several advantages, including: (1) increasing educators' creativity; (2) increasing the number of
copyrights owned by educators; (3) strengthening educators' personal branding; (4) reducing teacher fatigue in
teaching [31]. In other words, it is clear that the use of audio-visual learning media, such as videos, provides
many Vvaluable benefits. These include helping students understand and clarify the material delivered by the
teacher, as well as making it easier for teachers in the teaching and learning process, both in schools and in
distance learning [32]. The development of learning videos is also very important because it can improve
students' critical thinking skills, solve problems, and make physics learning more interesting [33]. In accordance
with this development as a process carried out with awareness, careful planning, and clear goals, aims to create
or improve something [34]. Through this process, it is hoped that a more useful product can be produced, which
will support and improve quality, as an effort to achieve better quality.

4. CONCLUSION

The results of data analysis from the validation sheet filled out by five experts show that the Al-
assisted STEM-based learning video on parabolic motion material to train critical thinking skills meets the
eligibility criteria in terms of material and is included in the very valid category. The feasibility of media display
has also been met, with criteria classified as very valid. In addition, the feasibility of productivity and innovation
has met the criteria which are also classified as very valid. Overall, the average assessment of the five validators
shows that the learning media in the form of videos developed has met the eligibility criteria and can be
considered very valid and suitable for use in the learning process.
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