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Abstract

21st-century science education demands mastery of inquiry skills as
part of higher-order thinking. However, in learning about elements
and compounds in an agricultural context, students often struggle to
visualize abstract microscopic processes, resulting in low analytical
ability. This study aims to develop a Generative AI Gemini Veo 3
video-based Student Worksheet to improve students' inquiry skills.
The study employed a Research and Development (R&D) method
using the 4D model (Define, Design, Develop, Disseminate)
involving 94 eighth-grade students. Product validation by experts
indicated high feasibility, with scores of 92% from material experts
and 89% from media experts. The effectiveness test showed a
significant improvement in students' inquiry skills, with an N-Gain
value of 0.71 (high category), particularly in visual-based data
analysis. These findings imply that integrating Generative Al-based
video into learning materials can serve as an effective strategy to
support  inquiry-based learning and enhance  students’
understanding of abstract scientific concepts.

Keywords: Gemini Veo 3, Inquiry Skill, Digital LKM, 4D Model,
Science Learning

INTRODUCTION hypotheses, design and carry out

Natural Science Education in the
21st century requires a paradigm shift
in learning, from what was originally
oriented towards mastering content to
developing  higher-order  thinking
skills, especially inquiry skills [1].
Inquiry-based learning places students
as active subjects in the scientific
process, which involves the ability to

investigations, analyze data, and draw
conclusions based on empirical
evidence [2].

However, the implementation of
inquiry learning in schools still faces
various obstacles. research conducted
by several empirical studies in
Indonesia and overseas suggested that
students are not very well between

formulate problems, formulate investigative or inquiry skills, so
el
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continued to strengthen it. In
Indonesia, students' science process
skills in planning experiments and
communicating findings are said to be
at the low category at the elementary
level [3]. In secondary level, we are
trained on little practicum and
independently  designing/conducting
investigations [4]. So students show
weak abilities when it comes to
proposing  actions and  results
interpretation. Internationally, these
same patterns exist where students
show limited ability to perform core
inquiry  tasks like  generating
hypotheses and reflecting on the results
of an investigation [5]. The findings
indicate that students' inquiry skills are
not well developed and suggest the
need for other instructional methods.
This condition shows that there is a gap
between the demands of the curriculum
and the reality of learning in the
classroom, thus creating an urgency for
the innovation of teaching materials
that are able to visualize abstract
science phenomena and facilitate the
inquiry process in a more concrete,
contextual, and interesting way for
students.

In line with these challenges, the
integration of Artificial Intelligence
(AI) technology in the field of
education is growing rapidly and has
become a transformative global trend.
Recent bibliometric studies show a
significant increase in the number of
publications related to the use of Al in
science education, with a primary
focus on personalizing learning,
learning  efficiency [6]. More
specifically, = the  presence  of
Generative Artificial Intelligence (Gen
Al) opens up new opportunities in the
development of  adaptive and
contextual learning content. In contrast
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to conventional educational
technology which is generally limited
to static simulations or passive learning
videos, Gen Al enables the production
of teaching materials that are dynamic,
flexible, and responsive to the needs of
the curriculum and the characteristics
of students [7]. This trend confirms
that the use of Al is no longer just an
option, but rather a strategic need to
bridge the limitations of conventional
teaching resources in facilitating
complex inquiry skills.

Nonetheless, the huge potential
of Al in education has not been fully
offset by equitable and in-depth
utilization in  science learning
practices. Most Al-based media
research and development still focuses
on the use of text-based chatbots,
automated scoring systems, or learning
data analysis, while the use of
generative Al for science learning
video production is still relatively
limited [8]. On the other hand, teachers
often face technical constraints and
time constraints in producing high-
quality learning videos that are able to
accurately and systematically
represent the scientific process. In fact,
instructional videos have a crucial role
in inquiry-based learning, especially
for visualizing experiments,
microscopic phenomena, as well as
chemical and physical processes that
are difficult or impossible to do
directly in the classroom [9], [10]. This
limited access to sophisticated yet
easy-to-use  visual ~media  has
implications for students' low ability to
visualize abstract concepts, which
further impacts the development of
their inquiry skills [11].

To answer this gap, this research
offers a solution through the
development of video-based teaching
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materials by utilizing the latest video
generative technology from Google
DeepMind, namely Gemini Veo 3.
This technology has advanced text-to-
video capabilities, allowing educators
to produce high-resolution learning
videos (up to 1080p) that are capable
of visualizing complex science
concepts and experimental scenarios
only through text commands (prompts)
[12]. The use of Gemini Veo 3 as a
pedagogical partner allows the
presentation of visual representations
that not only support students'
conceptual understanding, but also
increase affective engagement and
learning  motivation, which are
particularly relevant at the inquiry
stages such as observation,
interpretation, and inference [13]. The
novelty of this research lies in the
specific integration of this cutting-edge
generative video model into the syntax
of inquiry learning, an approach that
has been rarely explored in the science
education literature until now.

Based on this description, the
purpose of this research is to develop
and test the feasibility of Gemini Veo
3 video-based Student Worksheets
(MFIs) to improve students' inquiry
skills in science learning. The videos
designed in this study are structured to
represent key phases of the inquiry
process, including problem orientation
through contextual scientific
phenomena, guided hypothesis
formulation, visualization of virtual
experiments, and data interpretation
activities. Specifically, the videos
focus on science topics that are abstract
and require visualization, such as
changes in the state of matter and
simple physical or natural phenomena,
which are often difficult to observe
directly in classroom settings. Through
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the integration of  dynamic
visualizations, simulated experiments,
and guiding questions embedded in the
worksheets, these videos are expected
to facilitate students in formulating
problems, designing investigations,
and drawing evidence-based
conclusions. Theoretically,  this
research is expected to enrich the
Technological Pedagogical Content
Knowledge (TPACK) framework by
including video-based generative Al
elements as a cognitive tool in science
learning. Practically, the resulting
product is expected to be an alternative
solution for teachers in providing
immersive, efficient, and technology-
aligned learning media, so as to
optimally stimulate students' curiosity,
analytical skills, and investigative
skills [14].

METHOD

This study used a Research and
Development (R&D) approach to
develop and test the effectiveness of
video-based LKM with Artificial
Intelligence using Gemini Veo 3 in
improving students' inquiry skills in
science learning. The study was
conducted at SMPN 2 Margoyo, with
eighth grade students selected
purposively based on the
characteristics of science learning. The
total sample size was 94 students
divided into three classes. The
development model used was

Thiagarajan's 4D model, which
includes the stages of Defining,
Designing, Developing, and
Disseminating.

In the Define stage, a needs
analysis was conducted through

observation, interviews, and initial
testing to identify learning problems,
student characteristics, and difficulties

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry

Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

Jurnal Pendidikan Matematika dan IPA

Vol. 17, No. 2 (2026) h. 407-420

with abstract concepts. Furthermore, a
gap analysis of inquiry skills was
conducted based on five main

indicators: observing, formulating
problems, formulating hypotheses,
analyzing  data, and  drawing

conclusions. These were analyzed
descriptively and quantitatively as the
basis for product design.

The Design stage focused on
designing a prototype inquiry-based
learning material integrated with
Generative Al video using Gemini Veo
3. The design included scenario
development, storyboarding, LKM
structure, and the integration of video-
based prompt engineering to visualize
abstract phenomena, along with visual
design and learning time allocation.

In the Development stage,
validation was conducted by three
experts  (materials, media, and
language) using a  Likert-scale
questionnaire converted to percentages
with a minimum eligibility criterion of
75%. Next, a small group trial was
conducted in one class (n = 30
students) to measure the readability,
understandability, and ease of use of
the product, the results of which were
used as the basis for formative
revisions.

The Disseminate stage was
conducted through a large-scale field
trial in two classes (n = 64 students)
using a quasi-experimental pretest—
posttest control group design. The
pretest instrument used true-false
questions to identify initial
misconceptions, while the posttest was
based on AKM with various question
formats to measure inquiry skills and
HOTS. Product effectiveness was
analyzed by comparing pre-test and
post-test scores and calculated using
the N-Gain index.
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Data  collection techniques
included interviews, observations,
questionnaires, and documentation.
Data were analyzed qualitatively to
describe user needs and responses, and
quantitatively to assess the product's
feasibility and effectiveness.

RESULT AND DISCUSSION
Define Stages

The definition stage begins with
the analysis of the front end (Front-end
analysis)  which  identifies  the
fundamental problem that students'
low inquiry skills in elemental and
compound materials are due to the
inability of conventional teaching
materials to visualize crucial abstract
processes in agriculture, such as the
reaction mechanism of ionization of
NPK fertilizers and their diffusion into
plant roots, which often triggers
students' misconceptions in
distinguishing nutrients and complex
compounds [15]. Findings on the
analysis of students (Learner Analysis)
shows that even though students have
good digital literacy, they experience
cognitive difficulties in formulating
logical hypotheses when only faced
with textual MFIs without dynamic
visual stimulus, so a cognitive bridge
in the form of video media is needed
[16]. Therefore, through task analysis
(Task Analysis) and concept, it is
stipulated that MFI development must
be integrated with technology
Generative Al Gemini Veo 3 which is
able to produce realistic microscopic
simulations to support inquiry syntax
from observation to conclusion as a
strategic ~ solution to  improve
understanding of agricultural
chemistry concepts as a whole [17],
[18].

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry

Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

Jurnal Pendidikan Matematika dan IPA

Vol. 17, No. 2 (2026) h. 407-420

80

7

=)

6

(=)

5

(=)

4

=]

3

AVERAGE SCORE
S

2

(=)

Formulate the
problem

Observing

m Student Actual Score

75 75 75 75 75
56
52
48
40
35

Formulate a
hypothesis

B Target Expectations

411

Analyze data Conclude

Figure 1. Student Inquiry Skills Gap Analysis

The gap analysis results were
obtained from a preliminary diagnostic
test based on five inquiry skill
indicators, as described in the method
section. To strengthen these findings,
the researcher conducted a gap analysis
of students' inquiry skills profiles by
comparing actual achievements and
expected ideal targets in the
curriculum. The quantitative data
obtained from the preliminary survey
are visualized in Figure 1, which
specifically  highlights  significant
inconsistencies in the indicators of
'observing the phenomenon' and
'analyzing the data'.

Based on the gap analysis graph,
data interpretation showed a sharp
disparity between students' actual
abilities and the curriculum targets,
where the indicators 'Hypothesis' and
'Observing' recorded the lowest scores
(35 and 40 on a scale of 100,
respectively). The extreme
achievement deficit in these two
aspects confirms that the main
cognitive obstacle of students lies in

the inability to visualize abstract
chemical reaction processes that occur
on agricultural land, thus empirically
validating the urgency of integrating
Gemini Veo 3-based simulation videos
into MFIs as a visual bridge solution to
concretize these microscopic
phenomena.

The low achievement of these
two fundamental indicators indicates
the absence of adequate visual media,
thus validating the need for
technological intervention as mapped
in the solution matrix in Table 1.

Design Stage

The design stage aims to produce
a prototype of MFIs that are ready to
be developed. At this stage, the
researcher transforms the conceptual
framework into a complete digital
MFI's visual product. The MEFI
structure is designed to guide students
through the syntax of inquiry with the
help of visualizations from the Gemini
Veo 3 video. The design of each LKM
component is shown in Table 2.
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Table 1. Matrix of discovery stages define and specification of MFIS based on

Gemini Veo 3

Define Analysis
Components

Specific Problem Findings
(Agricultural Material)

Solution: MFI Feature
Integration & Al Video

Learner Analysis

Concept Analysis

Task Analysis

Curriculum
Analysis  (Front-
end)

Formulation of
Objectives

Students of the Alpha generation
are passive when reading a long
text on "The Chemical Properties
of Soils". Motivation is low
because  the  material is
considered irrelevant.

Difficulty distinguishing the
concept of Macroscopic (Yellow
leaves) from Sub-microscopic
(Lack of Mg**o™),

CP requires students to analyze
the impact of excess/deficiency
of nutrients. Students are often
stuck because there is no real-
time visual data.

Inquiry Skill Demands: Students
must be able to find problems
(Problem Finding)
independently.

Improve the ability to make
scientific arguments based on
evidence.

Flipbook/Digital Format: MFIs are
made interactive  (similar to
Heyzine) with video hyperlinks.
Videos use the cinematic style of Al
to attract visual attention from the
beginning of learning.

Split-Screen Video Feature: Gemini
Veo 3 videos are designed to display
two screens at once: Left (Garden
Conditions) and Right (Molecular
Animation within the leaf network).
Al Time-lapse Simulation: The
video shows an explanation of
several nutrients as a theoretical
foundation in working on MFIs.

Open Problem Scenario: The intro
video does not provide an answer,
but rather shows anomalies (e.g., the
administration of different reagents
to test the nutrient content in the
soil) to provoke students to write a
problem formulation in MFIs.
"Visual Evidence" Column: Within
the MFI, a special column is added
where students are required to
include a video timestamp that
supports their conclusions.

Table 2. The design of each LKM

Design

Screenshot

Explanation

Cover Page Design

Wrolosd ol Al Pl 57

IPA

" UNSUR DAN SENYAWA

TEMA PERTANIAN

Cover pages are designed to
visually represent the context of
the material. The depiction of the
with
and

agricultural ~ atmosphere

farmers watering plants
pictures of NPK fertilizers creates
a fresh but scientific impression to
attract the interest of Generation

Alpha students [17], [18]
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Explanation

Design Screenshot
Concept Map and 4 ,LmJ,L;
el
Learning Goal Flow Wi
\‘ & L |
) oig

Al Video Integration ”wmfib

Concept maps are designed to help
students organize their knowledge
of material structures in the
context of agriculture. The
placement of nutrients (N, P, K)
along with their testing with
multiple reagents and fertilizer
compounds in the material
hierarchy emphasizes the position
of the chemical concept in real
applications. Learning objectives
are explicitly stated so that
students understand the
competency targets that must be
achieved, especially the ability to
associate elemental properties with
plant nutrition [15].

In the summary of the material,
MFIs do not present long texts, but
rather Al videos Stuart T with
Gemini Veo 3. This video provides
a real explanation and reduces
abstract things related to elemental
and compound materials. Problem
formulation columns are provided
to facilitate the syntax of the
inquiry Problem finding directly
after visual stimulation [16].

Al-generated Image
Visualization

On the work step, a picture of the
result is displayed Stuart T with
Gemini Al to visualize the stages
of the activity clearly [19].
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Design Screenshot Explanation
Evaluation The evaluation instrument is
Instruments arranged into two, namely Pre-test

and Post test. Pre-test It is

compiled using a model of true and

false questions. For stages Post

test It was prepared with a literacy

and numeracy HOTS question

model with 5 question forms

including multiple-choice
questions, PGK MCMA, PGK

categories, matchmaking, and
description. This question is
designed with the AKM question

model to improve skills Inquiry

Skills with different cognitive
levels [20].

In addition to the prototype
design at this stage, the design of the
proportion of time in one learning
cycle using this MFI. The goal is to
ensure that Al video integration does
not dominate (passive) learning, but
rather serves as a spark for student
inquiry activity (active). Figure 2
shows that the design of MFIs is
designed with the principle of Student-
Centered. Despite using advanced
technology (Gemini Veo 3), the video
viewing duration (blue block) is
designed to be short and dense, only
dominant at the Orientation and Data
Collection stages. In contrast, the
largest portion is allocated to student
activities (orange blocks), especially at
the Data Analysis stage (12 minutes).
This guarantees that the video serves as

a scaffolding, not a substitute for the
thought process.

Develop Stage

The development phase aims to
produce a Gemini Veo 3 video-based
MFI final product that has been
validated and revised based on expert
mput and limited trials. This stage
consists of two main steps: expert
validation (Expert Appraisal) and
development trials (Developmental
Testing) [21]. The following graph
shows the recapitulation of the product
feasibility percentage score based on
the assessment of three experts
(Material, Media, Language) and the
results of student responses at the
limited trial stage.
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Figure 3. Results of expert validation and limited trial of video-based MFIs with

Gemini Veo 3

Based on the graph above, the
development results at the Develop
stage show that the Gemini Veo 3
video-based MFI product is of
excellent quality and feasible to
implement. The Subject Expert's
assessment obtained the highest score
of 92%, which indicates that the
integration of the concepts of
agricultural elements and compounds
with the syntax of the inquiry has been
presented accurately and in-depth.

Media Experts and Linguists gave
ratings of 89% and 90%, respectively,
confirming that the visual design of Al
videos and the language readability of
MEFIs have met the feasibility standards
of digital learning media. This
consistency of quality is also reflected
in the Limited Trial, where student
responses reached 88%, which means
that students feel greatly helped by
video visualization in understanding
abstract  material. Overall, all
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assessment components are well above
the feasibility limit (75%), so that the
product is declared valid without major
revisions and is ready to proceed to the
dissemination stage (Disseminate).

Stages of Dissemination

The deployment phase aims to test
the effectiveness of the Gemini Veo 3
video-based MFI product on an actual
class scale through a One-Group
Pretest ~ Posttest  design. The
fundamental difference in this stage
lies in the differentiation of evaluation

instruments designed to
comprehensively capture students'
cognitive development, from

understanding basic  concepts to
higher-level thinking skills (HOTSs).

a. Initial Diagnostic Analysis (Pre-
test)

Before the treatment is given,
students do a pre-test which is prepared
using the True-False question model.
This format was chosen to quickly
diagnose students'  fundamental
misconceptions about elemental and
compound matter in the context of
agriculture. The pre-test results
showed a low average score, which
was 48.50. Analysis of question items
revealed that 70% of students
answered  "True" to  incorrect
statements such as "Urea fertilizer is
absorbed by the roots in the form of
solid granules". This indicates that
students do not have the correct
microscopic model mentality and tend
to understand agricultural phenomena
only macroscopically (see fertilizer
physics), without understanding the
ionization process that actually occurs
(Azizah et al., 2022).
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b. Final Implementation and
Measurement (Post-test AKM
Model)

After the implementation of
learning using MFIs integrated with
Gemini Veo 3-based simulation
videos, final measurements were
carried out using post-test instruments
based on the Minimum Competency
Assessment (AKM). This instrument is
designed to measure students' inquiry
skills and science literacy through
visual stimuli presented in the form of
videos. Question items are arranged
with the dominance of the L3 cognitive
level (reasoning), which includes
various forms of questions, namely
multiple choice to measure the ability
to recall concepts, multiple choice
multiple answers that allow students to
choose more than one correct answer,
complex multiple choice in the form of
true false or yes no categories to
classify statements, matching
questions to connect statements or
visual representations with the right
answer, as well as description
questions that require students to
formulate arguments, reason, and draw
conclusions based on the inquiry
process that has been carried out.

c. Effectiveness Analysis (N-Gain)
Based on figure 4, there is a
significant difference between the
profile of students' initial ability (pre-
test) and final ability (post-test).
During the pre-test with the True-False
model questions, the lowest scores
were found in the indicators
"Formulating Hypotheses" (38) and
"Data Analysis" (45). This confirms
that without the help of the media,
students tend to guess only the answer
and have difficulty imagining abstract
variables of soil chemical reactions.

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry

Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

Jurnal Pendidikan Matematika dan IPA

Vol. 17, No. 2 (2026) h. 407-420

417

0o+

Obaervalions Formulate

{hasic facts) the problem

[}
=
-
-
2
=
-
- s Pt iz
G g-aest TREM HETE mnd
- e

formulating

hypotheses {litermey )

Ko WG G T Nigr

i
&

Diatn analysis Concluding

{arpumeniation)

Figure 4. Improving Students' Inquiry Skill Profiles: Pre-Test and Post Test

However, after the intervention
using Gemini Veo 3-based MFIs and
evaluated using the AKM question,
there was a drastic spike in scores on
both indicators to 79 and 85. The
highest improvement in the "Data
Analysis" aspect (+40 points) showed
that the successful simulation video
functioned as concrete visual data that
made it easier for students to answer
complex literacy questions (PGK and
Description). Overall, the average N-
Gain of 0.71 (High Category) proves
that this MFI is effective in
transforming students' understanding
from simply memorizing facts (basic
level) to high-level reasoning skills
(HOTS) [22]. These findings also align
with research by Lawide et al., which
asserts that interactive visual media
can strengthen higher-order thinking
skills [23]. Thus, generative videos in
worksheets (LKM) function not only
as visual aids but also as cognitive
scaffolding that helps students think
more systematically during the inquiry
process.

CONCLUSION

This research demonstrates that
the development of a Generative Al
Gemini Veo 3 video-based worksheet
using a 4D model is valid and effective
in improving students' inquiry skills in
the topic of elements and compounds.
Expert validation results indicated a
high level of feasibility, while the
effectiveness test demonstrated a
significant increase with an N-Gain
value of 0.71 (high -category),
particularly in the data analysis and
hypothesis  formulation indicators.
These findings confirm that the
integration of generative video can
overcome the limitations of visualizing
abstract concepts and function as
cognitive scaffolding in inquiry
learning.

This research still has limitations
in the trial design, which did not fully
utilize strict experimental controls and
the limited scope of material on a
specific topic. Therefore, future
research is recommended to implement
a more robust experimental design
(e.g., a control group design) and test
the effectiveness of this model on other
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abstract science materials to obtain
broader  generalizability of the
findings. 5]

REFERENCES

[1] R. P. Antonio and M. S.
Prudente, “Effects of Inquiry-
Based Approaches on Students’
Higher-Order Thinking Skills in
Science: A  Meta-Analysis,”
IJEMST, vol. 12, no. 1, pp. 251—
281, Oct. 2023, doi:
10.46328/ijemst.3216.

[2] 1. S. Wardhani, I. Indrawati, and
I. N. A. Iis Nur Asyiah, “Al [6]
(Artificial Intelligence)-
Enhanced Digital Literacy in
Science Learning: A Systematic
Literature Review,” Journal of

Educational Sciences, vol. 9, no.
4 SE-Articles, pp. 1957-1970,

https://doi.org/10.31258/jes.9.4.
p-1957-1970.

[3] 1. A. Astuti, A. Suhandi, W.
Sopandi, A. Sujana, and G.
Nurnaningrum, “Analysis of
Elementary School Students’
Science Process Skills in the
Merdeka Curriculum,” jppipa, 8]
pendidikan ipa, fisika, biologi,
kimia, vol. 11, no. 2, pp. 837—

844, Feb. 2025, doi:
10.29303/jppipa.v11i2.10147.

[4] R. Purwati, S. P. Liestari, T.
Suwandi, A. R. Wulan, and S.
Utari, “Profile of Learning
Experiences and  Students’
Scientific Inquiry Skills in
Science Subjects:,” presented at 9]
the International Conference on
Educational Assessment and

Policy (ICEAP 2020), Jakarta,

418

Indonesia, 2021. doi:
10.2991/assehr.k.210423.059.

Y. Zheng et al., “Research on
performance  assessment  of
students’ inquiry skills in
China’s elementary schools: a
video analysis of Beijing
discovering science around us,”
Research  in  Science &
Technological Education, vol.
42, no. 3, pp. 720-746, Jul. 2024,
doi:
10.1080/02635143.2022.212697
3.

K. Karampelas, “Artificial
intelligence in inquiry-based
science teaching: A bibliometric
study,” EUR J SCI MATH ED,
vol. 14, no. 1, pp. 104-116, Dec.
2025, dot:
10.30935/scimath/17626.

M. Imran and N. Almusharraf,
“Google Gemini as a next
generation Al educational tool: a
review of emerging educational
technology,”  Smart  Learn.
Environ., vol. 11, no. 1, p. 22,
May 2024, doi: 10.1186/s40561-
024-00310-z.

N. A. Ramli and S. N. Diyana
Mahmud, “Integration  of
Artificial Intelligence to Support
Inquiry-Based Science Teaching
and Learning: A Systematic
Literature Review,” IJARPED,
vol. 14, no. 2, p. Pages 893-911,
May 2025, doi:
10.6007/1JARPED/v14-
12/25380.

I. R. Zahra, D. T. Chandra, and
D. Rusdiana, “Interactive
video’s urgency on guided
inquiry laboratory to improve
integrated  science  process

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry

Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

Jurnal Pendidikan Matematika dan IPA

Vol. 17, No. 2 (2026) h. 407-420

[13]

skills,” JPIPFIP, vol. 16, no. 1,
Mar. 2023, doi:
10.21831/jpipfip.v16i1.57969.

S. L. Dewi, D. T. Kurniawan,
and R. R. Sukardi,
“Development Of Interactive
Content In Website Learning
Media To Address Student
Misconceptions ~ About  The
Greenhouse Effect,” JPMIPA,
vol. 15, no. 1, p. 91, Jan. 2024,
doi:
10.26418/jpmipa.v15i1.71582.

A. D. Styowati and S. Anggoro,
“Effectiveness of Using Canva-
Based Learning Videos in
Improving Critical Thinking
Abilities of Elementary School
Students: A Literature Study,”
pssh, vol. 25, pp. 623-626, Aug.
2025, doi:
10.30595/pssh.v251.1761.

W. F. H. W. Zamri, A.
Shamsudeen, A. H. Azman, A.
K. Ariffin, and M. A. M. Jedi,
“Enhancing Engineering
Students > Data Interpretation
and Scientific Communication
through Al Prompt Engineering
and Video-Based Analysis,”
International Journal of
Advanced Research in Future
Ready Learning and Education,
vol. 1, no. 1, pp. 1222, 2025,
doi:
https://doi.org/10.37934/frle.40.
1.1222.

G. Mercan, “Google VEO 3 As
A Pedagogical Partner Al-
Driven Storytelling For
Conceptual, Affective, And
Critical Learning in Science
Education,” Sinop Universitesi
Sosyal Bilimler Dergisi, vol. 9,

[14]

[15]

[16]

[17]

419

no. 2, pp. 1443-1464, Nov.
2025, dot:
10.30561/sinopusd.1749874.

H. T. Ramdani, Murtiningsih, F.
Rudhiati, I. Maryati, and N.
Nurjanah, “Learning Innovation:
The Impact of Al-Based Video
Media in Improving the Skills of
Adolescent Girls for Stunting
Prevention,” jppipa, pendidikan
ipa, fisika, biologi, kimia, vol.
11, no. 11, pp. 312-316, Nov.
2025, dot:
10.29303/jppipa.v11i11.12742.

A. S. Shidig, S. Yamtinah, and
M. Masykuri, “Identifying and
addressing students’ learning
difficulties in hydrolysis using
testlet instrument,” presented at
the The 2nd International
Conference On Science,
Mathematics, Environment, And
Education, Surakarta, Indonesia,
2019, p. 020117. doi:
10.1063/1.5139849.

N. W. Astuti and B. Octavia,
“Development of Problem-
Based Student Worksheet on
Environmental Change
Material,” jppipa, pendidikan
ipa, fisika, biologi, kimia, vol. 9,
no. 12, pp. 10916-10922, Dec.
2023, doi:
10.29303/jppipa.v9il12.5678.

R. Hoffmann and C. Reich, “A
Systematic Literature Review on
Artificial ~ Intelligence  and
Explainable Artificial
Intelligence for Visual Quality
Assurance in Manufacturing,”
Electronics, vol. 12, no. 22, p.
4572, Nov. 2023, doi:
10.3390/electronics12224572.

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry
Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

Jurnal Pendidikan Matematika dan IPA
Vol. 17, No. 2 (2026) h. 407-420

[18] A. Iyamuremye et al,
“Utilization of artificial
intelligence and machine
learning in chemistry education:
a critical review,” Discov Educ,
vol. 3, no. 1, p. 95, Jul. 2024, doi:
10.1007/s44217-024-00197-5.

[19] P.N. Prayogo, L. E. Sudiati, and
M. Rofi, “Imajiner Anak Autis
Sebagai Media Pembelajaran
Implementation Of Ai In
Developing Animated
Imaginary Friends Of Autism
Children As A Learning Media,”
Soscied, vol. 6, no. 2, 2023.

[20] M. Sinaga, L. Agusfrina
Nasution, and H. Hernita,
“Konsep Soal Asesmen
Kompetensi Minimum (AKM)
Literasi Numerasi Bermuatan
HOTS di Sekolah Dasar,”
BADA’A, vol. 5, no. 1, pp. 26—
35, Jun. 2023, doi:
10.37216/badaa.v5i1.952.

[21] A. Maydiantoro, “Model-Model
Penelitian Pengembangan

[22]

[23]

420

(Research and Development),”
Jurnal ~ Metode  Penelitian
Pendidikan, vol. 1, no. 2, pp. 1—
12, 2021, [Online]. Available:
http://repository.lppm.unila.ac.i
d/34333/1/Model-Model
Penelitian dan
Pengembangan.pdf

C. A. Sari, “Pengembangan
Instrumen Asesmen Kompetensi
Minimum (AKM) Literasi Sains
Siswa Pada Materi Hukum
Hooke Dan Elastisitas Tingkat
SMA/MA,” UIN Ar-Raniry
Banda Aceh, 2024.

V. A. Lawide, M. D. M. Nur, and
Mirnawati Mirnawati,
“Efektivitas Model Inquiry-
Based Learning Berbasis Video
Animasi dalam Pembelajaran
IPA terhadap Keterampilan
Berpikir Kritis Peserta Didik,”
Jjpm, vol. 16, no. 1, pp. 170-176,
Feb. 2026, doi:
10.37630/jpm.v16i1.4124.

Muhammad Gibran Alif Prasetya, Ellianawati, Arif Widiyatmoko
Development of Video-Based Student Worksheets (LKM) Using Gemini Veo 3 to Improve Students' Inquiry

Skills in Science Learning


http://jurnal.untan.ac.id/index.php/PMP

