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Abstract: This study aims to determine the effect of animated video-assisted student
worksheets (LKPD) on problem-solving skills, learning motivation, and cognitive
learning outcomes of eleventh-grade students at SMA Negeri 3 Palu. This study
employed a quantitative method with a quasi-experimental design, with a non-
equivalent pretest-posttest control group design. The population was all eleventh-grade
science students at SMA Negeri 3 Palu, with a sample size of 72 students selected using
purposive sampling. Data analysis was conducted using descriptive statistics analysis
techniques to describe the effect of animated video-assisted LKPD through pretest and
posttest data. Furthermore, inferential statistics analysis was conducted using analysis of
covariance to test the research hypotheses. The results of descriptive analysis on each
measured variable show that the experimental class taught using animated video-
assisted student worksheets achieved higher scores than the control class. This is also
proven through significant hypothesis testing on each variable, namely on problem-
solving ability (p = 0.03), learning motivation (p < 0.01), and cognitive learning outcomes
(p < 0.01). Through the results of this analysis, it can be concluded that animated video-
assisted student worksheets have an effective effect in improving students' problem-
solving abilities, learning motivation, and cognitive learning outcomes.
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Introduction required to be able to compete and adapt to the process

of transformation to become quality and reliable human

According to Law Number 20 of 2003 concerning
the National Education System of the Republic of
Indonesia, education is a conscious and planned effort to
create a learning atmosphere and process so that
students can actively develop their potential. Education
is expected to not only shape an intellectually intelligent
Indonesian society but also one capable of facing the
changing times, particularly the current 21st century
(Harahap, 2020). The 21st century is a century that
demands quality from all efforts or performance carried
out by humans. Along with the ongoing development of
the times and increasingly modern civilization, society is
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resources (Yusmar & Fadilah, 2023). In the 21st century,
science and technolgy continue to advance and influence
life (Sadiah et al., 2025). Furthermore, the essence of 21st-
century learning is connecting learning materials to real
life, one way to do this is through biology. Biology,
which deals with living things and their environment,
requires students to learn through scientific activities
and emphasizes hands-on experience, thus encouraging
the development of 21st-century skills (Febrianti et al.,
2025).

Based on learning achievement data shown by PISA
in 2015, Indonesia received s acore of 403 and was
ranked 64th out of 69 participing countries (Pratiwi,
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2019). In the 2018 PISA data, there was a decline in the
science achievement cores of Indonesian students, with
an average score of 396, and ranked 71st out of 29
countries. This achievement score is far below the OECD
average of 489. Furthermore, in the 2022 PISA data there
was another decline wih Indonesia’s average score of
383 and ranked 67th out of 81 countries. The survey
shows that 66% of indonesian students have science
achievements at level 1, and none have science
achievements at level 6 or level (Ivanka & Setiawan,
2025). The low achievement based on this analysis
indicates the need for improvements in the education
system in Indonesia that requires students to have
competency in learning and innovation skills, mastery of
media and information as well as life and career skills.

Education essentially aims to develop students'
potential to develop critical and creative thinking skills,
as well as solve problems they face in everyday life. In
the context of high school, teachers are required not only
to transfer knowledge but also to facilitate students to be
active and motivated in participating in learning, and to
construct their own understanding. This is in line with
research conducted by Mardiana et al. (2024), which
states that teachers no longer only play a role as
information providers but also as facilitators who
encourage students to think critically, creatively,
communicate, and collaborate. Regarding the use of
technology in the learning process, technology is a key
factor in supporting successful learning in schools.
Advanced technological developments have made it
easier for students to access technology-related learning
materials, enabling them to more easily understand the
material presented by teachers (Soleh et al., 2019).
Furthermore, to address the challenges of today's digital
learning, which encourages the use of creative, effective,
and efficient learning media, digital media is essential
for achieving student learning success (Irwan et al.,
2019).

Natural science is a learning concept that studies all
natural phenomena related to human life, plants,
animals and inimate objects (Kristi & Andriani, 2023).
Teaching materials and learning media that are still
dominant and do not provide enough space for
discussion cause students to explore their ideas less,
which impacts learning outcomes, problem-solving
abilities, and a lack of student interest and attention
during the learning process. Furthermore, students who
tend to memorize material concepts but do not truly
understand the deeper meaning of the material taught
cause them difficulty when faced with contextual
questions or problems. This problem will certainly have
an impact on each student's learning outcomes. The
problem-solving approach refers to the development of
childrens brain function and creative thinking skills ro
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rezognize problems and find solutions (O'Reilly et al.,
2022).

Therefore teachers as facilitators should be able to
facilitate students by considering the learning situation
and conditions. Current technological developments
have provided various innovative learning media that
can help students understand the material taught in a
more enjoyable and meaningful way. The teaching and
learning process is inseparable from the strategies,
methods, and media used by teachers (Achmad et al.,
2021). One of the teaching materials widely developed
and utilized by teachers in the learning process is the
student worksheet (LKPD). A student worksheet
(LKPD) is a teaching material containing material,
summaries, and instructions for completing learning
tasks that students must complete to achieve established
core competencies. Teachers can develop LKPDs by
considering the situation and conditions of the learning
environment they face. Innovative and creative LKPD,
while keeping up with technological developments, will
facilitate teachers in directing and implementing
learning, while students can learn independently by
working on each problem given. Quality worksheets
will facilitate teachers in guiding students in discovering
concepts through individual and group activities.

The decelopment of science and technology
cureently continues to develop rapidly and become
more advanced, so this has triggered the use of the
situation as a reference in the world education (Wardana
& Adlini, 2022). Student worksheets (LKPD) supported
by animated videos are one such systematically
designed teaching material designed to guide students
through learning activities. Equipped with animated
videos accessible through YouTube links and QR codes,
students can view moving visuals that present concepts
related to the topic being taught. The QR codes on the
LKPD can be accessed using a QR code scanner
applucation, smartphone camera or google lens (Utami
et al., 2024). Through the animated videos, students can
find answers to each question in the LKPD. This allows
students to not only read the text and answer the
questions but also be guided to analyze the answers
based on the animated videos they observe. This aligns
with research by Muthia et al. (2025), which found that
animated videos are effective in improving students'
problem-solving skills. In the current era of
technological development, students are more
interested in using smarthphones as a means of
entertainment and playm so this has an impact on
learning activities (Taqgiyyah et al., 2023).

Memorable learning isn't just about conveying
information; it requires engaging actions to capture
students' attention. Integrating student worksheets
(LKPD) with animated videos allows students to not
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only read and write but also observe more concrete
conceptual visualizations of the material being taught.
With engaging animations, students can be more
motivated to participate in learning, understand the
material in depth, and solve problems. Student
worksheets supported by animated videos are effective
because they can help, simplify, and engage students'
interest in the learning process (Ningrum et al., 2023).
This finding is further supported by research conducted
by Margaretha et al. (2024) at SMA Negeri 4 Tanjung
Jabung Barat, which showed that STEM-based e-LKPD
supported by animated videos can improve students'
critical thinking skills.

The results of initial observations and interviews
conducted at SMA Negeri 3 Palu showed that the
learning process faced by biology teachers still faces
several problems. Based on the interview results, it was
found that problem-solving abilities, learning
motivation and student learning outcomes are still
relatively low, this can be seen from some students who
are still passive in participating in the learning process,
such as low student involvement in class discussions,
lack of interest in the material being taught, and a
tendency to simply memorize but not truly understand
the concept of the material being taught.

Biology is a branch of science that is abstract and
complex, requiring a deep understanding and strong
visualization skills. The complexity of biological
material requires a learning approach that can facilitate
students in building an integrated and meaningful
understanding (Arini et al, 2026). The results of a
student questionnaire in research conducted at SMA
Negeri 1 Cangkrringan students proved that 72.5% of
students considered the material on the body’s defense
system to be complex material in class XI (Delvita et al.,
2025). material to be complex material. In addition to
conceptual challenges, student motivation in learning
biology is also a problem because it often requires
extensive memorization. Therefore, this is why
technology is needed to visualize abstract concepts and
make biology learning more engaging and interactive
(Zebua & Malik, 2025).

Based on the aforementioned issues, innovation is
needed in the form of creating teaching materials that
keep pace with current technological developments.
Student worksheets (LKPD) aided by animated videos
are one innovation that has the potential to address
student learning challenges at SMA Negeri 3 Palu. The
novelty of this research is the implementation of using
student worksheets assisted by animated videos which
are used to measure three variables, namely problem-
solving abilities, learning motivation and cognitive
learning outcomes. So this research need to be caried out
because it is rare to find research that measures three
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variables at once in one treatment. Science education,
especially biology, is a subject that plays a crucial role
and is expected to prepare students to face all challenges
in the global era. Students need to be prepared with
learning that can equip them with good competencies by
taking into account current developments in both
science and technology, enabling them to think critically,
logically, creatively, and collaboratively. Based on these
conditions, this study aims to determine whether there
is an effect of the use of student worksheets (LKPD)
aided by animated videos on problem-solving abilities,
learning motivation, and students' cognitive learning
outcomes.

Method

Research Type

This research employed a quantitative method with
a quasi-experimental approach. Quasi-experimental
research is research that approaches real experiments,
testing the influence of one variable on another variable
(Carter et al., 2024). The design employed was a Pretest-
Posttest Nonequivalent Control Group Design. This
design involved two groups: an experimental class
treated with animated video-assisted student
worksheets (LKPD), and a control class treated with
student worksheets (LKPD).

Research Time and Location

This research was carried out in the odd semester of
the 2025/2026 academic year in January-February 2026.
The location of this research was at SMA Negeri 3 Palu,
Dewi Sartika street No.104, South Palu District, Palu
City, Central Sulawesi Province.

Research Design

The design used in this research was the pretest-
posttest Nonequivalent control design group. This
design involved two groups, namely an experimental
class treated with student worksheets (LKPD) assisted
by animated videos and a controll class as a comparison
treated with student worksheets (LKPD).

Table 1. Research Design

Class Pretest Treatment Posttest

Experiment o1 X 02

Control O3 C 04
Information:

X: Treatment with animated video LKPD
C: Treatment with LKPD

O1: Pretest for the experimental class
O2: Posttest for the experimental class
O3: Pretest for the control class

O4: Posttest for the control class
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Population and Sample

The population in this study was the entire study
group class XI science SMA Negeri 3 Palu with a total of
177 students. The sampling technique in this research
used a purposive sampling technique. Where the sample
selected through the researcher’s consideration to take
two equivalent classes based on initial academic ability,
which was obtained through the average score of
students report cards.

Research Instrument

The test intrument used in this research is a test
instrument to measure problem-solving ability, and
cognitive learning outcomes, as well as a likert scale
questionnaire (1-5) used to measure students learning
motivation., which have been validated by experts and
underwent reliability testing before implementation.

Reseacrh procedure

This research procedure consists of three stages,
namely the observation stage, preparation,
implementation and final stage.

Observation at the research location
Interviews with teachers and students

v

Preparation Stage

e

+  Create a research permit letter

4+  Create learning tools and research
instruments

+  Validation

v

Implementation Stage

+  Pretest
+ Implementation LKPD assisted by
animated videos and LKPD

4+  Posttest

4  Data collection

4+  Data analysis

4  Result & conclusion

Figure 1. Research Procedure

Data Analysis Techniques

Data analysis was carried out using descriptive
statistics analysis techniques, which aims to describe the
effect of LKPD assisted by animated videos on problem-
solving abilities, learning motivation and cognitive
learning outcomes based on the results of the pretest and
posttest. Next, an inferential statistics analysis wil be
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carried out to test the research hypothesis using
covariance analysis (ANCOVA) with pretest scores as
covariates and posttest scores as dependent variables at
a significance level of 5% (a = 0.05) which is carried out
separately for each dependent variable. The ANCOVA
test was conducted through prerequisite tests, namely
the Shapiro-Wilk Test for normality and the Levene Test
for homogeneity.

Result and Discussion

This study consisted of six meetings. At the first
meeting, a pretest was given, then in the second to fifth
meetings, a learning process was carried out using the
material on the human immune system by providing
treatment in the form of the use of LKPD assisted by
animated videos in the experimental class and treatment
in the control class in the form of the use of regular
LKPD. At the final meeting, a final test (posttest) was
given to determine whether there was an increase in
problem-solving abilities, learning motivation and
cognitive learning outcomes of students. The following
illustrates the treatment of student worksheets (LKPD)
assisted by animated in the experimental class and
student workshhets in the control class.

- = %% '

Figure 2. Experimental Class Treatment

Figure 3. Control Class Treatment

Problem-solving ability

Data from the results of descriptive statistics
analysis of students' problem-solving abilities in
experimental class XI B3 which was given treatment of
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student worksheets (LKPD) assisted by animated videos
and control class XI B4 which used student worksheets

(LKPD) can be seen in Table 2.

Table 2. Descriptive Statistics Analysis of Problem

Solving Ability
Descriptive Class
statistics Animated Video LKPD
LKPD

Pretest Posttest Pretest Posttest
Number of 36 36 36 36
Samples (N)
Lowest Value 30 60 30 55
Highest Value 75 100 70 95
Mean 50.69 80.69 50.56 76.53
Standard 11.47 8.96 11.57 9.17
Deviation

Based on Table 2, it is known that the results of
measuring the problem-solving abilities of students who
use student worksheets (LKPD) assisted by animated
videos in the pretest data obtained an average value of
50.69 £11.47, with the lowest value of 30 and the highest
value of 75. While in the posttest data obtained an
average value of 80.69 + 8.96, with the lowest value of 60
and the highest value of 100. The results of measuring
the problem-solving abilities of students who use
student worksheets (LKPD) in the pretest data obtained
an average value of 50.56 + 11.57, with the lowest value
of 30 and the highest value of 70. While in the posttest
data obtained an average value of 76.53 + 9.17, with the
lowest value of 55 and the highest value of 95.

The results of the inferential statistics analysis with
normality tests, homogeneity tests and hypothesis tests
of students' problem-solving abilities are as follows.

Table 3. Normality Test of Problem Solving Ability

Statistics Class
Animated Video LKPD

LKPD
Pretest  Posttest Pretest Posttest
Sig. 0.35 0.17 0.11 0.19
Information Normal Normal  Normal Normal

Based on Table 3, the results of the normality test of
problem-solving ability were obtained with a pretest
significance value for the experimental class of 0.35 and
a posttest significance value of 0.17. While the pretest
significance value in the control class was 0.11 and a
posttest significance value of 0.19. The normality test
data showed a Sig. (a) value > 0.05 so it can be concluded
that the problem-solving ability values of the
experimental class that used student worksheets (LKPD)
assisted by animated videos and the control class that
used student worksheets (LKPD) came from a normally
distributed population.
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Table 4. Homogeneity Test of Problem Solving Ability

Statisttics Class
Animated Video LKPD

LKPD
Pretest Posttest
Sig. 0.80 0.81
Information Homogeneus Homogeneus

Based on Table 4, the results of the homogeneity test
of problem-solving ability were obtained with a pretest
significance value of 0.80 and a posttest significance
value of 0.81. The homogeneity test data showed a Sig.
(a) value > 0.05 so it can be concluded that the problem-
solving ability values of the experimental class using
student worksheets (LKPD) assisted by animated videos
and the control class using student worksheets (LKPD)
had homogeneously distributed data.

Table 5. Hypothesis Test of Problem Solving Ability

Source Typelll df Mean F Sig.
Sum of Square
Squares
Corrected 1826.8432 2 913421  14.885 .000
Model
Intercept 11688.918 1 11688.918 190.478 .000
Pretest 1514343 1 1514343  24.677 .000
LKPD 304137 1 304.137 4956 .029
Error 4234268 69 61.366
Total 451000.000 72
Corrected 6061.111 71
Total

Based on Table 5, the results of the ANCOVA test
on problem-solving ability showed a significance value
of F =4.956 and a Sig. value of p = 0.029 (the significance
value is less than 0.05), so HO is rejected. This indicates
that there is a significant influence of LKPD assisted by
animated videos on students' problem-solving abilities.

Animated video worksheets (LKPD) are one of the
teaching materials that integrate technology, making the
learning process more effective, especially in supporting
students' biology problem-solving abilities. Scanning
the QR code on the LKPD makes it easier for students to
view the material in the form of a collection of moving
images and audio, making it seem lively. LKPDs assisted
by interesting and interactive animated videos can
attract students' attention more than LKPDs that simply
display the concepts of the material to be learned. When
students are more involved in the learning process, they
will be more focused and motivated in receiving the
material presented. This is in accordance with research
conducted by Hindiyati et al. (2022) which states that to
improve the quality of learning in solving a problem,
relevant media is needed to be used, one of which is
animated videos. Through animated videos, the
teaching materials given to students are clearer for
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students to understand, because in the learning process
students are encouraged to use their senses through
visual and auditory stimuli. This is reinforced by Ayuni
et al. (2024) stated that the use of Android-based
learning media is a technology integration that supports
the learning process specifically to improve students'
problem-solving abilities.

Biology learning requires a deep understanding of
abstract and complex concepts. However, teachers often
employ conventional learning strategies during the
learning process, resulting in students becoming passive
and unaccustomed to problem-based questions.
However, with the availability of various media and
advanced technology, teachers can help address various
student learning challenges. Therefore, the use of
Student Worksheet (LKPD) teaching materials and the
provision of animated videos can help students
understand material with a high level of difficulty. This
is supported by research conducted by Chao etal. (2025),
which states that animation is an innovative learning
strategy that is effective in conveying complex concepts.
Another opinion expressed by Asiyah et al. (2021) is that
conventional learning methods used by teachers can
make students passive, thus under-stimulating their
problem-solving abilities. With animated videos,
various student learning problems can be overcome
compared to only providing material in the form of text
or reading (Franiatte et al., 2025). Students who have
problem-solving skills can solve every problem in their
lives (Ichsan et al., 2023; Mahanal et al., 2022).

Problem-solving skills can be enhanced by learning
biology through the immune system. One of the learning
outcomes in the independent curriculum on the immune
system is that by the end of phase F, students will be able
to analyze abnormalities that occur in the immune
system. In this material, students are not only required
to understand the components and working
mechanisms of the immune system, but they are also
invited to investigate cases of abnormalities or disorders
of the immune system that commonly occur in the
community and communicate the results of their
investigations ~ comprehensively. = The  student
worksheets distributed to groups include case studies
that they need to understand. Animated videos can help
them process their knowledge more deeply and answer
questions through the case studies provided. This is in
line with research conducted by Tendrita et al. (2024)
which states that animated videos can explain complex
biological processes in a more engaging and easy-to-
understand way. Through dynamic visualization,
students can directly and clearly see how biological
mechanisms occur. Animated videos are audio-visual
media that can attract students' attention, depict objects
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in more detail, and help them understand difficult
material and solve problems (Apriansyah et al., 2020).

Learning Motivation

Data from the results of descriptive statistics
analysis of students' learning motivation in
experimental class XI B3 which used student worksheets
(LKPD) assisted by animated videos and control class XI
B4 which used student worksheets (LKPD) can be seen
in Table 6.

Table 6. Descriptive statistics Analysis of Learning
Motivation

Descriptive Class
statistics Animated Video LKPD
LKPD

Pretest Posttest  Pretest Posttest
Number of 36 36 36 36
Samples (N)
Lowest Value 54.40 69.60 52.80 66.40
Highest Value 72.00 88.00 72.00 87.20
Mean 63.47 79.1 63.31 74.24
Standard 4.67 4.58 5.24 4.85
Deviation

Based on Table 6, it is known that the results of
measuring students' learning motivation using student
worksheets (LKPD) assisted by animated videos in the
pretest data obtained an average value of 63.47 + 4.67,
with the lowest value of 54.40 and the highest value of
72.00. While in the posttest data obtained an average
value of 79.1 + 4.58, with the lowest value of 69.60 and
the highest value of 88.00. The results of measuring
students' learning motivation using student worksheets
(LKPD) in the pretest data obtained an average value of
63.31 + 5.24, with the lowest value of 52.80 and the
highest value of 72.00. While in the posttest data
obtained an average value of 74.24 + 4.85, with the
lowest value of 66.40 and the highest value of 87.20.

The results of the inferential statistics analysis with
normality tests, homogeneity tests and hypothesis tests
of students' learning motivation are as follows.

Table 7. Normality Test of Learning Motivation

Class

. Animated Video
Statistics LKPD LKPD
Pretest Posttest Pretest Posttest
Sig. 0.09 0.12 0.20 0.06
Information Normal Normal Normal Normal

Based on Table 7, the results of the normality test of
learning motivation were obtained with a pretest
significance value for the experimental class of 0.09 and
a posttest significance value of 0.12. Meanwhile, the
pretest significance value in the control class was 0.20
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and a posttest significance value of 0.06. The normality
test data showed a Sig. (a) value > 0.05 so it can be
concluded that the learning motivation values of the
experimental class that used student worksheets (LKPD)
assisted by animated videos and the control class that
used student worksheets (LKPD) came from a normally
distributed population.

Table 8. Homogeneity Test of Learning Motivation

Statisttics Class
Animated Video LKPD

LKPD
Pretest Posttest
Sig. 0.35 0.79
Information Homogeneus Homogeneus

Based on Table 8, the results of the homogeneity test
of learning motivation were obtained with a pretest
significance value of 0.35 and a posttest significance
value of 0.79. The homogeneity test data showed a Sig.
(a) value > 0.05 so it can be concluded that the learning
motivation values of the experimental class that used
student worksheets (LKPD) assisted by animated videos
and the control class that used student worksheets
(LKPD) had homogeneously distributed data.

Table 9. Hypothesis Test of Learning Motivation

Source Typelll df Mean F Sig.
Sum of Square
Squares
Corrected 1489.3692 2 744.685 105987 .000
Model
Intercept 304843 1 304.843  43.387 .000
Pretest 1070800 1  1070.800 152401 .000
LKPD 397467 1 397467  56.569 .000
Error 484.808 69 7.026
Total 425051.520 72
Corrected 1974178 71
Total

Based on Table 9, the results of the ANCOVA test
on learning motivation showed a significance value of F
= 56.569 and a Sig. value of p <0.001 (the significance
value is less than 0.05), so HO is rejected. This indicates
that there is a significant influence of LKPD assisted by
animated videos on students' learning motivation.

The increase in learning motivation is seen based on
the learning motivation indicators. The indicator shows
the curiosity of each student when watching the
animated video. The relevance indicator shows the
enthusiasm of students to answer the questions
available in the LKPD by sharing the information they
obtained after watching the animated video. The self-
confidence indicator is seen from the results of each
group's work in conveying what they have learned
through presentation and discussion sessions. While the
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final indicator, namely satisfaction, is seen from each
group that successfully completed their responsibilities
by answering questions given by other groups and
submitting assignments through the distributed LKPD.
Motivation is the basis for students to obtain maximum
learning results, where the learning results obtained will
then be used as a basis for determining the achievement
of expected competencies (Putri et al., 2025).

Changes in student learning motivation are seen
throughout the process of working on LKPD assisted by
animated videos until the presentation stage, then
measured through a learning motivation questionnaire
distributed to students. As research conducted by
Kleftodimos (2024) states that the use of animated videos
in learning can result in higher student enthusiasm,
involvement, and satisfaction. This aligns with research
conducted by Mashuri & Budiyono (2020), which found
that animated videos are an innovative audio-visual
medium that can replace conventional methods,
enhancing students' learning experiences, making them
more engaging and rewarding. Multimedia-based
learning, such as animated videos, can increase intrinsic
motivation (Qianyi & Zhiqiang, 2024).

In an experimental class taught using student
worksheets (LKPD) supported by animated videos,
students were more engaged in the learning process. The
shared group worksheets and animated videos,
accessible to each student via QR code scanning,
stimulated student motivation to collaborate with their
group mates. Students were able to be more active in
sharing information through the animated videos they
watched, and answering questions based on case studies
presented in the worksheets. This aligns with the
opinion expressed by Putra et al. (2021), who stated that
in today's modern era, students prefer technology-
related learning, thus requiring learning media that can
encourage greater student engagement. Research by
Wahyudi et al. (2025) states that integrating interactive
learning media with a contextual approach can improve
motivation and learning outcomes. Animation can
enhance learning design by transforming static content
into a dynamic and engaging visual experience,
effectively capturing students' attention through concise
concepts (Praveen & Srinivasan, 2022). Animated videos
are designed in such a way and are interesting in the
process of delivering learning material, so that seeing
interesting things from the videos can foster students
enthusiasm foe learning (Fyfield et al., 2019).

Cognitive Learning Outcomes

Data from the results of descriptive statistics
analysis of cognitive learning outcomes of students in
experimental class XI B3 which used student worksheets
(LKPD) assisted by animated videos and control class XI
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B4 which used student worksheets (LKPD) can be seen
in Table 10.

Table 10. Descriptive Statistics Analysis of Cognitive
Learning Outcome
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class that used student worksheets (LKPD) came from a
normally distributed population.

Table 12. Homogeneity Test of Cognitive Learning
Outcome

Descriptive Class Statisttics Class
statistics Animated Video LKPD Animated Video LKPD
LKPD LKPD

Pretest  Posttest  Pretest  Posttest Pretest Posttest
Number of 36 36 36 36 Sig. 0.45 0.30
Samples (N) Information Homogeneus Homogeneus
Lowest Value 40 68 44 68
Highest Value 76 96 80 96 Based on Table 12, the results of the homogeneity
Mean 59.33 8367 6Ll 7944 test of cognitive learning outcomes were obtained with
Standard 8.89 7.96 9.54 7.16 .
Deviation a pretest significance value of 0.45 and a posttest

Based on Table 10, it is known that the results of
measuring the cognitive learning outcomes of students
who used student worksheets (LKPD) assisted by
animated videos in the pretest data obtained an average
value of 59.33 + 8.89, with the lowest value of 40 and the
highest value of 76. Meanwhile, in the posttest data, an
average value of 83.67 + 7.96 was obtained, with the
lowest value of 68 and the highest value of 96. The
results of measuring the cognitive learning outcomes of
students who used student worksheets (LKPD) in the
pretest data obtained an average value of 61.11 + 9.54,
with the lowest value of 44 and the highest value of 80.
Meanwhile, in the posttest data, an average value of
79.44 + 7.16 was obtained, with the lowest value of 68
and the highest value of 96.

The results of the inferential statistics analysis with
normality tests, homogeneity tests and hypothesis tests
of students' cognitive learning outcome are as follows.

Table 11. Normality Test of Cognitive Learning
Outcome

Statistics Class
Animated Video LKPD

LKPD
Pretest Posttest Pretest Posttest
Sig. 0.16 0.07 0.37 0.08
Information Normal Normal  Normal Normal

Based on Table 11, the results of the normality test
for cognitive learning outcomes were obtained with a
pretest significance value for the experimental class of
0,16 and a posttest significance value of 0.07. Meanwhile,
the pretest significance value in the control class was
0.37 and a posttest significance value of 0.08. The
normality test data showed a Sig. (a) value > 0.05 so it
can be concluded that the cognitive learning outcomes
of the experimental class that used student worksheets
(LKPD) assisted by animated videos and the control

significance value of 0.230. The homogeneity test data
showed a Sig. (a) value > 0.05 so it can be concluded that
the cognitive learning outcomes of the experimental
class that used student worksheets (LKPD) assisted by
animated videos and the control class that used student
worksheets (LKPD) had homogeneously distributed
data.

Table 13. Hypothesis Test of Cognitive Learning Outcome

Source TypeIll df Mean F Sig.
Sum of Square
Squares
Corrected 1162.0602 2 581.030  12.624 .000
Model
Intercept 5574185 1 5574185 121.112 .000
Pretest 841171 1 841171 18276 .000
LKPD 426406 1 426.406 9.265 .003
Error 3175.718 69 46.025
Total 483232.000 72
Corrected 4337.778 71
Total

Based on Table 13, the results of the ANCOVA test
on cognitive learning outcomes showed a significance
value of F = 9,265 and a Sig. value of p = 0,003 (the
significance value is less than 0,05), so HO is rejected.
This indicates that there is a significant influence of
LKPD assisted by animated videos on students'
cognitive learning outcomes.

Many factors contribute to improved cognitive
learning outcomes for students, one of which is the use
of integrated learning materials that keep pace with
current developments. This includes the use of student
worksheets (LKPD) supplemented with animated
videos. Animated videos can illustrate difficult-to-
understand concepts through concise presentation. For
example, animated videos can include images of how
viruses enter the body, how inflammation or tissue
repair occurs when bacteria enter damaged skin tissue,
and how the body reacts when exposed to allergens.
Animated videos help break down complex information
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such as B cell and T cell activation so that students do
not expericence information overload compared to
reading long narrative texts. Apart from that, watching
animated videos can help students develop their
thinking skills and provide space for them to experience,
feel, and discover for themselves what they are learning.
This finding aligns with research by Bhutto et al. (2018),
which states that in today's modern world, animation
has become an essential tool for presenting multimedia
materials to improve student understanding. The use of
animated media can facilitate students' visualization of
biological concepts, thereby improving learning
outcomes (Jasmanto et al., 2022).

Innovation in teaching materials integrated with
interactive and modern media can increase student
engagement and cognitive abilities. Animated videos
are a learning medium that displays images, text, and
audio, thereby attracting students' attention and
effectively understanding the material. This is in line
with research conducted by Xue et al. (2024) that found
that animated learning systems significantly reduce
students' cognitive load because animated videos allow
them to concentrate better, relieve psychological stress,
and reduce frustration compared to learning material
through text or reading. Animated media presents
information through a combination of visuals, audio,
and dynamic movements that can cognitively engage
and construct students' understanding Saleh et al.
(2023). The material presented by teacher will look more
concrete and clear because with the help of video media
students can see and hear what is the main topic of
discussion at that time. If these conditions have been
created then the material presented by the teacher will
be easily absorbed and accepted by students (Caella &
Yulianto, 2024).

The use of technology through mobile phones can
improve the quality of student learning outcomes and
assist teachers in delivering material more efficiently.
This finding aligns with research conducted by
Margaretha et al. (2024), which states that in today's
modern era, the use of technology is essential to enhance
the learning process and make it more applicable. As
technology advances, technology-based learning
innovations also need to be developed to adapt to
current student needs (Crawford et al., 2020). Animated
videos are a medium with the advantages of flexibility
and accessibility. This opinion is supported by research
by Faridah (2025), who stated that animated videos
allow students to watch at their own pace. They can
replay parts of the video they don't understand and
pause the video if they wish to note important points
from the material being shown. This finding is further
supported by research by Wahyuni (2022), which states
that students can access animated videos to view the
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material they wish to learn anytime and anywhere
through their digital devices. Animated videos have
been proven to significantly increase students'
knowledge of biology material (Putri et al., 2024).

Conclusion

The use of appropriate teaching materials can
effectively address learning challenges experienced by
students. The results of the research show that student
worksheets (LKPD) assisted by animated video
significantly improve students performance in all
measured variabels compared to conventional methods.
This was proven through hypothesis testing with
significant values for problem-solving ability (p = 0.03),
learning motivation (p < 0.01), and cognitive learning
outcomes (p < 0.01). Animated video-assisted student
worksheets (LKPDs) are an innovative teaching material
that can address student learning challenges. The
integration of LKPDs with animated videos allows
students not only to read and write but also to observe
more concrete conceptual visualizations of the material
being taught. The use of animated video-assisted LKPDs
can increase learning motivation because they provide
an engaging and interactive learning experience. Apart
from that, the use of technology via cell phones can
improve the quality of student learning outcomes and
help teachers deliver material more efficiently. The
author's suggestion from this research is that educators
can provide appropriate teaching methods and
strategies to address the various learning challenges
experienced by students. Furthermore, this paper is
expected to serve as a reference for developing new
research.

Acknowledgments

The authors would like to thank you principal, biology
teachers and students of SMAN 3 Palu for their cooperation
and support during this research.

Author Contributions

Conceptualization, methodology, formal analysis,
investigation, resources, data curation, writing-original draft
preparation, visualization, project administration, D.D.L.;
validation, writing-review and editing, D.D.L., Y.H,, I, F.D,,
and S.; supervision, Y.H. and I. All authors have read and
agreed to the published version of the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Achmad, Z. A., Fanani, M. I. D., Wali, G. Z., Nadhifah,
512



Jurnal Penelitian Pendidikan IPA (JPPIPA)

R., Nurdiyana, N. A., & Anastasia, M. D. (2021).
Video Animasi Sebagai Media Pembelajaran
Efektif bagi Siswa Sekolah Dasar di Masa Pandemi
COVID-19. JCommsci - Journal Of Media and
Communication Science, 4(2), 54-67.
https:/ /doi.org/10.29303 /jcommsci.v4i2.121
Apriansyah, M. R., Sambowo, K. A., & Maulana, A.
(2020). Pengembangan Media Pembelajaran Video
Berbasis Animasi Mata Kuliah IImu Bahan
Bangunan Di Program Studi Pendidikan Teknik
Bangunan Fakultas Teknik Universitas Negeri
Jakarta. Jurnal Pendidikan Teknik Sipil (Jpensil), 9(1),
8-18. https:/ /doi.org/10.21009/jpensil.v9i1.12905
Arini, N., Hala, Y., Rachmawaty, D., F., & Ismail. (2026).
Peer Tutoring for Sustainable Biology Education :
Enhancing Student Activity. Motivation , and
Learning Outcomes in the Respiratory System Unit,
12(1), 633-641.
https://doi.org/10.29303 /jppipa.v12i1.14096
Asiyah, T., A, & Walid, A. (2021). Pengaruh Problem
Based Learning (PBL) Terhadap Kemampuan
Pemecahan Masalah Dan Hasil Belajar Kognitif
Siswa SMA Negeri 10 Kota Bengkulu. Edukatif:
Jurnal ~ Ilmu  Pendidikan,  3(3),  717-727.
https:/ /doi.org/10.31004/ edukatif.v3i3.263
Ayuni, S., Pasaribu, F. T., & Kumalasari, A. (2024).
Desain Media Pembelajaran Berbasis Stem Design
Thinking Berbantuan Video Animasi Untuk
Meningkatkan Kemampuan Pemecahan Masalah
Matematis Siswa. Numeracy, 11(1), 30-44.
https:/ /doi.org/10.46244 /numeracy.v11i1.2582
Bhutto, G. A., Bhatti, Z., Rehman, S., & Joyo, S. (2018).
Multimedia based learning paradigm for School
going children using 3D Animation. University of
Sindh Journal of Information and Communication
Technology (USJICT, 2(4), 202-207. Retrieved from
https:/ /sujo.usindh.edu.pk/index.php/USJICT/
article/view /564
Caella, L. A., & Yulianto, S. (2024). The effectiveness of
animation video media to increase interest and
learning outcomes in science subjects. Jurnal
Penelitian  Pendidikan IPA, 10(9), 6621-6630.
https://doi.org/10.29303 /jppipa.v10i9.8445
Carter, A. W,, Jayawardana, S., Costa-Font, J., Nasir, K.,
Krumholz, H. M., & Mossialos, E. (2024). How to
Use Quasi-Experimental Methods in
Cardiovascular Research: A Review of Current
Practice. Circulation: Cardiovascular Quality and

Outcomes, 17(2), 183-198.
https://doi.org/10.1161/CIRCOUTCOMES.123.0
10078

Chao, Y. H, Wu, H. Y, & Chang, T. H. (2025).
Development and evaluation of animated
instructional materials and collaborative learning

Volume 12, Issue 4, 504-515

for nursing research courses: An action research
study. Nurse Education Today, 155, 1-8.
https://doi.org/10.1016/j.nedt.2025.106854
Crawford, J., Butler-Henderson, K. Rudolph, ],
Malkawi, B., Glowatz, M., Burton, R., Magni, P. A,,
& Lam, S. (2020). COVID-19: 20 countries” higher
education  intra-period  digital = pedagogy
responses. Journal of Applied Learning and Teaching,
3(1), 1-20. https:/ /doi.org/10.37074/jalt.2020.3.1.7
Delvita, Y., E., & Arrahim, D. (2025). Pengembangan
Media Pembelajaran Interaktif Berbasis Website
untuk Meningkatkan Kemampuan Berpikir Kritis
dan Literasi Kesehatan Siswa pada Materi Sistem
Pertahanan Tubuh Kelas XI SMA. Jurnal Penelitian
Pendidikan IPA, 10(12), 11092-11108.
https://doi.org/10.29303 /jppipa.v10i12.8843
Faridah, I. (2025). Strategi Penggunaa Video sebagai
Media Pembelajaran di Pendidikan Vokasional:
Tinjauan Literatur. Jurnal Ilmu Pendidikan (JIP),
3(8), 896-903 - 915 902. Retrieved from
https:/ /jutepe-
joln.net/index.php/JURPERU/ article/view/915/
Febrianti, N., Lestari, D. D., Islamiah, M. N., HM, M., A.,
B, A,S, K, A, N, & Wahyuda, R. (2025). Model
Qogae Berbantuan Media Edumation Pada
Pembelajaran  Biologi Untuk Meningkatkan
Keterampilan Metakognitif Siswa. Edukasi: Jurnal
Pendidikan, 23(1), 17-32.
https:/ /doi.org/10.31571/edukasi.v23i1.8439
Franiatte, N., Boissin, E., Delmas, A., & Neys, W. (2025).
Debiasing in motion: Boosting sound intuiting
through animated video training. Acta Psychologica,
258, 1-15.
https:/ /doi.org/10.1016/j.actpsy.2025.105131
Fyfield, M., Henderson, M., Heinrich, E., & Redmond, P.
(2019). Videos in higher education: Making the
most of a good thing. Australasian Journal of
Educational Technology, 35(5), 1-7.
https:/ /doi.org/10.14742/ ajet.5930
Harahap, S. H. (2020). Efektivitas Lembar Kerja Peserta
Didik (LKPD) Berbasis Literasi Sains Untuk
meningkatkan Kemampuan Literasi Sains Pada
Materi Sistem Pencernaan Manusia. Bedelau:
Journal of Education and Learning, 1(1), 82-88.
https:/ /doi.org/10.55748 /bjel.v1i2.37
Hindiyati, K., Wirahayu, Y. A., Astina, I. K., & Soekamto,
H. (2022). Pengaruh model pembelajaran Problem
Based Learning (PBL) berbantuan media animasi
terhadap kemampuan memecahkan masalah
Geografi siswa. Jurnal Integrasi Dan Harmoni
Inovatif llmu-Ilmu Sosial (JIHI3S), 2(12), 1249-1259.
https:/ /doi.org/10.17977 /um063v2i12p1249-1259
Ichsan, A., S., D., Suharyat, Y., Apra, S. T., & Supriyadi,
A. (2023). Pengaruh Profesionalitas Guru

513



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Matematika Dalam Meningkatkan Kompetensi
Siswa Era Revolusi Industri 5.0 Di Indonesia:
Sebuah Meta-Analisis. Jurnal Math-UMB.EDU,

10(2), 49-58.
https:/ /doi.org/10.36085/mathumbedu.v10i2.486
8

Irwan, I, Luthfi, Z. F., & Waldi, A. (2019). Efektifitas
Penggunaan Kahoot! untuk Meningkatkan Hasil
Belajar Siswa. Pedagogia : Jurnal Pendidikan, 8(1), 95-
104.
https:/ /doi.org/10.21070/ pedagogia.v8i1.1866

Ivanka, T. A., & Setiawan, E. P. (2025). Factors Affecting
Indonesian Students” Science Achievement: A
Multilevel Analysis of the PISA Dataset. Jurnal
Penelitian ~ Pendidikan ~ IPA, 11(12), 249-260.
https:/ /doi.org/10.29303/jppipa.v11i12.11602

Jasmanto, A., Putra, B., & Novinovrita. (2022). Pengaruh
Penggunaan Media Animasi Terhadap Hasil
Belajar Biologi Siswa Kelas XI IPA Madrasah
Aliyah Swasta Koto Rendah. Jurnal Pendidikan Dan
Konseling, 4(1), 66-71.
https://doi.org/10.31004/jpdk.v4i1.3352

Kleftodimos, A. (2024). Computer-Animated Videos in
Education: A Comprehensive Review and Teacher
Experiences from Animation Creation. Digital, 4(3),
613-647. https:/ /doi.org/10.3390/ digital4030031

Kristi, D., & Andriani, A. E. (2023). Pengembangan E-
Book Berbasis Problem Based Learning untuk
Meningkatkan Hasil Belajar IPA Siswa Kelas V.
Jurnal Penelitian Pendidikan IPA, 9(Speciallssue),
828-835.
https:/ /doi.org/10.29303 /jppipa.vYispecialissue.6
505

Mabhanal, S., Zubaidah, S., Setiawan, D., Maghfiroh, H.,
& Muhaimin, F. G. (2022). Empowering College
Students” Problem-Solving  Skills  through
RICOSRE.  Education  Sciences, 12(3), 1-17.
https:/ /doi.org/10.3390/ educsci12030196

Mardiana, E., Kusuma, Z. N. A. W., & Iskandar, S. (2024).
Karakteristik dan Peran Guru Sebagai Fasilitator
Pembelajaran Abad 21 Di Sekolah Dasar. Pendas:
Jurnal Ilmiah Pendidikan Dasar, 09(04), 247-256.
Retrieved from
https:/ /journal.unpas.ac.id/index.php/pendas/a
rticle/view /20988/10052

Margaretha, L., Pasaribu, F. T., & Ramalisa, Y. (2024).
Pengembangan  E-LKPD  Berbasis = STEM
Berbantuan Video Animasi untuk Meningkatkan
Kemampuan Berpikir Kritis Siswa SMA. Jurnal
Pendidikan Mipa, 14(1), 90-98.
https:/ /doi.org/10.37630/jpm.v14i1.1475

Margaretha, R., Syuzairi, M., & Mahadiansar, M. (2024).
Digital Transformation in the Maritime Industry;
Opportunities and Challenges for Indonesia.

Volume 12, Issue 4, 504-515

Journal of Maritime Policy Science, 1(1), 1-10.
https:/ /doi.org/10.31629/jmps.v1i1.7003

Mashuri, D. K., & Budiyono. (2020). Pengembangan
Media Pembelajaran Video Animasi untuk Sekolah
Dasar Kelas V. JPGSD, 08(05), 893-903 - 35876
31984. Retrieved from
https:/ /ejournal.unesa.ac.id/index.php/jurnal-
penelitian-pgsd/article/view/35876/31984

Muthia, A. H., Siregar, N., & Wandini, R. R. (2025).
Pengembangan Video Animasi untuk
Meningkatkan Kemampuan Pemecahan Masalah
Matematika Peserta Didik Kelas VI Madrasah
Ibtidaiyah. Algoritma: Jurnal Matematika, Ilmu
Pengetahuan Alam, Kebumian Dan Angkasa, 3(2), 01-
11. https://doi.org/10.62383/algoritma.v3i2.422

Ningrum, A. K. P., Khaerunnisa, E., & Ihsanudin. (2023).
Lembar Kerja Peserta Didik Berbantuan Video
Animasi Pada Materi Sistem Persamaan Linear
Tiga Variabel. Jurnal Educatio FKIP UNMA, 9(2),
841-849.
https://doi.org/10.31949/educatio.v9i2.4572

O'Reilly, C., Devitt, A., & Hayes, N. (2022). Critical
thinking in the preschool classroom - A systematic
literature review. Thinking Skills and Creativity,
46(May), 1-20.
https:/ /doi.org/10.1016/j.tsc.2022.101110

Pratiwi, 1. (2019). Efek program PISA terhadap
kurikulum di Indonesia. Jurnal Pendidikan Dan
Kebudayaan, 4(1), 51-71.
https://doi.org/10.24832/jpnk.v4i1.1157  Indah
Pratiwi

Praveen, C. K., & Srinivasan, K. (2022). Psychological
Impact and Influence of Animation on Viewer’s
Visual Attention and Cognition. A Systematic
Literature Review, Open Challenges, and Future
Research Directions. Computational and Mathematical
Methods in Medicine, 2022(1), 1-29.
https://doi.org/10.1155/2022 /8802542

Putra, W. E., Setiawan, D., Nusifera, S., Kartika, S., &
Prasetio, P. (2021). Implementasi Sistem Informasi
Administrasi Sekolah dan Peningkatan Mutu
Kualitas Guru Berbasis TIK Sekolah di Desa
Nyogan. Jurnal Inovasi, Teknologi Dan Dharma Bagi
Masyarakat (JITDM), 3(2), 33-41.
https://doi.org/10.22437 /jitdm.v3i2.16372

Putri, R. D,, Lestari, L. I., Hidajat, H. G., & Ubaidillah, A.
F. (2024). Eksplorasi Konsep  Psikologi
Kepribadian: Pengembangan Video Animasi
Sebagai Media Pembelajaran. Jurnal Riset Dan
Inovasi Pembelajaran, 4(3), 2156-2166.
https:/ /doi.org/10.51574 /jrip.v4i3.2202

Putri, R. N., Zainil, M., Desyandri, & Karneli, Y. (2025).
Pengaruh Model Pembelajaran Problem Based
Learning Terhadap Kemampuan Pemecahan

514



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Masalah Dan Motivasi Belajar Siswa Di Kelas V
Sekolah Dasar. Jurnal Penelitian Pendidikan IPA,
11(8), 609-616.
https://doi.org/10.29303 /jppipa.v11i8.11823

Qianyi, Z., & Zhiqgiang, L. (2024). Learning motivation of
college students in multimedia environment with
machine learning models. Learning and Motivation,
88, 1-10.
https://doi.org/10.1016/j.1mot.2024.102046

Sadiah, R. L., Ali, M. S,, & Khaeruddin. (2025). The
Influence of Problem-Based Learning Models and
Attitudes in Physics on Students” Physics Problem-
Solving Abilities. Jurnal Penelitian Pendidikan IPA,
11(2), 153-163.
https:/ /doi.org/10.29303 /jppipa.v11i2.7277

Saleh, M. S, Syahruddin, S, S, M., Azis, I, &
Sahabuddin. (2023). Media Pembelajaran. Retrieved
from
https:/ /repository.penerbiteureka.com/publicati
ons/ 563021/ media-pembelajaran

Soleh, M. R., Nurajizah, S., & Muryani, S. (2019).
Perancangan  Animasi Interaktif = Prosedur
Merawat Peralatan Multimedia pada Jurusan
Multimedia SMK BPS&K 1I Bekasi. JATI (Jurnal
Teknologi  Dan  Informasi),  9(2),  138-150.
https:/ /doi.org/10.34010/jati.v9i2.1899

Tagqiyyah, S. A, Subali, B. S., Linuwih, S., Ellianawati, S.,
& Yusof, M. M. bi. M. (2023). Pengembangan LKPD
Berbasis Android dengan Pendekatan STEM untuk
Meningkatkan Kemampuan Berpikir Kritis. Jurnal
Penelitian  Pendidikan IPA, 9(12), 11151-11164.
https:/ /doi.org/10.29303 /jppipa.v9il12.4595

Tendrita, M., Alonemarera, A. S., Putri, S. G,
Saparuddin, & Erfina. (2024). Pengaruh Penerapan
Video Animasi Terhadap Hasil Belajar Biologi
Siswa Kelas VIII Di Smp Negeri 2 Tinondo. Jurnal
Biogenerasi, 9(2), 1062-1067.
https:/ /doi.org/10.30605/biogenerasi.v9i2.3881

Utami, N. I, Rasmawan, R., Lestari, I., Muharini, R., &
Ulfah, M. (2024). Pengembangan Booklet
Berbantuan Video Animasi dengan Memanfaatkan
QR Code pada Submateri Isomer Konstitusional.
Jurnal Penelitian Pendidikan IPA, 10(4), 1816-1826.
https://doi.org/10.29303 /jppipa.v10i4.5735

Wahyudi, I. R, Waris, & Fatimah, F. (2025). Efektivitas
Media Video Animasi Terhadap Hasil Belajar
Biologi Materi Sistem Pernapasan: Studi Kuasi
Eksperimen di MA Miftahul Ulum Suren. Jurnal
Riset Dan Inovasi Pembelajaran, 5(3), 1145-1153.
https://doi.org/10.51574 /jrip.v5i3.3694

Wahyuni, S. (2022). Penerapan Model Problem Based
Learning Berbantuan Video Animasi untuk
Meningkatkan Hasil Belajar Matematika Peserta
Didik. Jurnal Inovasi Pendidikan Matematika, 3(2),

Volume 12, Issue 4, 504-515

151-165.
https:/ /doi.org/10.30587 / postulat.v3i2.5043

Wardana, D. K., & Adlini, M. N. (2022). Pengembangan
Video Pembelajaran Berbasis Animasi Materi
Sistem Respirasi Kelas XI SMA. Jurnal Penelitian
Pendidikan IPA, 8(3), 1301-1307.
https://doi.org/10.29303 /jppipa.v8i3.1641

Xue, M., Liu, P, Zhang, J., Sun, Y., Fang, Y., Yang, |,
Zeng, C., Huang, B., Chen, X, Xie, M., & Ye, Z.
(2024). Does a Video-Based and 3D Animation
Hybrid Learning System Improve Teaching
Outcomes in Orthopedic Surgery? A Randomized
Controlled Trial. Journal of Surgical Education, 81(9),
1305-13109.
https://doi.org/10.1016/j.jsurg.2024.05.015

Yusmar, F., & Fadilah, R. E. (2023). Analisis Rendahnya
Literasi Sains Peserta Didik Indonesia: Hasil Pisa
Dan Faktor Penyebab. LENSA (Lentera Sains.
Jurnal Pendidikan IPA, 13(1), 11-19.
https:/ /doi.org/10.24929/lensa.v13i1.2833

Zebua, N., & Malik, P. F. P. (2025). Analysis of Local
Wisdom Integration in Biology Learning to
Sopport Education for Sustainable Development
(ESD. Biogenerasi, 10(2), 1111-1118.
https:/ /doi.org/10.30605/biogenerasi.v102.55961

515



