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Abstract

The main problem in mathematics learning at the high school level, especially in quadratic function
material, is the low level of students' conceptual understanding. The purpose of this scientific study is to
determine the significant effect of using animatestudy used a quantitative approach using an experimental
method with a pretest-posttest cd video media created with the help of Plotagon and Canva on quadratic
function material on high school students' conceptual understanding abilities. This ontrol group design. The
main instrument was a test designed to assess students' level of mathematical concept understanding. The
data study shows that the use of animated video content significantly improves students' conceptual
understanding, as indicated by a significance value (Sig.two-sided p) of less than 0.001. These results show
that the use of Plotagon and Canva to create animated video-based learning materials is proven to be
effective and feasible to be implemented as an innovative alternative in mathematics learning, especially in
abstract materials such as quadratic functions.
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INTRODUCTION

The ability to understand concepts in learning is fundamental to understanding and
mastering more complex material, and this ability should not be overlooked. A deep
understanding of concepts will enable students to understand the subject matter more
comprehensively. Understanding concepts aims to help students understand, identify, and
express the information that has been given, rather than simply memorizing formulas or
sentences provided by teachers or reading materials (Nurfajriyanti & Pradipta, 2021).
When students understand mathematical concepts, they will be able to apply them in
everyday situations, which will result in improved learning outcomes and the
development of additional mathematical skills (Hidayati & Munandar, 2023).

Students' ability to understand mathematical concepts needs to be continuously
developed, given its important role in supporting the achievement of learning objectives

and encouraging improved learning performance (Septian et al., 2020). According to
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research conducted by (Tahir & Marniati, 2021), the majority of students show a low
level of understanding of mathematical concepts. Some only memorize formulas for
solution methods without understanding the basic concepts, making it difficult to apply
mathematical concepts in everyday life (Kariimah & Fatikhah, 2024). The lack of student
participation in the learning process is often associated with the application of ineffective
approaches in engaging students (Raudha et al., 2024).

Based on the results of the researcher's observations at Sjakhyakirti High School in
Palembang, it was found that in the learning process in grade X, most students still
experienced difficulties in mastering mathematical concepts, especially quadratic
functions. The teaching methods used by teachers at Sjakhyakirti High School tend to be
conventional and unvaried, with students only instructed to listen, take notes on important
points, and summarize from existing textbooks. Interactive digital media effectively
increases student attention, interest, and engagement in mathematics education,
facilitating a deeper understanding of the subject matter (De Rosari, 2024).

The effectiveness of a learning model is largely determined by the learning media
used (Rasiman et al., 2020). The experience of learning mathematics, especially abstract
material, can be transformed with technology-based learning media (Ermilia et al., 2024).
Each learning medium has different advantages and disadvantages. Therefore, to achieve
optimal function, the use of learning materials must be tailored to specific needs
(Raihanah et al., 2024).

Animated video media has several functions in learning, namely providing broader
information, providing encouragement, motivating enthusiasm, and making the material
easier to understand (Nurhasanah & Alfurgan, 2024). Animated video media is very
important in mathematics learning because it allows students to focus on the material by
providing interesting animations that prevent students from feeling tired (Tama &
Sumargiyani, 2022).

According to (Siragih & Sirait, 2023), the use of Plotagon animation media
contributes significantly to student achievement, although data shows that prospective
teachers rarely use it, possibly due to fear of technology or lack of familiarity (Naidoo,
2024). Meanwhile, research by (Samsul Bahri, 2024), shows that animated video learning
media developed through Canva is very feasible to use. Canva can effectively illustrate
problems and help students understand related topics (Novianti & Wayudi, 2024), This
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study explores a new approach by combining Plotagon and Canva to create animated
videos as more interactive and engaging learning media. The primary focus is to measure
the significant impact of these animated videos on students' conceptual understanding of
quadratic function material, while also helping prospective teachers overcome their fear

of technology.

METHODS

This study uses a quantitative method that describes the effect of using Plotagon
and Canva animated video media on quadratic material on high school students'
understanding of concepts. According to (Adil, 2023), the quantitative method is a
method for testing the relationship between variables to test a particular theory. This type
of research is a True Experimental Design, which includes an experiment that is given
treatment and a control group that does not receive treatment.

The research design used is the Pretest-Posttest Control Group Design. According
to (Sugiyono, 2023) in this design, the experimental group and control group are selected
randomly and given a pretest to determine the initial conditions. The pretest results are
considered adequate if the group scores do not differ significantly. Next, a final test will
be given to both groups after the experimental group receives the treatment. The Pretest-
Posttest Control Group Design can be seen in the following table:

Table 1. The pretest-posttest control group design

R o1 X 02
. Experimental Pretest Treatment  Observation/Posttest
Subject
R 03 No treatment 04
Control Pretest Observation/Posttest

Thirty students from class X.3 acted as the experimental group and thirty students
from class X.2 acted as the control group. The population of this study was all students
enrolled at Sjakhyakirti High School in Palembang for the 2024/2025 academic year.

Learning tools and pretest-posttest aimed at measuring the conceptual
understanding of tenth-grade students on quadratic functions were used as research
instruments. Research instruments were used to measure variables so that data could be
measured statistically. The pretest and posttest each consisted of five questions compiled
and assessed based on several indicators of mathematical conceptual understanding.
According to the Ministry of Education and Culture in (Tanzimah, 2021), the following

445



Dakhi, Andinasari, Sistyawati, Pengaruh Video Animasi ...

are seven indicators of conceptual understanding: 1) repeating concepts; 2) grouping
objects based on certain attributes related to concepts; 3) providing examples and
counterexamples of a concept; 4) explaining concepts through different mathematical
representations; 5) formulating necessary or sufficient conditions for a concept; 6) using,
applying, and selecting specific procedures or operations; and 7) applying concepts or
algorithms in situations involving problem-solving.

Before the pretest-posttest was used, validity testing was conducted. The tests used
in this study were validated by Mrs. Dian Apriani, as a subject matter expert who assessed
the construction, language, and content of the questions. To ensure the suitability of the
pretest-posttest with the concept understanding indicators, an expert validation sheet was
used. Based on the expert validation sheet, it was concluded that the pretest-posttest
questions were suitable for use.

The testing in this study was conducted using IBM SPSS Statistics version 30.
Before testing the hypothesis, a preliminary assessment was carried out, which included
tests of normality and homogeneity. Prerequisite tests were conducted to evaluate data
suitability, with the provision that data distribution was considered normal if the
significance value exceeded 0.05. Next, hypothesis testing was conducted using a t-test
to assess the impact of animated video content on students’ understanding of mathematical

concepts related to quadratic functions.

RESULTS AND DISCUSSION

Based on the data collection method in the form of a concept comprehension test,
the researcher obtained evidence regarding the impact of animated video media on
students' understanding of quadratic functions. The initial testing in this study began with
a data normality analysis using the Shapiro-Wilk test. The normality criteria were met if
the statistical significance showed a value above 0.05. The following are the results of the
normality test conducted for both the experimental and control classes:

Table 2. Normality results

Data Sig.calculated Meanlng
Experimental posttest 0,116 Normally distributed
Posttest control 0,219 Normally distributed
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The normality test results for the pretest data showed a significant value of 0.116
for the experimental group and 0.219 for the control group. The data in both groups can
be considered normally distributed, because the posttest results exceed the significance
threshold of 0.05. Furthermore, a homogeneity test was conducted using Levene's test. If
the significance value exceeds 0.05, the data is considered homogeneous based on the test
criteria. This test aims to determine the equality of variance between the experiment group
and control group. The homogeneity test results are presented in the following table:

Table 3. Homogeneity results

Levene Statistik dfl df2 Sig.
Hasil posttest 3,224 1 58 0,078

The results of the posttest data homogeneity test produced a significance value of
0.078. Because this value exceeds 0.05, it can be concluded that the variation in students'
understanding of mathematical concepts in the two classes is homogeneous. Next, the
researcher tested the hypothesis using a t-test. Hypothesis testing is a key step in statistical
analysis to evaluate the effectiveness of an intervention or treatment. The following is a
description of the t-test results:

Table 4. Results of the independent t-test

Sig.
t.table t.calculated df (tWO' COﬂClUSion
sided p)
Posttest of Equal 2,002 -11970 58 <,001 H, Accepted
experimental variances
class and assumed

control class

In this study, the posttest results between the experimental group and the control
group were compared using an independent t-test. Based on Table 3, the output of the
independent t-test shows that the significance level (Sig.two-tailed) is below the
significance threshold, which is 0.05 (p < 0.001 < 0.05). In accordance with the decision-
making guidelines in the independent t-test, it is concluded that the hypothesis "H; " is
supported by the data, while the hypothesis "Ho " is rejected. The research results indicate
a significant difference between the average conceptual understanding of the
experimental group and the average comprehension ability of the control group. The

pretest and posttest scores are presented in Table 3 to reinforce the statistical test results
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and provide a clearer picture of the variation in students' abilities before and after the
intervention.

Table 5. Statistical t-test results for groups

Class N Mean Std. Deviation
Control class 30 60,57 4,854
Experimental class 30 74,10 3,854

Based on Table 4, it is known that the control class obtained a mean of 60.57 with
a standard deviation of 4.854 and the experimental class obtained a mean of 74.10 with a
standard deviation of 3.847. This indicates an increase in students' conceptual
understanding, as seen in the increase in posttest scores compared to pretest scores.

Based on the posttest results comparing the experimental class and the control class
on quadratic functions in grade X at Sjakhyakirti High School in Palembang, the use of
animated video content improved students' understanding of mathematical concepts, as
determined by concept understanding indicators. An example of student learning outcome
evaluation can be seen from the indicator of the ability to restate mathematical concepts.
Students are expected to be able to accurately repeat concepts and identify relevant
information in questions. The results of several students' answers were categorized based
on the measurement of mathematical concept comprehension as follows:

1. Ability to Restate a Concept

..........................................................................................................................

b Ya  IGrena  Tungp (ool celoly  orm etris Ferbodn

...................................................................................................................

..........................................................................................................................

Figure 1. Answer 4b from the experimental class

In Figure 1, it can be seen that the student was able to understand the question well
and provide an appropriate answer. For question number three, the student received four
points out of a possible total of eight points. The score was given in accordance with the

scoring guidelines based on the indicator of the ability to restate a concept.
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2. Ability to Present Concepts in Various Mathematical Representations

Figure 2. Answer 3b experimental class

Figure 2 shows that the student has successfully presented the topic using several
mathematical representations with accuracy and precision. Based on the scoring
guidelines set for question number 3, the student received 4 points out of a maximum of
8 points.

3. Ability to Apply Concepts or Problem-Solving Algorithms

Figure 3. Answer 3a experimental class
Figure 3 shows that the student has used concepts or algorithms effectively in problem-
solving tasks. Therefore, the student received 4 points out of a maximum of 8 points for
question number 3.
4. Ability to Use, Utilize, and Select Specific Procedures

Figure 4. Answer 2a experimental class
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Figure 4 shows that the student has successfully grouped items based on specific qualities
according to the correct idea. The student obtained 4 points out of a total of 8 points for
question number 2, based on the criteria of item grouping ability.

5. Ability to Use, Utilize, and Select Specific Procedures

Jawaban :

.......................................................................................................................
..........................................................................................................................

..........................................................................................................................

Figure 5. Answer number 1, experimental class

Figure 5 shows that students can use, apply, and select specific processes accurately. As
a result, students obtained 4 points out of a total of 4 points for question number 1.

Based on the observation results, it was concluded that the use of animated video
media supported by Plotagon and Canva was proven to improve students' understanding
of quadratic function concepts. Video animation significantly improves mathematics
education by graphically and interactively illustrating abstract topics (Tri Permadani et
al., 2024). During the learning activities, students were seen to actively participate and
show high enthusiasm for the material provided. These findings are in line with the
statement (Putri et al., 2024).

The results obtained in this study are essentially supported by and in line with
various previous studies that evaluated the effectiveness of using animated video media
in mathematics learning. One of the previous research references is a study conducted by
(Khasanah et al., 2024), which examined the impact of integrating the PBL model
supported by animated video media. These findings are in line with the statement
(Ummah, 2019), that the use of technology not only facilitates access and provides
flexibility in learning activities, but also enriches students' experiences through more
interesting and interactive material presentation.

Both the study (Siragih & Sirait, 2023) and this study emphasize the advantages of
animated video media in helping students understand complex mathematical concepts,
while also providing a fun and engaging learning experience. The findings of this study

are also directly supported by the results of research conducted by (Siregar et al., 2023),
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which found that Canva-based mathematics learning media is considered more effective

than traditional learning media.

CONCLUSION

The use of animated video media with the help of Plotagon and Canva in teaching
quadratic functions has a significant effect on students' understanding of the concept at
the high school level. Students who participated in the experimental class showed better
performance in identifying, analyzing, and solving problems related to quadratic
functions, unlike students in the control group who continued to use traditional
techniques. This is evidenced by the test results in the experimental class, which were
superior in several indicators of conceptual understanding. However, it should be noted
that the quality of the animated video content is important. This study highlights the
importance of the quality of animated content, its relationship with curricular resources,
and the application of contextual teaching methods.
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