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This research aims to determine the effectiveness of using interactive multimedia
based on project-based learning on the creativity of students regarding the human
respiratory system material in the 8th grade of MTs Negeri Kota Depok. The type
of research used in this study is experimental research with a pre-experimental
design in the form of a one group pretest posttest design, with a quantitative re-
search approach. In this research, sampling was conducted using total sampling
technique with class 8 F as the research sample. The results showed that the aver-
age score of student learning outcomes after the application of powtoon learning
media was 81.5625 while before being treated was 36.015625. In addition, there
was an increase in student learning outcomes after the implementation of project-
based learning-based interactive multimedia by obtaining an average gain value of
0.712 which was at high criteria. As for the n-gain percent obtained 71.2, it is on
the criteria of being quite effective. The results of the t-test with a paired sample
t-test were obtained 0.01 which means that Ha was accepted. From the results
of this study, it can be concluded that the use of interactive multimedia based on
project-based learning is effective in enhancing students’ creativity in the material
of the human respiratory system for eighth-grade students at MTs Negeri Kota
Depok.
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INTRODUCTION

The development of technology at this
time is progressing very rapidly, affecting almost
all aspects of life including education. Entering
the era of digitization and technology, teachers
are required to be able to use technology in learn-
ing. This aligns with the Minister of Education
and Culture Regulation No. 16 of 2022, regard-
ing the principles of learning, namely utilizing
technology and communication efficiently and
effectively, thus educators are required to be as
imaginative as possible in their teaching and in
designing technology-based learning media that
can enhance students’ skills in this 21 century,
including critical thinking, creativity, collabora-
tion, and communication (Maknun et al., 2018;
Trisnawatai & Sari, 2019; Partono et al., 2021).

Students’ skills in the 21% century can be
developed by transforming the original teacher-
centered learning model into student-centered
learning, thus producing active, creative, and in-
dependent students (Suparsawan, 2020; Setiawan
et al., 2022; Fenanlampir et al., 2023). One of
the learning models that can enhance creative
thinking skills and train student independence is
the Project Based Learning model. The Project
Based Learning model is a project-based learn-
ing model that focuses on students (Pratiwi et
al., 2023; Nababan et al., 2023; Anggraeni et al.,
2023). Project-based learning models are closely
related to the teacher’s ability to control and guide
students in completing specific projects, thereby
enhancing students’ creative thinking skills.

Based on interviews with science teachers
at Islamic Junior High School in Depok City, stu-
dents only learn through the learning media pro-
vided by teachers, where the learning media used
is still less interesting, interactive, and efficient,
such as materials in the form of PDFs (e-books),
materials obtained from the internet, simple Pow-
erPoint slides, and educational videos adapted
from PowerPoint. Learning solely through theory
from supportive science textbooks will not help
students grasp what they need to master specifi-
cally in science education at junior high school,
especially for students with low reading interest,
making it difficult for them to understand what
they should learn (Fitriani et al., 2020).

This has an impact on the limited creativ-
ity and independence of students in learning.
Meanwhile, according to Winardi, (2016); Sury-
adi, (2020); Putranadi et al., (2021) education and
learning media have a very close relationship; the
learning process will not run smoothly without
the appropriate learning media. The effective and

adequate use of learning media is expected to
stimulate students’ thoughts, feelings, attention,
and foster creativity and independence so that
the learning process can proceed in accordance
with the objectives of National Education. One
of the learning media that utilizes technology is
interactive multimedia. Interactive multimedia
is a learning medium that consists of integrated
and interactive multimedia elements such as text,
images, audio, video, and animations, which can
make learning more enjoyable and understand-
able (Melianti et al., 2020; Madona et al., 2023;
Rohimah et al., 2023).

Interactive multimedia is equipped with
the delivery of information and materials that
can be controlled and operated by the user, so
that users can choose what to run first according
to the available selections and instructions, with
the aim of developing active, creative, and inde-
pendent students in learning activities (Lailiyah
& Sukartiningsih, 2018; Nata & Putra, 2021; An-
graini et al., 2022). Research related to interactive
multimedia in science learning has been widely
conducted. Research conducted by Nadzif et al.
(2022) shows that learning using interactive mul-
timedia is effective and beneficial for students and
good for long-term goals, which has an impact
on better performance of students participating
in the learning process due to support from bet-
ter graphic displays, animations, and simulations.

The benefits of multimedia in the learn-
ing process according to Dewi et al. (2020) are
as a concrete way to reduce verbalism, increase
student interest, and make learning more enjoy-
able so that student learning outcomes can im-
prove, as well as compel students to interact with
learning material both physically and mentally.
Topano et al. (2022) state the advantages of in-
teractive multimedia in terms of interactivity, one
of which is that media can compel users to inter-
act directly with the material, for example, users
must press the keyboard or click with the mouse
to navigate from one material page to another.
Based on previous research, there have been no
studies related to the development of interactive
multimedia based on project-based learning and
how this development can enhance the creativity
and independent learning of junior high school
students in science on the topic of human respir-
atory system. Therefore, the researcher is inter-
ested in conducting a study on the development
of interactive multimedia based on project-based
learning on the topic of human respiratory sys-
tem to improve the creativity and independent
learning of junior high school students in science.

The selection of interactive multimedia in
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this research and development of interactive mul-
timedia is due to its several advantages, includ-
ing being easy to use and repeatable, which can
enhance student creativity. In addition, with the
presence of materials, animation videos, quiz-
zes, and virtual laboratories in the project-based
learning interactive multimedia, it is hoped that
it can facilitate students in self-studying the mate-
rial on the human respiratory system for eighth-
grade junior high school in the even semester.

METHOD

This research used a quantitative metho-
dology of the Pre-Experiment type with a One
Group Pretest-Posttest design. This research
design is carried out by providing treatment to
one group or class that is not randomly selected
(Abdullah, K. et al., 2021). The class is called an
experimental class. The population of this rese-
arch is the eighth-grade students of MTs Negeri
Kota Depok. The sample used in this research
consists of 32 students selected using purposive
sampling techniques, which is a sampling techni-
que based on specific considerations with the
results of the researcher’s analysis related to the
problems that match real conditions in the field.

Table 1. One group pretest-posttest research de-
sign

Pretest Treatment Posttest

O, X O,

Explanation:
O, : Initial test before treatment (pretest)
X : Treatment using interactive multime-

dia based on project-based learning

@) Final test after treatment (posttest)

Data collection was carried out through
pre-tests and post-tests designed to measure stu-
dents’ learning creativity. The pre-test was given
before the intervention, while the post-test was
given after intervention (Arikunto, 2010). Ac-
cording to (Kusumawati et al., 2018), there are
4 indicators through which students’ learning
creativity can be measured, including fluency, fle-
xibility, originality, and elaboration. Data analy-
sis was conducted by calculating the N-Gain for
each group where data collection technique used
tests, with a total of 10 essay questions. N-Gain is
calculated using the average N-gain formula.

(Sp) — (Sp)

100% — (S;)

Explanation:

2

(9)=

<g> N-gain factor

<S> Average score of students' creativity
pretest
<S> Average score of students’ creativity

posttest
The level of effectiveness of interactive
multimedia based on project-based learning to in-
crease student creativity is seen according to the
criteria of the n-gain score as in the Table 2.

Table 2. N-gain scale

Criteria
High
Medium
Low

N-gain score
0.70 <g<1.00
0.30 <g<0.70
0.00 <g<0.30

Table 2 shows the assessment criteria for
students’ learning creativity based on the N-gain
scores obtained. Scores between 0.00 and 0.30 fall
into the low category, indicating that the level of
students’ learning creativity is still limited. Sco-
res between 0.30 and 0.70 are categorized as mo-
derate, depicting a fairly good level of students’
learning creativity, but still capable of improve-
ment. Meanwhile, scores between 0.70 and 1.00
are classified as high, indicating a very good level
of students’ learning creativity and a tendency to
generate more innovative and diverse ideas. The
determination of these categories provides a clear
picture of levels of students’ learning creativity.

RESULT AND DISCUSSION

This research was conducted to determine
the effectiveness of using interactive multimedia
based on project-based learning on the human
respiratory system material implemented in class
VIII F MTs Negeri Kota Depok to enhance lear-
ning creativity. The research was carried out in
one class with a total of 32 students. The instru-
ments used were pretests and posttests containing
10 essay questions. The pretest was administered
before the students engaged in learning activities,
then the students participated in learning activi-
ties using interactive multimedia based on pro-
ject-based learning, and afterward, the students
took a posttest that contained the same questions
as the pretest.

The results of this study were obtained
from data collected through two data collection
processes (pretest and posttest). In the pretest
phase, students were asked to answer 10 essay
questions about the human respiratory system.
This was intended to determine the basic abilities
of the students before receiving any treatment.
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After obtaining the baseline score, students were
given treatment by undergoing a learning process
that implemented learning using interactive mul-
timedia based on project-based learning.

Figure 1. Interactive multimedia display based
on project based learning

In the learning process, students also pre-
pare laboratory reports after conducting experi-
ments on making simple breathing devices based
on virtual experiments in interactive multimedia
as shown in Figure 1. Then, to supplement the
research data, students are given a post-test. This
action is taken to see the extent of the students’
understanding after learning using interactive
multimedia based on project based learning. Sub-
sequently, after all the data is collected, it is ana-
lyzed statistically using SPSS.

The results of the normality test of crea-
tivity data using the Shapiro-Wilk statistic show
that the Sig. values are normally distributed. The
results of the normality test on aspects of creativi-
ty indicate that the aspects of flexibility, fluency,
and originality have normally distributed N-gain
data. Furthermore, in the aspect of detail, the N-
gain data distribution is not normally distributed.
Therefore, the N-gain data for the creativity va-
riable and the aspects of flexibility, fluency, and
originality meet the normality assumption, so an
independent t-test is used. Meanwhile, the aspect
of detail does not meet the normality assumpti-
on, so the Mann-Whitney U test is used.

Table 3. Results of the normality test of N-gain

Shapiro-Wilk Description
Statistic Df Sig.
Creativity 0.957 32 0.222 Normally
distributed
Flexibility 0.937 32 0.061 Normally
distributed
Fluency 0.965 32 0.373 Normally
distributed
Elaboration  0.827 32 0.000 Not
normally
distributed
Originalitiy  0.956 32 0.213 Normally
distributed

Homogeneity tests were conducted on
the creativity variable, as well as the aspects of
fluency and originality (which met the normality
assumption). For data that did not meet the nor-
mality assumption, homogeneity tests were not
conducted because the difference test was perfor-
med with a non-parametric approach.

Table 4. Homogeneity Test Results

Statistic df, df, Sig. Description
Creativity 14.456 1 62 0.000 Heterogen
Fluency 1.376 1 62 0.245 Homogen
Originality 0.332 1 62 0.567 Homogen

Based on Table 4, the homogeneity test
for N-gain creativity obtained a Sig. value of less
than 0.05, which means the variances of the data
in the two groups are different or heterogeneous.
Meanwhile, for the fluency and originality as-
pects, it obtained a Sig. value of more than 0.05,
which means the variances of the data in the two
groups are the same or homogeneous. Therefo-
re, the independent sample t-test on creativity is
conducted with the assumption of equal varian-
ces not being met, while the independent sample
t-test is. Independent t-test with the assumption
of equal variances not met presented in Table 5.

Table 5. Results of the Independent t-test Cre-

ativity
T Df Sig. Description
(2-tailed)
Creativity 13.054 45.497 <0.001 There is a
significant
difference

Independent t-test with the assumption of
equal variances met.

Table 6. Results of the Independent t-test

T Df Sig. Description
(2-tailed)

Fluency 7.095 62  <0.001 There is a
significant
difference

Originality 7.964 62  <0.001 There is a
significant
difference

Based on the Table 5 and 6, the results of
the independent t-test obtained a Sig. value of less
than 0.05, which means that there is a significant
difference in the increase of creativity, as well as
fluency and originality between the experimental
class and the control class.
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Table 7. Mann-Whitney U Test Results

Mann- z Asymp.  Description
Whitney Sig.
U (2-tailed)

Flexibility 290.5 -3.080 0.002 There is a
significant
difference

Elabora- 73.5 -5.961 < 0.001 There is a

tion significant
difference

Based on Table 7, the results of the Mann-
Whitney U test obtained an Asymp. Sig. value of
less than 0.05, which means there is a significant
difference in the improvement of flexibility and
detail aspects between the experimental class and
the control class.

Table 8. The results of the N-gain calculation

Aspect Score N-gain

Pre Post Average Criteria
Flexibility 1.47 3.05 0.62 Medium
Fluency 1.30 247 0.70 High
Elaboration 1.78 3.56 0.81 High
Originalitiy  1.33  3.28 0.72 High
Creativity 144 326 0.71 High

The results of the pretest and posttest tri-
als conducted to determine and observe student
learning outcomes show that there was an impro-
vement before and after the treatment was given,
proven by the average pretest score of 36.015625
and the average posttest score of 81.5625. Based
on Table 8, the experimental class that applied in-
teractive multimedia based on project-based lear-
ning showed an increase in the average learning
creativity score from 1.44 to 3.26. The average N-
gain score of creativity in the experimental class
is 0.71, which falls into the high criteria.

the treatment using interactive multimedia
based on project-based learning in the learning
process has a better impact on students’ learning
creativity compared to before the treatment was
given. In using interactive multimedia based on
project-based learning, students not only learn
from theory but also from practical experience in
completing projects in the form of a virtual la-
boratory for creating simple respiratory devices.
By utilizing interactive multimedia, the learning
process becomes more interactive and enjoyab-
le, contributing to the enhancement of students’
learning creativity (Berliana, S. et al., 2025;
Maghfiroh, A. N. et al., 2024).

Based on the results of the analysis of the
test data given to students as a whole, it shows

that the 4 aspects of student learning creativity,
namely fluency, flexibility, originality, and elabo-
ration, each have different ranges of N-gain sco-
res. Fluency is the students’ ability to pose many
questions, flexibility is the ability to find solutions
from different perspectives, originality is the abi-
lity to generate their own ideas, and elaboration
is the ability to detail the specifics of an object,
idea, or situation. These indicators can be used to
differentiate the levels of creativity between one
student and another. In solving the problems they
face, student creativity plays an important role
(Ernawati et al., 2019; Adeoye, M. A., & Jimoh,
H. A., 2023; Fredagsvik, M. S., 2023).

The aspect of detail has the highest average
N-gain of 0.81, where students are able to seek
a deeper meaning in their answers or problem-
solving by following detailed steps. The aspect of
detail is very effective when used to answer va-
rious questions, whether in open-ended or closed
forms. Elaboration also helps students to remem-
ber and understand the material used to answer
question (Wahyuni, D., & Palupi, B. S., 2022;
Rahayu, P. et al., 2024; Nwokocha, G. C. 2024).

The aspect of flexibility has the lowest
average N-gain of 0.62 with moderate criteria,
where students are still unable to apply a concept
or principle in various ways and are still lacking
in considering situations different from those
presented by others. Some students can generate
ideas that are varied and can view problems from
different perspectives, enabling them to solve
existing problems. However, some other students
do not understand the purpose of the problem,
so they can only find one way to solve it. Accor-
ding to Indartiningsih, D. (2024) dan Rima, R. et
al., (2024) problem-solving skills enable students
to generate new ideas, answers, or questions and
view problems from different perspectives.

The aspect of fluency has an average N-
gain of 0.70 with high criteria, as most students
can explain the problems and generate many ide-
as, answers, and solutions to those problems. In
this case, students are able to express their ideas
fluently and smoothly in solving problems. This is
in line with the opinion of Sudarwati, T., (2024);
Azizah, L. N., & Wulandari, F. E., (2024); Sari,
D. 1., & Isnawati, 1., (2025) that the fluency indi-
cator shows that students are able to quickly and
accurately generate ideas, or ideas that stem from
their own thoughts.

The aspect of originality has an average
N-gain of 0.72 with high criteria, indicating that
students are able to provide new and unique so-
lutions to the problems presented. The ideas ge-
nerated are usually innovative, creative, and of-
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ten have not been thought of before; this aspect
reflects the courage to think unconventionally
(Irman, I. et al., 2025; adova, L. et al., 2024; Saw-
yer, R. K., & Henriksen, D. 2024).

From the four indicators of fluency, flexi-
bility, originality, and elaboration, the application
of interactive multimedia based on project-based
learning shows an increase in student creativity
with an average N-gain of student learning cre-
ativity of 0.71, which is considered high. Thus,
students not only fluently express ideas and
concepts in problem-solving but also they are
able to elaborate on each of these ideas during
problem-solving. Therefore, the implementation
of interactive multimedia based on project-based
learning on the material of the human respiratory
system for class VIII F at MTs Negeri Kota De-
pok is optimally carried out to enhance student
learning creativity.

In the process of learning, the application
of the project-based learning model has a signifi-
cant impact on students’ ability to enhance their
creative thinking skills, because by applying a pro-
ject-based learning approach, students are highly
motivated to solve problems through problem-
solving (Azzahra et al., 2023). The implementa-
tion of Project Based Learning in enhancing the
creativity of students and college students shows
that learning using project-based learning is ca-
pable of exploring creativity and creative thin-
king skills Zakiah, N. E. et al., 2020; Amriani, S.
D. et al., 2024; Mutia, T. et al., 2025).

According to the opinion of (Murray et al.,
2020; Hidayatullah, A. S., 2025; Nikmah, S., &
Widiyanti, I. S. R., 2025) Project-based learning
involves the role of the teacher as a facilitator who
guides students in the processes of reflection, re-
search, and practical application of knowledge.
In Project-Based Learning, students are not just
involved in learning using interactive multimedia
and projects designed by the teacher, such as cre-
ating a human respiratory system model, but are
also given space to explore, design, and assemble
their own projects. Students are also taught about
responsibility for the tasks assigned and how to
work cohesively in a group to complete a project.
Each group member has collaborated in comple-
ting the task.

This research serves as a foundation for the
development of more innovative, creative, and
adaptive learning media. However, this research
has several limitations, namely that the multime-
dia used is limited to only one main topic, which
is the human respiratory system, and there is a
lack of characteristics of interactive multimedia
based on project-based learning. In this regard, it

is hoped that there will be further research that
focuses more on the characteristics of the mul-
timedia used, similar research needs to be deve-
loped on different topics and educational levels,
and it should also be linked to the development
of other 21% century skills such as digital literacy,
self-directed learning, and critical thinking.

CONCLUSION

Based on the results of the analysis and
discussion, it can be concluded that there is a
significant difference between the average sco-
res obtained, namely the average pretest score
of 36.015625 and the average posttest score of
81.5625. The n-gain test result is 0.712, which is
classified as high according to the n-gain criteria,
and the n-gain percentage of 71.2 is categorized
as quite effective. This indicates that the use of
interactive multimedia based on project-based
learning is effective for the learning creativity of
class VIII F MTs Negeri Kota Depok.
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