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Abstract
Interactive media is needed to help teachers so that learning can run optimally. This study aims to develop,
evaluate the feasibility, and measure the effectiveness of interactive multimedia based on Adobe Flash in
improving student learning outcomes in fine arts lessons on plastic waste craft materials. This study follows
the Borg and Gall research model. The participants consisted of 20 fourth-grade students. Data collection
methods include test techniques by conducting pretest and post-test assessments as well as non-test
techniques in the form of observation, questionnaires, and interviews. The results of the study namely
Adobe Flash Media was considered good by experts and was deemed suitable for use as a learning medium.
The effectiveness of this media is shown by an increase in the average pretest and post-test score of 30.85
and the t-test results show a significance of < 0.05 with an n-gain of 0.7043 which is included in the high
category. This media received a positive response from teachers and students. This media has proven to be
effective, practical, and suitable for use to improve learning outcomes in the fine arts subject of plastic
waste craft materials for grade 1V of SDN 1 Trembulrejo.

Keywords: learning media; learning outcomes; Adobe Flash

INTRODUCTION

Education is crucial in developing standard and highly competitive talent management.
Education can shape students who possess the potential to advance their skills in terms of attitude,
understanding, and skills to become skilled, intelligent individuals with noble morals
(Idammatussilmi et al., 2023). Through education, it can help improve people's welfare, preserve
national culture, and build national civilization (Azis & Lubis, 2023). Education is a crucial factor
in enhancing a nation’s quality of life, so the government focuses on effective strategies to
develop the education system in Indonesia (Anwar & Anis, 2020). The standard of human
resources is an important aspect of the key factors that impact a country’s development in
acquiring knowledge and technology during the industrial revolution period 5.0 (Safira et al.,
2024). During the industrial revolution period 5.0, academics is required to adapt and develop in
utilizing technology to follow the era that is developing very rapidly. Improving human resources
through education starting from elementary, secondary, and tertiary education is the key to
adapting to the advancement of the Industry 5.0 era (Harahap & Siregar, 2020).

The development and advancement of technology have had a major influence on human
civilization, particularly in the area of education. Society is now increasingly aware of the
importance of technology in supporting the implementation of academic development in
accordance with the age of globalization. Therefore, the improvement of innovative instruction
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methods and education media must continue to be carried out because both are important aspects
that need to be considered (Aziz, 2016; Media et al., 2024). Advances in science and technology
present challenges to develop learning media that can more effectively enhance the quality of
education (Astari et al., 2021; Maharani et al., 2023). With technological advancements, teachers
are encouraged to enhance learning and find it easier to innovate in creating learning media using
computers. Learning media that utilizes technology can motivate students and attract students'
attention in participating in learning, especially digital media that combines various types of
media commonly called multimedia (Kurniawan & da Ary, 2024; Maulidta & Sukartiningsih,
2018). It is not only about the multimedia concept but also about actively involving students in
using the multimedia, allowing them to experience the full value of the media effectively.
Therefore, multimedia must be based on digital interactivity where students are involved in
operating actively and independently (Safira et al., 2024). With the advancement of technology,
teachers can utilize various types of media that are appropriate to their needs and learning
objectives. However, some teachers have not been making use of technology to the fullest extent
in teaching and acquiring knowledge activities within the classroom setting. The ability of
teachers to innovate using media that utilizes technology is one of the factors that causes students
to lack understanding of lesson materials (Farida et al., 2021).

Based on the researcher's observations through observations and interviews conducted at
SDN 1 Trembulrejo with teachers and students, the researcher identified various problems. One
of them is the delivery of learning materials only using the lecture method, teachers still dominate
the learning process, which leads to students being passive and learning becomes less meaningful
and students' understanding of the material being taught is very minimal. Another problem is the
lack of variation in learning resources and only using textbooks from the government in the form
of textbooks for teachers and students. In addition, teachers only use blackboard media and
makeshift tools. The utilization of digital media has not been available due to obstacles, namely
that teachers have not fully mastered the creation of digital materials (Ariyanti & Ary, 2020).
Although the school has access to a wireless fidelity network, it is not used optimally for
classroom learning. According to the findings from the questionnaires that were distributed, 18
out of 20 fourth-grade students have cell phones that can access the internet and students can
operate them well. Utilization of media using the help of technology can create more varied,
interesting, and meaningful learning for students. The findings from the questionnaires distributed
to fourth-grade students indicated that many of them still struggle to comprehend fine arts material
due to monotonous learning activities and lack of interest in reading among students. Based on
the problems above, one solution to improve student understanding is to use educational media
(Nabilla et al., 2024). Educational media is highly beneficial for both educators and learners to
overcome these problems. Educational media encompasses all that can be utilized to communicate
material with the aim of enhancing student performance. With learning media, teachers can help
convey material or messages from learning materials to students more easily (Syafa et al., 2021).
Effective educational media is media that is capable of attracting students' attention, enhancing
student engagement and aligns with their individual characteristics and learning styles while also
meeting the desired educational objectives. Educational media can promote engagement between
educators and students during the learning experience using various formats, including text, audio,
images, and animation. In addition, multimedia-based learning is a method that utilizes computers
and Android devices (Aprianti et al., 2023). Educational media is interactive media in the form
of software. Multimedia causes it to be easy for students to obtain access to information on the
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internet and get various learning experiences by providing interesting software. Interactive media
combines text, images, sound, and animation to help students understand the concepts and
principles taught, making learning more engaging and interactive. The interactive multimedia
developed aims to train users in certain skills and strengthen mastery of concepts. The use of
media can simplify the explanation of complex concepts, helping students understand them more
easily and support the creation of effective communication between educators and students during
the learning process (Rosa & Suastra, 2023). Educational tools is a type of multimedia that uses
digital technology to convey information and allows interaction between learning materials and
students (Wacanno et al., 2022). Users can control and operate the material according to the
choices and instructions available. This media is vital to the learning process (Hasri et al., 2023).
One type that can enhance students skills is interactive media developed with adobe flash.
Incorporating learning media into the learning process emphasizes the crucial function of
educators in creating these resources by leveraging information technology.

Adobe flash is a robust tool for producing animations that successfully illustrate educational
content in an interesting and interactive way. Adobe Flash was originally developed for
programming, even for those without a programming language background. Adobe Flash is a very
popular animation software and is recognized for its sophistication, complete facilities and
extraordinary capabilities in creating animations.this software is commonly utilized by animators.
Its existence is very helpful and makes it easier for users to create animations (Sidik et al., 2020).
One of the most interesting features is its ability to produce strong audiovisual content, which is
not found in other programming languages. In line with this, previous research has shown that
utilizing computer games as an educational resource can create a fun learning experience, focus
on students, and increase student motivation and success (Maulidta & Sukartiningsih, 2018). The
implementation of interactive multimedia in the classroom is highly suitable because it is able to
present material more clearly. Creating a fun classroom atmosphere is an important task for an
educator, who must find methods to tackle obstacles in the learning process. In addition, an
educator has a great influence on improving student abilities. One option to consider is utilizing
educational media in the form of interactive multiple forms of media that may make the education
experience more meaningful (Oktafiani et al., 2020). Previous research shows that the use of
interactive learning media in fine arts is very effective in improving students’ skills. This media
can encourage teachers to be more creative in delivering material through various computer
programs to create teaching materials (Dewi & Kristiantari, 2022; Donna et al., 2021). Apart from
that, learning with interactive multimedia can also strengthen understanding of concepts and
motivate students to better understand the subject matter (Duwika & Paramasila, 2019; Mahendra,
2021). Therefore, researchers aim to raise the development of creative and innovative media that
utilizes technological developments, namely interactive multimedia based on Adobe Flash for
fine arts subjects, material on plastic waste crafts. This learning media is anticipated to enhance
student learning outcomes (Satria et al., 2023).

METHOD

The research category methodology applied in this study is Research & Development.
Research and development is a strategy utilized to create certain items and their performance
(Maulidta & Sukartiningsih, 2018). The reason researchers use this type of research method is to
develop learning media on the material of plastic waste craft arts. This study will produce Adobe
Flash-based learning media with the aim of enhancing the educational results for fourth grade
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learners of fine arts at SDN 1 Trembulrejo. The media development carried out by researchers
refers to the procedure developed by (Sugiyono, 2019) there are 10 steps. However, due to limited
time and costs, only eight steps are implemented, which are (1) recognizing opportunities and
challengers; (2) gathering information; (3) creating the product; (4) confirming the design; (5)
modifying the design; (6) carrying out product testing; (7) verifying the product; and (8)
implementing the trial results.

The gathering data technique in this study used test and non-test types. The assessment
type provides an assessment of making plastic waste crafts, while the non-test type uses the results
of interviews, observations, surveys, and data presented as of documentation. To evaluate the
practicality and suitability of the developed product, it will be determined depending on the
assessment findings from the material and media validation process using a summated rating scale
(Afifah Et Al., 2023; Lestari & Estiastuti, 2021). To find out the practicality of the product that
has been developed, questionnaires were distributed to teachers and students after being given
treatment using a likert scale. Then to analyze the data and find out the effectiveness of the product
that has been developed is carried out in the form of a normality test, homogeneity, t-test,, and
gain test on the pretest and post-test scores obtained by students.

RESULTS AND DISCUSSION

Results

The product created during the research is interactive multifaceted media created with
Adobe Flash. The objective of this research is to create the media, evaluate its viability, and assess
its effectiveness that has been developed for learning fine arts in grade 1V Elementary Schools
implementing the Borg and Gall development methodology. Based on the results of observation
and interviews carried out several problems were found related to the implementation of learning,
especially in the delivery of learning material where the teacher still dominates the learning
process resulting in students becoming passive and a lack of variety in learning resources and
media as well the use of media that has not used digital assistance in learning is lacking maximum.
This shows that there is a lack of innovation in the media used each time learning.

The second stage is data collection. At this stage, questionnaires are distributed to teachers
and students regarding the needs required within the learning process, relying on the data findings
collection. It can be seen that the instructor’s guide and the learner’s book are considered less
effective because they have to repeat the material that has been studied. Given the minimal media
used, teachers need more innovative learning media innovations that follow the times. While
students need teaching materials that do not only contain reading, but are equipped with more
interesting colored images. Based on the collected data, it is essential to create learning tools that
include engaging instructional media, following technological developments, containing images
and videos but still paying attention to the scope of the material which can be employed by
educators and all learners. Founded on this, the researcher developed interactive multimedia
resources designed using Adobe Flash, enhanced with images, videos, and audio. The content of
the material in the media is adjusted to learning achievements, learning objectives, the student's
environment, and uses language that is appropriate to student development. The media concept
designed by the researcher obtained approval from the class teacher and students.
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The third stage is product design. In this stage, the researcher designs the creation of a
media design based on Adobe Flash. The presentation of this learning media is designed in several
pages with an aesthetic layout thus enabling it to attract the focus of students and increase their
attraction in learning. The learning media page includes the main menu, instructions for using the
media, learning achievements and objectives, learning materials in the format of text, images, and
videos, and there are practice questions, developer profiles, and bibliographies. Interactive
multimedia created with Adobe Flash is enhanced with features with various navigation buttons
to simplify its use for learners, such as a button to start, a button to return to the menu, a button
back to the previous page, and a button to go to the next page. The media created by the researcher
is accessible utilizing computers and cellphones allowing kids to learn flexibly without
restrictions on time and location. The content is available in APK and HTML formats and is
integrated with a website through web hosting. The results of this improvement are shown in
Figure 1.
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Figure 1. Results of Interactive Media Development for Craft Art Material

The fourth phase is design validation.at this phase, the researcher performed a feasibility
test by having the media evaluated by professional specialists in materials and media. The
validation of the media and materials was conducted by lecturers from the elementary school
teacher education program. The validation assessment used a summated rating scale and a notes
column was added to provide input on the validated product, so that it can help researchers in
revising the developed product. The validation assessment criteria indicate that a value between
81%-100% is considered very feasible, 61%-80% is feasible, 41%-60% is somewhat feasible,
21%-40% is not feasible and a value below 21% is deemed very not feasible. A summary of the
product validation scores for both media and material auditors is provided in Table 3.

Table 3. Expert Auditor Assessment Result

Feasibility Aspect Validation Index (%) Description
Media expert 92% Very feasible
Material expert 93% Very feasible

Based on the auditor’s assessment presented in table 3, it shows that the validation results
given by the media auditor are 92%, which means they are categorized as very feasible because
they are more than 81% and the validation results given by the material expert auditor are 93%
which are also categorized as very feasible.

According to the assessments from the auditors shown in table 3, the media auditor rated the
auditor result at 92%, classifying it as very feasible since it exceeds 81%. Similarly, the subject
matter expert auditor provided a rating of 93%, which is also categorized as highly feasible. The
average value obtained from the product validation results based on the data above is 92.5% with
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a very feasible category. Adobe Flash-based it is declared that learning media is valid overall both
in terms of appearance and content and is ready to be tested. This aligns with previous studies
that demonstrate the outcomes of developing interactive media using Adobe Flash obtained high
results with a very feasible category because they obtained a score above 81% (Insyani et al.,
2023; M. R. Mahendra et al., 2021; Putra & Priyadi, 2024)

The fifth stage involves design revision. In this phase, the researcher updated the
developed product based on the feedback given recommendations, suggestions, and feedback
provided by the media and material expert auditors. The input was given by the media expert
auditor regarding the use of font size and the use of navigation buttons. Meanwhile, the input
given by the material expert auditor concerns the suitability of learning outcomes and learning
objectives. The sixth step is the initial trial. In the first trial of the practicality of this media, was
conducted with fourth-grade students comprising a total of 8 students with heterogeneous
selection founded on the students' psychomotor levels consisting of 3 students who obtained high
scores, 3 students who obtained medium scores, and 2 students with low scores. The pretest was
administered prior to using the media for learning, while the post-test was conducted after the
educational session with the media. The results of the students' pretest and post-test are presented
in table 4.

Table 4. Pretest and Post-test Results

Test Type Average Average Difference
Pretest 56,35
Post-test 87,2 30,85

According to table 4, there is a 30.85 increase in the average student scores learning
outcomes. This data indicates a difference in student performance before and after the intervention
using interactive media utilizing Adobe Flash for the subject of fine arts, material on plastic waste
crafts. At this stage, a questionnaire was also given for teacher and student responses after students
and teachers carried out learning using interactive multimedia based on Adobe Flash. Students
and teachers received answer sheets with 18 questions using a summated rating scale, which they
needed to complete based on their experiences with the adobe flash based media developed by
the researcher. The evaluation criteria are outlined in Table 5.

Table 5. Summated Rating Scale Assessment Criteria

Eligibility Aspect Validation Index (%)
81%-100% Very Practical
61%-80% Practical
41%-60% Quite Practical
21%-40% Not Practical
0%-20% Very Not Practical
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To test the practicality of media from students and teachers on multimedia that is
interactive and created using Adobe Flash a questionnaire which includes three factors affecting
the quality of the media, the presentation of the content, and language of the material. The three
aspects are further divided into eight indicators, which include media appearance, alignment of
content related to learning outcomes, alignment of material with learning objectives, suitability
with student thinking levels, completeness of material, suitability of text, images, videos, and
colors, instructions for using media, and use of language used in the product developed. The
responses from educators and learners are shown in table 6.

Table 6. Results of teacher and student

Respondents Respondents Percentage (%) Description
Teacher 100% Very Practical
Student 96,2% Very Practical

Table 6 indicates that the responses from teachers and students regarding the Adobe
Flash-based interactive media are very practical, receiving a score above 81%. Therefore, it can
be inferred that the developed media is effective for use during the trial stage. This aligns with
previous research, which reported that teacher and student response questionnaires scored 81%,
demonstrating that the media created by the researchers can be effectively utilized in learning
activities (Anita Adesti & Siti Nurkholimah, 2020; Taher & Bentri, 2024).

The seventh stage is product revision. This revision was carried out after identifying
deficiencies in interactive multimedia based on Adobe Flash that were revealed after the initial
trial. Revisions were made based on suggestions, input, and comments from teachers involved in
the initial trial related to audio that was partly not loud enough. The eighth stage is trial use. At
this stage a trial was conducted with fourth-grade students to evaluate the use of Adobe Flash
interactive media in fine arts education, specifically on the topic of plastic waste crafts. The trial
phase intends to evaluate the viability and effectiveness of the product by analyzing students’
learning outcomes. The research adopts a pre-experimental design, using a one-group pre-test and
post-test model. This design uses steps in the form of giving a pretest before being given treatment
and a post-test after being given treatment. Data analysis was performed using the t-test and n-
gain to assess changes in student learning outcomes. Before the main analysis, a normality test
is conducted to determine if the data follows a normal distribution. The results of the normality
test are shown in table 7.

Table 7. Normality Test

Table Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Learning Pretest 0.160 20 0.929 20 0.145
0.196
outcomes
Post-test 0.177 20 0.099 0.932 20 0.172

*. This is a lower bound of the true significance
a. Lillierors Significance Correction

According to the analysis in table 7, the data follows a normal distribution because the
significance value exceeds 0.05. Subsequently, a homogeneity test was conducted to assess the
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uniformity of the variance between pre-test and post-test values. The decision is based on the
significance value, if it is greater than 0.05, the data is considered homogeneous, while if it is less
than 0.05, the data is not homogeneous (Haryono, E., Slamet, M., & Septian, 2023). The
homogeneity test results are displayed in table 8.

Table 8. Homogeneity Test Results

Levene dfl df2 Sig.
Statistic
Learning Based on Mean 2.222 1 38 0.144
outcomes Based on Median 2.229 1 38 0.144
Based on Median with adjusted df 2.229 1 34.743  0.144
Based on trimmed mean 2.255 1 38 0.441

According to the table above, the significance value is 0.1444, which exceeds 0.05,
indicating that the variance between pretest and post-test values is homogeneous. After
confirming data homogeneity, a t-test was conducted. The t-test results are presented in table 9.

Table 9. T-Test Results

Paired Differences

Std. Std. 95% Confidence f df Sig. (2-
Mean  Deviati  Error Interval tailed)
on Mean Lower Upper

Pair Pretest

-29.100 4.733 1.058 -31.315 -26.884 27.490 19 <0.001
1 Post-test

According to table 9, a significant difference exists between the pretest and post-test
result learning outcomes, as the significance value is below 0.05, indicating that the developed is
effective for use. To further determine the increase in students’ average scores, an N-gain index
analysis is conducted based on the pretest and post-test results. The N-gain test results are
provided in table 10.

Table 10. N-gain Test Results

N Minimum Maksimum Mean Std. Deviation
Ngain 20
Valid N (listwise) 20 0.55 00.83 0.7043 0.08199

Table 10 shows that the average value increase is 0.7043, indicating that the N-gain value
is greater than 0.7, which is classified in the high category. This increase suggests that interactive
media based on Adobe Flash has a considerable effect on learning activities, enhancing student
learning outcomes. This finding is consistent with earlier studies that have demonstrated the
effective use of learning media in improving student educational achievements (Astari et al.,
2021; M. R. Mahendra et al., 2021; Mawardani et al., 2023).
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Discussion

Adobe flash based interactive multimedia is developed in an interesting, fun, and tailored
to student needs. Interesting media can help concentration and increase students’ learning
motivation so that when the teacher delivers material in class, students’ attention to lessons can
increase. This multimedia was developed in several pages which include the main menu,
instructions for use, achievements and objectives learning, learning materials, and equipped with
practice questions to improve understanding of the material. The presentation of learning material
is packaged attractively in the form of text, images, audio, and video so students not only see and
read but can listen and watch. Adobe Flash-based interactive multimedia is equipped with various
buttons for navigation to make it easier for students to operate it, such as a button to start, a button
to return to the menu, a button to return to the previous page, and a button to go to the next page.
With these navigation buttons, the interaction between students with learning media can take
place where students provide actions such as pressing a button or entering an answer, while the
learning media provides a reaction by carrying out instructions according to students' orders and
providing corrections to answers given by students. The media developed can be accessed using
smartphones and computers, making it easier for students to learn flexibly without being bound
by time and place.

Based on assessments from media expert validators and material, multimedia expert
validators the Adobe Flash-based interactive that was developed received validation results with
an average value of 92,5% were categorized as very feasible. Adobe Flash-based learning media
is stated valid as a whole both in terms of appearance and content. The study results indicate that
the Adobe Flash-based interactive multimedia developed by the researchers has excellent
qualifications, making it suitable for use in teaching plastic waste crafts in fine arts subjects. Based
on the result of product trials, research into multimedia development based on Adobe Flash has
several advantages. First, the interactive multimedia developed using Adobe Flash is effective in
enhancing students’ learning outcomes. Its use significantly enhances the learning process’s
effectiveness in delivering content, making it simplify the material for students to comprehend,
as evidenced by the difference in student learning outcomes. This is demonstrated by the
improvement in the average scores from the pretest to the post-test, with an improvement of 30.85,
from an average pretest score of 56.35 to an average post-test score of 87.2.

Second, the application of media in learning craft material can enhance students’
motivation to learn. This media helps students so that they do not get bored quickly, which often
happens in a monotonous and boring learning process (Wulandari et al., 2020). This study aligns
with other research indicating that the utilization of Adobe Flash-based interactive media can
enhance students’ motivation and interest in learning (Sepsa & Mulyani, 2023). Improving
student learning outcomes can be achieved through various approaches such as the use of teaching
aids, media, and learning models that are adjusted to class conditions and student characteristics.

Third, the utilization of Adobe Flash-based multimedia in the education process may create
learning experiences and encourage active participation of students, so that they can establish
effective communication between students and teachers. Effective learning media is media that
can actively involve students and establish good communication between students and teachers.
Educational media serves a crucial function in the educational process because it accelerates
understanding and makes it easier for students to create a more enjoyable learning experience for
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them (Herma, 2021). Interactive multimedia created by researchers with Adobe Flash provides a
captivating and enjoyable educational experience for students. This approach allows learners to
actively use the media and explore materials by navigating the selection buttons, which enhances
their participation during the educational process. This aligns with the specifications of interactive
multimedia, namely (a) combining more than one element with the same purpose as audio and
visuals to convey learning information; (b) interactive, which enables students to participate in
the learning process by providing them the freedom to choose material categories; and (c)
independent, where students can use the media completely without the need for guidance from
others (Oktafiani et al., 2020). This aligns with earlier research indicating that interactive
multimedia developed using Adobe Flash can enhance students’ skills and boost their engagement
in the educational process (Maharani et al., 2023; Rostyawati et al., 2021). Additionally, earlier
research has noted that this type of media can improve students’ motivation to learn (Azriati et
al., 2020). The implementation of interactive multimedia that employs Adobe Flash can be
beneficial for students in helping students to understand the material received, increase interest in
learning, increase learning motivation, involve students actively, and provide experiences for
students so that learning is more interesting. According to this study, it can be stated that the
interactive media based on Adobe Flash that was developed is considered appropriate for
application in learning to enhance student performance.

In addition to having advantages, the multimedia developed also has several disadvantages,
namely the need for an internet connection to access the media and the limitations of electronic
devices such as laptops and smartphones owned by students. Some students still have to borrow
their parents’ smartphones, so accessibility is limited.

CONCLUSION
Conclusion

According to the conducted research, it can be regarded as concluded that the production
of educational media in the form of interactive multimedia using Adobe Flash can enhance
students’ academic performance in the fine arts topic, particularly in the area of plastic waste
crafts. Adobe Flash-based interactive multimedia is developed in the form of media equipped
with navigation buttons and there is material containing text, image, video, and audio that can be
accessed via smartphone and computer device. It can be interesting and easily accessible to
students. This is supported by the pretest and final assessment analysis, which showed an average
enhancement of 30.85, along with an N-gain of 0.704, showing high effectiveness. Additionally,
expert auditors assessed the product’s feasibility and validation, resulting in an average score of
92.5%, classifying it as very feasible. Furthermore, feedback from teacher and student response
guestionnaires indicated a very positive reception of the developed media. Therefore, the data
suggests that interactive multimedia utilizing Adobe Flash is both effective and suitable for use
during the educational process to enhance student learning outcomes.

Suggestion

Based on Adobe Flash multimedia acquisition of knowledge products may be an innovation
to support students in the process of learning fine arts that are interesting, easy to understand, and
actively involve students. It is necessary to develop this Adobe Flash-based multimedia learning
using other materials, because this study is only limited to the material of plastic waste craft art.
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Furthermore, it is necessary to take into account the conditions of teachers and students and the
availability of the required facilities.
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