JIPF (JURNAL ILMU PENDIDIKAN FISIKA)
p-1SSN: 2477-5959 | e-ISSN: 2477-8451 Vol. 9 No. 2, May 2024, Page 293-301

Efectiveness of Argumentation Flipped Learning (AFL) Assisted by
Macromedia Flash Software to Improve Student’s Understanding of
Physics Concepts

Raden Wakhid Akhdinirwanto *, Nur Hikmah %, Arif Maftukhin *
Universitas Muhammadiyah Purworejo, Indonesia*?*
“Corresponding E-mail: hikmahtan10@gmail.com

Received: October 11", 2023. Revised: July 5™, 2024. Accepted: July 10", 2024

Keywords : ABSTRACT

AFL Model; Macromedia The objective of this research was to assess the validity,
Flash Software; Understanding practicality, and effectiveness of enhancing students'
the Concept comprehension of physics concepts. The research uses the

Research and Development (R&D) method use ADDIE
model. This research was conducted in Physics Education
of Muhammadiyah Purworejo University with the research
subjects of 4th semester students in a limited trial of 5
students and a broad trial of 8 students. The instruments
used in this study were lesson plan validation sheet, media
validation sheet, lesson plan implementation sheet, student
activity sheet, physics concept understanding test sheet,
scoring rubric, student response questionnaire, and notes
on educational activities. Data evaluation techniques were
quantitative, N-gain, and T-Test. The results of the study
obtained (1) the validity of the application of the AFL
model assisted by macromedia flash software was declared
valid, (2) the practicality of the application of the AFL
model assisted by macromedia flash software, as seen from
the implementation of the lesson plan obtained an average
of 3.72 in the good category and the reliability test was
93%, (3) the effectiveness of the application of the AFL
model assisted by macromedia flash software, as seen from
the results of increasing concept understanding obtained
N-gain value of 0.68 which is included in the moderate
category, response questionnaire with good category, and
student activity with good category. It is concluded that the
application of AFL model assisted by macromedia flash
software is valid, practical, and effective.

INTRODUCTION

Understanding physics concepts is one of the main aspects that need to be considered in physics
learning because it can affect student learning outcomes. Understanding the concept is the ability of
students to internalize the subject matter by forming their own knowledge, so as to be able to re-
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present it in a format that is simpler and easier to understand in its application [1]. Concept
understanding is not just memorizing, but deepening understanding of the material presented. One of
the effective methods to achieve concept understanding is to invite students to actively seek and find
their own concepts [2]. This approach helps them gain a deeper understanding of physical phenomena
in the context of their surrounding environment. Students will get direct experience, which will enrich
their understanding, and allow them to accept, remember, and apply the concepts they have learned
better. Research conducted by PISA shows that the literacy score in Indonesia is 382 with a rank of 64
out of 65 countries. [3].

Based on the situation in the field, students generally face difficulties in understanding physics
material, especially during the Covid-19 pandemic which requires distance learning at home. This
tendency starts from the experience of learning physics by involving aspects of complex concepts,
understanding concepts, and solving complicated problems [4]. The covid 19 pandemic has an impact
to date, especially on the education sector, which is shown by its impact on 1.58 billion children and
adolescents in 200 countries including Indonesia [5]. The impact of Covid-19 is where all activities
including learning activities are carried out online. This encourages researchers, to guarantee the
ongoing provision of education utilizing online platforms and digital systems. Digital systems involve
knowledge and skills as tools for online learning using digital platforms or digital environments [6].
The selection of the right system will provide support to educators through design of educational
materials, digital instruments, and platforms that acquiring knowledge and skills process, active
involvement and participation, and well-being of learners. Digital devices are one of the technological
developments that can help users in two-way communication from a distance [7]. The use of digital
devices must also be supported by the application of media as instructional design and platforms that
support the learning process.

Advances in information and communication technology have produced various media and learning
models that can be applied in teaching and learning activities [8]. This allows teachers to show greater
creativity in learning and training approaches, with the aim of staying at the forefront of technological
developments. Some technological developments For instance, utilizing devices like computers,
electronics, and telecommunication systems to handle and disseminate information in a digital format.
Computers play an important role in the development aspect of information technology advancement
[9]. Many computer programs that can be applied in learning, one of which is Macromedia Flash. This
media has the capability to display information in the form of text, images, and animations, so that
students' interest in paying attention to physics learning becomes higher [10]. Furthermore, the physics
learning approach through Macromedia Flash software has advantages in changing abstract material to
be more concrete, changing the learning atmosphere that is less interesting to be more interesting, and
reducing student boredom during the physics learning process. In addition, the use of learning media
with Macromedia Flash provides motivation for students to develop creativity, gain valuable
experience in the learning process, and contribute to improving physics learning outcomes [11].

Animations and visuals created using Flash maintain a high-quality appearance across various
Windows sizes and screen resolutions. This attribute stems from Flash's utilization of vector graphic
technology, allowing seamless resizing without compromising image quality. Moreover, Flash boasts
faster loading times for animated images compared to other animation programs. It excels in swiftly
generating intricate graphic animations, facilitating direct integration of full-screen animations into
websites [12]. Employing Macromedia Flash as an educational tool proves advantageous for teachers,
aiding in the preparation of teaching materials and structuring learning experiences. This media also
engages students effectively, encouraging them to interact with and visualize abstract mathematical
concepts [13]. This is in line with the opinion of Asrawati & Mulyati [14] which states that students'
absorption of the material presented by the teacher can be maximized by using macromedia flash
media.

Argumentation comes from Latin which describes presenting a view based on scientific evidence. This
definition is also explained by Van Eemeren & Grootendorst [15] as a rational and social verbal act
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formed from intellectual thought to persuade or criticise an opinion by presenting a series of
propositions to prove or disprove a particular statement. The basis for improving the argumentation
skills of physics students is the consideration that the method can gradually solve problems, is able to
build socio-cultural interactions through presentation, criticism, and revision of an argument,
facilitates and encourages students to be more courageous in expressing ideas because there is
supporting evidence, and facilitates understanding of concepts and reasoning processes because
students must find their own evidence that supports the claim [15]. Some of these points reflect the
suitability of using argumentation in science learning because argumentation is needed to explain
scientific principles and concepts and the relationship between them. The integration of argumentation
in the learning process strengthens concept understanding and mastery of the subject matter [16].

Flipped learning originated as an innovative educational approach by a chemistry teacher in Colorado
back in 2007. This teacher, who frequently stepped out of the classroom, recorded the teaching
process, and shared it with students via YouTube before their in-class sessions [17]. Subsequently,
students were instructed to preview the upcoming learning materials independently, using digital
platforms or in-person interaction. This practice, often referred to as self-guided study or homework,
takes place in the home environment. Hence, flipped learning represents a reversed instructional
model, incorporating a mix of face-to-face and online elements, integrating collaborative learning and
independent study [17].

Activities that are typically carried out in classrooms, such as content teaching, assignments, training
and homework, are moved to a flipped learning model in an online format. In this approach, learners
listen to explanations from educators and undergo exercises online, connected through technological
devices, but in different physical locations. This approach signifies that the center of learning is on the
students, and they are expected to have an active role in managing their learning independently.

Flipped learning is an upside-down learning approach. The characteristics of the flipped learning
approach are that it reduces the direct involvement of educators in the learning process and increases
the focus on students' independent learning through online access to materials. This approach has
proven to be very suitable for implementation after the pandemic to compensate for the changes in
learning during Covid-19. This method combines live interaction and online learning, combining
group learning and self-learning [17]. The application of flipped learning is appropriate in online
learning situations to overcome distance. Argumentation refers to the strategy of looking at a matter by
putting forward strong assumptions and justifying them through the use of evidence in the form of
facts. the application of the AFL model assisted by macromedia flash software was carried out to
determine the effectiveness of the AFL model after the Covid-19 period on students' understanding of
physics concepts.

METHOD

The research method used Research and Development (R&D) research method. This R&D research
refers to the ADDIE The research approach employed in this study is the Research and Development
(R&D) research method. This R&D research refers to the ADDIE development model with the
following steps: Analyze, Design, Development, Implementation, Evaluation. The design of this
research is a pre-experimental design with a one group pretest-posttest design combined with a one
shot case study design. In this study, only one group was used without a comparison group. The
subjects in this study were Physics Education students of Muhammadiyah Purworejo University in the
fourth semester of the 2022/2023 academic year with a total of 8 respondents.

The research procedure is carried out by analyzing the material and analyzing the needs to obtain a
problem which is then carried out the preparation of learning devices. Before the learning device is
tested, it is validated first by two expert validators. Validation is carried out to obtain the validity of
the device to be tested.
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After the device is valid and suitable for use, a limited trial is conducted to obtain the practicality of
learning media with the AFL model conducted by two observers during the learning process.
Practicality is seen from the implementation of the lesson plan and its obstacles. The product was
tested on a limited basis to obtain data that would be used to improve the instrument that had been
applied and improvements would be made so that the product could be tested widely. Learning media
with AFL model assisted by Macromedia Flash software was tested on a limited basis by taking 5
children from fourth semester students of Physics Education at Muhammadiyah Purworejo University.
After the limited trial, feedback will be obtained regarding the learning media with the AFL model
assisted by Macromedia Flash software developed.

The next stage is a broad trial to determine the effectiveness of learning media with AFL model
assisted by Macromedia Flash software. This effectiveness is seen from the results of student response
numbers, pre-test and post-test scores, and student activities observed by two observers. A
development model with the following steps: Analyze, Design, Development, Implementation,
Evaluation. The design of this research is a pre-experimental design with a one group pretest-posttest
design combined with a one shot case study design. In this study, only one group was used without a
comparison group. The subjects in this study were Physics Education students of Muhammadiyah
Purworejo University in the fourth semester of the 2022/2023 academic year with a total of 8
respondents.

The research procedure is carried out by analyzing the material and analyzing the needs to obtain a
problem which is then carried out the preparation of learning devices. Before the learning device is
tested, it is validated first by two expert validators. Validation is carried out to obtain the validity of
the device to be tested.

After the device is valid and suitable for use, a limited trial is conducted to obtain the practicality of
learning media with the AFL model conducted by two observers during the learning process.
Practicality is seen from the implementation of the lesson plan and its obstacles. The product was
tested on a limited basis to obtain data that would be used to improve the instrument that had been
applied and improvements would be made so that the product could be tested widely. Learning media
with AFL model assisted by Macromedia Flash software was tested on a limited basis by taking 5
children from fourth semester students of Physics Education at Muhammadiyah Purworejo University.
After the limited trial, feedback will be obtained regarding the learning media with the AFL model
assisted by Macromedia Flash software developed.

The next stage is a broad trial to determine the effectiveness of learning media with AFL model
assisted by Macromedia Flash software. This effectiveness is seen from the results of student response
numbers, pre-test and post-test scores, and student activities observed by two observers.

RESULTS AND DISCUSSIONS

The results of learning media research with AFL model assisted by Macromedia Flash software are in
the form of validation, practicality, and effectiveness. Validation was carried out by two expert
validators to determine the validity of the instruments used. The feasibility of learning media with the
AFL model which was tested on a limited basis to identify the applicability the form of the AFL model
to practicality of learning media with the AFL model. After being tested on a limited basis, it was then
applied to the broad trial stage. This stage aims to determine the effectiveness of learning media with
AFL model assisted by Macromedia Flash software.

Validation is carried out to obtain the validity of the applied product. The results of media validation
are shown in table 1.
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Table 1. Media Validation Results

Score Average
No Assessed Aspect Expert Expert S 9 Reliability
core
Lecturer 1 Lecturer 2
1 Design and Display 19 17 18 94%
2 Balance 8 7 7.5 93%
Total Actual Score 27 24 25.6 94%

The results of validation by the two expert validators, the design and display aspects obtained a score
of 18 so as to obtain a percentage of 90% with a value of 3.60 in the good category. The balance
aspect obtained a score of 7.5 so that it obtained a percentage of 93.75% with a value of 3.75 with a
good category, so that the overall aspect received a score of 12.75 so that the average was 3.68 with a
good category. The results of the media expert assessment if presented in a bar chart can be seen in
Figure 1.
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Fig 1. Media Validation Results

The reliability test on the design and appearance aspect is 94%. The balance aspect is 93%. The
reliability obtained from all aspects assessed for learning media with AFL model assisted by
Macromedia Flash software is 94% with reliable category. The results of the reliability test if
presented in a bar chart can be seen in Figure 2.
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Fig 2. Reliability Test Results

The outcomes of the validation for the lesson plan are displayed within Table 2.
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Table 2. Result of lesson plan validation

Assessed Score Average L
No Aspect Expert Expert Score Reliability
Lecturer 1 Lecturer 2
1 Construction 4 4 4 100%
2 Material 19 18 18.5 97%
3 Linguistics 4 3 3.5 86%
Total Actual Score 27 25 26 96%

The results of validation by two expert lecturers, the construction aspect obtained a score of 4 so that it
obtained a percentage of 100% with a value of 4 with a good category. The material aspect obtained a
score of 18.5 so that it obtained a percentage of 92.5% with a value of 3.70 with a good category. The
language aspect obtained a score of 3.5 so that it obtained a percentage of 87.5% with a value of 3.50
with a fairly good category. So that all aspects get a score of 8.7 so that the average is 3.73 in the good
category. The results of the media expert assessment if presented in a bar chart can be seen in Figure
3.
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Fig 3. RPP Validation Results
The reliability test on the construction aspect is 100%. The material aspect is 97%. The linguistic
aspect is 86%. The reliability obtained from all aspects assessed for the application of the AFL model

assisted by macromedia flash software is 96% with a reliable category. The results of the reliability
test if presented in a bar chart can be seen in Figure 4.

100%

95%
90%
85%
80% I
15%

Construction Material Language

=

Percentage

Assessed Aspect

Fig 4. RPP Reliability Test Results
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The practicality of learning media with AFL model assisted by Macromedia Flash software is obtained
from the data on the results of the implementation of the lesson plan obtained from the learning
implementation instrument which is observed by two observers during the learning process.
Practicality is carried out on a limited trial to obtain effectiveness criteria. The results of the lesson
plan implementation are presented in Table 3.

Table 3. Results of lesson plan implementation

Average

No Assessed Aspect Score 1 Score 2 Score Percentage
1 Introduction Activity 26 24 25 89.3%
2 Core Activities 22 21 215 89.6%
3 Closing Activities 8 8 8 100%
Average Actual Score 18.50 93%

The results of observations by two observers, the aspect of preliminary activities obtained a score of
25 with a value of 3.57 so as to obtain a percentage of 89.3% in the good category. The aspect of this
activity obtained a score of 21.5 so as to obtain a percentage of 89.6% with a value of 3.58 with a good
category. The closing activity aspect obtained a score of 8 so that it obtained a percentage of 100%
with a value of 4 with a good category, so that the overall aspect received a score of 18.50 so that the
average was 3.72 with a good category.

Reliability test on the aspect of introductory activities amounted to 89.3%. The aspect of core
activities amounted to 89.6%. The aspect of closing activities amounted to 100%. The reliability
obtained from all aspects assessed for the implementation of the lesson plan with the AFL model
assisted by Macromedia Flash software is 93% with the reliable category. The results of the reliability
test if presented in a bar chart can be seen in Figure 5.
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Fig 5. Reliability test results of lesson plan implementation

The efficacy of educational tools employing the AFL model is evident through student feedback, pre-
test and post-test performance, and student engagement. The feedback provided by the students
obtained an average value of 3.9 with a percentage of 89.6% so that it was in the good category. The
results of the student pre-test obtained an average value of 65.5 and the average value of the post-test
was 88.9. So that the N-gain criterion is 0.68 with a moderate category because the N-gain value is
included in the normalized gain criteria. This shows that after carrying out learning activities students
experience an increase in concept understanding ability in Table 5.
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Table 5. N-gain results of pre-test and post-test questions

. Average .
Semester Material Pre-Test Post-Test N-gain
4 Impulse and 65.5 88.9 0.68
Momentum

The results of observations by two observers, the listening aspect obtained a score of 4 with a value of
4 so that it obtained a percentage of 100% in the good category. The aspect of proposing obtained a
score of 3.5 with a value of 3.5 so as to obtain a percentage of 87.5% with a fairly good category. The
aspect of cooperation obtained a score of 3.5 with a value of 3.5 so as to obtain a percentage of 87.5%
with a fairly good category. The aspect of understanding obtained a score of 3 with a value of 3 so that
it obtained a percentage of 75% with a fairly good category. The discussion aspect obtained a score of
3.5 with a value of 3.5 so that it obtained a percentage of 87.5% with a fairly good category. The
respect aspect obtained a score of 4 with a value of 4 so that it obtained a percentage of 100% in the
good category. The aspect of relevant behavior obtained a score of 3 with a value of 3 so that it
obtained a percentage of 75% with a fairly good category. So that all aspects get an average score of
3.5 with a value of 3.5 in the good enough category.

CONCLUSION AND SUGGESTION

Based on the results of research on Learning Media Development with AFL Model Assisted by
Macromedia Flash Software is valid, practical, and effective, so that learning media with AFL model
is feasible to be applied to improve the understanding of student physics concepts. The conclusion is
based on several things (1) Learning media with AFL model assisted by Macromedia Flash software
that is applied is valid. (2) Learning media with AFL model assisted by Macromedia Flash software
applied is practical in limited trials. The results of the practicality of the application of the AFL model
from the analysis of learning implementation obtained an average of 3.72 in the good category. (3)
Learning media with AFL model assisted by Macromedia Flash software applied is effective seen
from the ability to understand the concept of physics students have increased, this is shown from the
N-gain pre-test and post-test of 0.68 which is included in the medium category, students respond well
during the learning process, and students do good activities during the learning process.

ACKNOWLEDGMENTS

The authors would like to thank the Muhammadiyah University of Purworejo for providing funding
for this research.

REFERENCES

[1] Hamdayama, J. (2022). Metodologi pengajaran. Bumi Aksara.

[2] Kelana, J. B., & Wardani, D. S. (2021). model pembelajaran IPA SD. Cirebon: Edutrimedia
Indonesia.

[3] PISA. (2019). Assessment and Analytical Framework. Organisation for Economic Cooperation
and Development Publishing.

[4] Rumahuru, Y. Z., Siahaya, A., Th, M., & Ambarita, J. (2021). Transformasi Budaya
Pembelajaran Era Kenormalan Baru Pasca Covid-19. Penerbit Adab.

[5] Brief, P. (2020). Education during COVID-19 and beyond. United Nations, 1-26.

[6] Fitriyani, F., & Mukhlis, S. (2021). Urgensi penggunaan digital literasi dalam pelaksanaan
pendidikan dimasa pandemi: Systematic Literature Review. Dikoda: Jurnal Pendidikan Sekolah
Dasar, 2(01), 13-20.

DOI: 10.26737/jipf.v9i2.4845 300



JIPF, Vol. 9 No. 2, May 2024

[7] Belawati, T. (2019). Pembelajaran online. Jakarta, Universitas Terbuka, 201.

[8] Komalasari, R. (2020). Manfaat teknologi informasi dan komunikasi di masa pandemi covid 19.
Tematik, 7(1), 38-50.

[9] Cholik, C. A. (2021). Perkembangan teknologi informasi komunikasi/ICT dalam berbagai bidang.
Jurnal Fakultas Teknik UNISA Kuningan, 2(2), 39-46.

[10] Rika, A. S. (2022). Pengembangan Multimedia Pembelajaran Fisika Berbasis Teknologi
Macromedia Adobe Flash 8 (Doctoral dissertation, UIN Raden Intan Lampung).

[11] Qusyairi, L. A. H. (2019). Pembuatan media pembelajaran fisika berbasis macromedia flash.
ISLAMIKA, 1(1), 97-114.

[12] Yolanda, F., & Wahyuni, P. (2020). Pengembangan bahan ajar berbantuan macromedia flash.
SIJME (Supremum Journal of Mathematics Education), 4(2).

[13] Siregar, S. L. A., Mulyono, M., & Surya, E. (2023). Pengembangan Bahan Ajar Berbasis RME
Berbantuan Macromedia Flash untuk Meningkatkan Kemampuan Pemecahan Masalah
Matematisdan Self-Efficacy Siswa. Jurnal Cendekia: Jurnal Pendidikan Matematika, 7(1), 223-
239.

[14] Asrawati, N., & Mulyati, M. (2018). Pengembangan Media Pembelajaran Matematika Berbasis
Macromedia Flash untuk Meningkatkan Motivasi Belajar Siswa. Pedamath: Journal on
Pedagogical Mathematics, 1(1), 26-34.

[15] Van Eemeren, F. H., Grootendorst, R., & Grootendorst, R. (2004). A systematic theory of
argumentation: The pragma-dialectical approach. Cambridge University Press.

[16] Akhdinirwanto, R. W. (2021, December). The Effectiveness of Blended Model of Argumentation
Flipped Learning (AFL) in Increasing Students' Critical Thinking Skills: A Case Study of Junior
High Schools during the COVID-19 Period. In Asia-Pacific Forum on Science Learning and
Teaching (Vol. 21, No. 1, p. n1). Hong Kong Institute of Education. 10 Lo Ping Road, Tai Po,
New Territories, Hong Kong.

[17] Akhdinirwanto, R. W., Ashari, A., Maftukhin, A., Fatmaryanti, S. D., & Kurniawan, E. S. (2022,
January). The validity of the Argumentation-Flipped Learning (AFL) Model to Increase Critical
Thinking Skills for Students of Junior High School in the COVID-19 Era. In 2nd International
Conference on Education and Technology (ICETECH 2021) (pp. 351-357). Atlantis Press.

p-ISSN: 2477-5959 | e-ISSN: 2477-8451 301



