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Abstract

The development of information and communication technology (ICT) based on education can
be an opportunity to improve the learning process. Learning in the pandemic era Covid-19 needs
media that help teachers and students enthusiasm for learning. The lessons with e-learning are
flexible and easy to use. Microsoft Sway 365 is one of the e-learning that can be used because
of the features such as presentation, text, images, video, and sound. This study aims to produce
e-learning using Microsoft Sway on Dynamic Fluid. This study uses an R&D method with the
4D model but only defines, designs, and develops stages. Media experts and material experts
validated the e-learning. The validity test result from content experts showed that the e-learning
using sway was feasible with 77.7% and from media experts was feasible with 77.5%. The study
concludes that e-learning with Microsoft Sway is flexible, easy to use, can support physics
learning with fun, and feasible to be used as a teaching medium that helps students in explanatory
activities.
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INTRODUCTION

It's been almost a year that Covid-19 has hit the world (Guntara & Utami 2021). The COVID-19
pandemic is a significant challenge for the education system. This viewpoint offers guidance to
teachers, institutional heads, and officials in dealing with the crisis (Daniel 2020). Online learning has
become a new educational pattern during the COVID-19 pandemic and is likely to complement
conventional schools in the post-pandemic world (Zuo et al. 2021). Therefore, it is not surprising that
Information and Communication Technology (ICT) based learning is increasingly becoming a trend in
educational research.

ICT has become one of the essential parts of our lives (Cha et al. 2020). ICT development has
encompassed all technologies that facilitate the processing, transfer, and exchange of information and
communication services. These days, system education in Indonesia has developed following ICT
advancement (Rahmadani & Setiawati 2019). ICT makes education unique when enhancing teaching,
learning, innovation, and creativity. In addition, the use of ICT can encourage the development of
educational policies that promote a creative and innovative educational institution environment
(Abdullah 2019).

In addition, the use of ICT can encourage the development of educational policies that enhance
creative and innovative educational institution environments (Faraj M. Abdullah 2019). Currently, the
trend of Indonesian education is online learning by using the internet to connect learning interactions
between teachers and students (Mahendra 2021). The Ministry of Education and Culture informs that
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several platforms can be used during online learning for free, such as Ruangguru, Zenius, Google,
Microsoft, Quipper, Sekolahmu, and Kelas Pintar. According to a survey in 2021 from January to June,
Ruang Guru ranks first in average daily use, followed by Quipper and Zenius (Roza 2021).

TABEL 1. Average Daily User Data
Application’s Daily users (average)

name January February Maret April May June
1 Ruang Guru 746,700 63,600 108,730 71,700 54,800 54,400
2 Quipper 76,500 75,600 10,400 9,420 7,440 12,200
3 Zenius 24,860 33,100 44,200 47,300 36,730 38,330

According to the Ministry of Education and Culture of the Republic of Indonesia 2021/2022

TABEL 2. Data on the Number of Student

No Schools Level Number of Students
1 Elementary School 24,150,168
2 Junior High School 9,987,610
3 Senior High School 5,045,526
4 Vocational High School 5,115,027
5 Total 44,298,331

One of the Information and Communication Technologies (ICT) and online learning media that is
currently being widely used is E-learning (Muliyati et al. 2019) (Bakri 2018). E-learning (Web-based
learning) is defined as "an educational method that uses information and communication technology
to facilitate learning and provide students with access to all necessary educational programs" (Regmi
2020). Based on the management system, web-based learning are divided into two, namely Content
Management System (CMS) and Learning Management System (LMS) (Muliyati et al. 2019). CMS is
a system that allows teachers to create and modify digital content such as files, images, electronic
documents, and audio files directly or on-demand. CMS is designed to develop and publish all types
of websites. Examples of CMS are Drupal, Joomla, and WordPress.

On the other hand, LMS is a web-based technology that helps teachers plan and evaluate the learning
process, provides users 24/7 access to learning materials, and facilitates reporting and monitoring user
activity. LMS is a software application designed to manage student interactions and provide learning
resources to users or students. LMS also focuses on learning management, learning performance, and
monitoring the progress of student activities. Examples of LMS are Schoology, Moodle, ATutor,
Google Classroom, Edmodo, and Microsoft Office 365 (Krouska et al. 2017) (Alshammari 2018)
(Kiryakova 2017).

Problem-based learning (PBL) is student-centered learning that aims to increase students' content
knowledge (Silver & Cindy 2004), requiring students to develop thinking skills, problem-solving and
intellectual skills, foster collaboration skills, and develop social attitudes. This model designs problems
that require students to acquire essential knowledge, develop problem-solving skills, have their
learning strategies, and participate in group activities (Diani et al. 2018). This model represents real
problem situations in everyday life and can facilitate the investigation and application of concepts in
various cases (Malik 2015).

PBL is a learning and teaching approach with the following characteristics: (1) The use of problems
as a starting point for learning, (2) Small group collaboration, and (3) Flexible tutoring (Yaniawati
2019). From previous research, the implementation of PBL can make students put forward an argument
appropriately, provide detailed and correct explanations, identify the processes or concepts involved in
the problem, identify the relationship between the concepts so that they can make appropriate
conclusions, analyze algorithms or procedures (Martyaningrum 2021). The application of PBL can also
create more conducive learning, increase student participation in-class activities, and create student-
centered learning.

E-learning has become a significant change in the implementation of education in Indonesia, which
can "force" every component of education to adapt to future challenges using technology (Setyowati
et al. 2020). One of the existing problems is the lack of planning in analyzing the feasibility of schools
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in building internet-based learning systems (Costaner 2020). In some countries, the implementation of
e-learning experiences several obstacles such as lack of management support, inadequate
infrastructure, financial problems, language barriers, inadequate 1T problems, and lack of e-learning
knowledge and barriers to teacher change (Halim 2018). The development of e-learning is targeted to
support the overall learning process that allows: (a) Learners to quickly and effectively assimilate or
access learning materials; (b) Teachers when carrying out the learning process are more productive and
effective and (c) Teachers can supervise to organize, implement, monitor, and evaluate online learning
processes (Savidis 2016). To develop e-learning, there is an easy-to-use application, namely Microsoft
Sway 365.

Microsoft Sway 365 is an application that facilitates teachers in creating and sharing interactive
tutorials, educational resources, and documents with different content (Astuti, 2019). Microsoft Sway
is software that students and teachers can use as a medium to publish study results, research results,
reports, or presentations. Microsoft Sway is flexible and can be used to develop content that supports
various media types, such as text, images, video, sound, diagrams, and create presentations, etc.
Microsoft sway is responsive. When accessing sway, the display adjusts to the size of the screen you
are accessing. When accessing it on a smartphone, the design also adjust to the smartphone and when
accessed on a laptop, the design also adjust to the laptop design. Learning with Microsoft Sway can be
accessed by students anytime, anywhere, regardless of space and time (Usman 2020).

On the sway.com page, there are various presentation design templates that creators can choose. To
use multiple features on sway.com, users need to create an account first and use an email with
outlock.com. There are several advantages of Microsoft Sway (1) It has a variety of content choices so
that it can increase students' creativity, (2) Invites students to think systematically and report the results
found conceptually, (3) Can use audio, video, image media without downloading the media, (4) Can
be designed according to the needs of the teacher so that the display is more attractive, (5) Can add
attendance and questions that have been made on the Microsoft form (6) The teacher can see how many
people have opened the media, (7) If the internet connection is not good attendance or questions that
will automatically become links, (8) The Sway application is equipped with applications to make it
easier for users to collaborate with other users in creating Sway projects (Ardian et al. 2020).

Using sway students enable to learn in a self-regulated manner and is considered to be a way to
assist learners individually. Students also can study anytime and anywhere, increase learning activities,
organization of students' project work, the use of cloud technologies, the use which is intended to
improve the efficiency of communication and collaboration between the student and the educator
(Glazunova & Kusminska 2017). Based on this background, the researchers researched the
development of e-learning using Microsoft sway on physics materials in dynamic fluids.

METHODS

A related study that uses e-learning according to (Chang 2016) E-learning consists of the seven
main areas presented. (1) New technology E-learning is regarded as a new technology that affects the
workforce. (2) E-learning brings new concepts and implementations to training. (3) The advantages
and disadvantages of e-learning compared to traditional learning are explained to emphasize the
advantages and disadvantages of e-learning (4) Both face-to-face education and e-learning. Interactive
learning has its strengths and weaknesses. In the other study, E-learning can increase the level of
learning interaction tools or complete learning tools including materials, methods, boundaries,
exercises, assignments, and evaluation methods that are systematically and attractively designed to
achieve the expected abilities (Kamarudiin & Wijaya 2021).

This study aims to produce e-learning using Microsoft sway on Dynamic Fluid in high school with
problem-based learning. This research uses R&D, a research method used to create certain products
and test their effectiveness (Sugiyono 2013). This study uses a 4D model but only includes defining,
designing, and developing stages. This product was validated by material physics experts, media
experts, and learning experts, and material experts are lecturers from the Physics Department of
Universitas Negeri Jakarta. The following is an explanation of the three steps.
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Define

At this stage, a literature study is to assess the essential competencies of second grade in senior high
schools. The basic competencies studied in cognitive levels are analyzing the dynamic fluids, including
the debit, continuity equation, Bernoulli's equation, and Bernoulli's Law in life. And competencies in
skills is designing and testing simple projects that apply fluid dynamics principles and their physical
meaning. The materials can be learned on the website as text, animation, and video.

Design

At the design stage, some media and learning content for dynamic fluid materials need to be
designed for learning purposes.

Develop

In this stage, expert validators such as media experts and material experts validated the materials.
The researchers will revise the material for improvement until the material is declared viable. The
results of the evaluation were performed using a Likert scale questionnaire. The components evaluated
were PBL material requirements, physical material range, and e-learning component compatibility
(literary research, video, images, material representation). The assessment was conducted on learning
for chapters on dynamic fluids topics.

RESULTS AND DISCUSSION

The e-learning using Microsoft Sway 365 for high school physics material consists of several
components.

Product Description
The development of a product using Microsoft Sway on Dynamic Fluids for 11th high school. The

user does not need to install applications. Learning materials can be provided via links and accessed
anywhere, anytime, and using any smartphone.
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FIGURE 1. Initial View of Learning Material

After entering the initial section, the user will be directed to enter the problem section. This section
introduces everyday issues related to the theme. The problem is regarding the increase in river water
discharge due to the rainy season.
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FIGURE 2. Problem Section

MATERI PEMBELAJARAN

1. DEBIT
2. PERSAMAAN KONTINUITAS
3. PERSAMAAN BERNOULLI

FIGURE 3. Learning Materials

Penerapa.n Hukum Bernoulli Dalam Kehidupan

Sehari-hari

1. Pesawat Terbang

2, Pipa Ventuni

3. Pipa Pitot

4. Mengendarai Sepeda Motor

Pesawat Terbang
Pada sayap pesawat terbang, kelajuan aliran udara pada bagian atas v1 lebih besar

FIGURE 4. Application In Daily Life
Validity of Product

The development of e-learning using Microsoft Sway 365 was validated by material and media.
The results of expert validation are shown in TABLE 3. Based on the data in TABLE 3, the validation
results of media experts indicate that the e-learning using Microsoft Sway 365 developed is feasible
with revisions for use in 11th grade for Dynamic topic Fluids.
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TABEL 3. The results of the Validation by media experts

Aspect Percentage Interpretation
Usability 725 % Feasible

Fuctionality 80 % Very feasible

Visual Communication 80 % Very feasible
Average 775 % Feasible

The results of expert validation are shown in TABLE 4. Based on the data in TABLE 4, the
validation results of media experts indicate that the e-learning using Microsoft Sway 365 developed is
feasible with revisions for use in 11th grade for Dynamic topic Fluids.

TABEL 4. The results of the Validation materials experts

Aspect Percentage Interpretation
Learning Design 73.3% Feasible
Learning Content 80 % Very Feasible

Communication Language 80 % Very Feasible
Average 77.7% Feasible

The results of media validation by experts indicate that media use is feasible, with a score of 77.5%.
The button and export menu on the website also functions well. The website design is also attractive
and exciting. On the other hand, the result of material validation is feasible, with a score of 77.7%—
learning design and content relevant to learning objectives. Similar to other research that presents
videos too (Ardian et al. 2020). E-learning with Microsoft sway is very effective in eliminating student
boredom during online learning. This service requires students to do exercises, but without realizing it,
they must read and watch videos of the learning material delivered.

CONCLUSION

This research has produced e-learning using Microsoft Sway 365 to assist students in exploring
dynamic fluid material. In this development, the active fluid material developed consists of Debit,
Continuity Equation, Bernoulli's Equation, and Bernoulli's Law in daily life. Material experts have
validated this e-learning with possible results worthy of being continued, and media experts' value with
possible results is worth being continued. These results indicate that the E-learning using Microsoft
Sway 365 in Dynamic Fluids Materials developed is feasible as a teaching medium that helps students
in explanatory activities. Students are guided to study regardless of the learning requirements of the 21
century. The problem-based learning design also allows students to think critically, be creative,
collaborate, and communicate. We can use sway for some material with fewer equations, a storyline,
and a lot of explanation through pictures. This study suggests that the material's content needs to be
continually improved and adjusted over time. During the Covid-19 pandemic and the implementation
of e-learning could be a solution for the limited learning process due to social restrictions and keeping
a distance.

ACKNOWLEDGMENT

We acknowledges and regards to the Directorate General of Higher Education which has provides
fund for Talenta Inovasi 2021 program so that this research can be carried out. We also send our biggest
gratitude to our lecture, Mrs. Dewi Muliyati, who guided us in this research.

REFERENCES

Abdullah, FM, Mohammed, AA, Maatuk, AM & Elberkawi, EK 2019, ‘Application of electronic
management system in governmental institutions: an empirical study on the libyan civil
registration’, Proceedings of 2nd International Conference on Data Science, E-Learning and
Information.

e-Journal: http://doi.org/10.21009/1



JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 7 Issue 2, December 2021
p-ISSN: 2461-0933 | e-ISSN: 2461-1433 121

Alshammari, SH 2018, ‘LMS, CMS and LCMS: The Confusion Among Them’, Sci.Int.(Lahore), vol.
30, no. 3, pp. 455-456.

Ardian, S, Hasanah, WK, & Rana, FI 2020, ‘Pemanfaatan Microsoft Sway Dan Microsoft Form
Sebagai Media Interaktif Dalam Pembelajaran Sejarah’, Bihari: Pendidikan Sejarah dan Iimu
Sejarah, vol. 3, no. 2, pp. 68-73.

Astuti, LW 2019, ‘Pengembangan Media Pembelajaran Berbasis Sway Pada Mata Pelajaran TIK”,
Jurnal TEKNODIK, vol. 23, no. 2, pp. 164-165.

Bakri, F, Sunaryo, S, Irawan, VF & Muliyati, D 2018, ‘E-Learning Model for Problem Based Learning
on Heat and Thermodynamic Topics in High School’, Jurnal Penelitian & Pengembangan
Pendidikan Fisika, vol. 4, no. 2, pp. 101 - 112.

Cha, H, Taejung P & Seo, J 2020, “What Should Be Considered when Developing ICT-Integrated
Classroom Models for a Developing Country?’, MDPI Multidisciplinary Digital Publishing
Institute, vol. 12, no. 7.

Chang, V 2016, ‘Review and discussion: E-learning for academia and industry’, International Journal
of Information Management, vol. 36, p. 477.

Costaner, L 2020, ‘E-Learning Feasibility Analysis: Dwi Sejahtera VVocational High School Pekanbaru
Context’, IOP Conference Series: Earth and Environmental Science, vol. 469, no. 012038.

Daniel, SJ 2020, ‘Education and the COVID-19 pandemic’, Prospects, vol. 49, pp. 91-96.

Diani, R, Yuberti, Y, & Syarlisjiswan, MR 2018, ‘“Web-Enhanced Course Based On Problem-Based
Learning (Pbl): Development Of Interactive Learning Media For Basic Physics I11°, Jurnal limiah
Pendidikan Fisika Al-BiRuNi, vol. 7, no. 1

Glazunova, OG & Kusminska, OG 2017, ‘E-Environment Based On Microsoft Sharepoint For The
Organization Of Group Project Work Of Students At Higher Education Institutions’, Information
Technologies and Learning Tools, vol. 62, pp. 98-101.

Guntara, Y & Utami, IS 2021, ‘Implementation of Augmented Physics Animation Integrated
Crosscutting Concept COVID 19 in Facilitating Problem Solving Skills and Disaster Preparedness’,
Jurnal Penelitian & Pengembangan Pendidikan Fisika, vol. 7, no. 1, pp. 43 - 52.

Halim, A 2018, ‘Development Of Two-Tier Diagnostic Test Based On E-Learning’, The 8th
International Conference on Theoretical and Applied Physics, vol. 1120, p. 012030.

Kamarudiin, E & Wijaya, YS 2021, ‘Development of prototype e-learning mathematics learning tools
using Moodle’, IOP Conference Series: Materials Science and Engineering, vol. 1098, no. 022095.

Kiryakova, G 2017, ‘Application Of Cloud Services in Education’, Trakia Journal of Sciences, vol.
15, no. 4.

Krouska, A, Troussas, C & Virvou, M 2017, ‘Comparing LMS and CMS Platforms Supporting Social
e-Learning in Higher Education’, Software Engineering Laboratory, Department of Informatics,
pp. 1-2.

Mahendra, MR 2021, ‘Development of Macromedia Flash-Based Mathematics Learning for
Elementary School Student’, Annual Conference on Science and Technology Research (ACOSTER)
2020, vol. 1783, p. 12006.

Malik, A 2015, ‘Model Pembelajaran Problem Based Instruction untuk Meningkatkan Penguasaan
Konsep dan Keterampilan Proses Sains Mahasiswa’, Jurnal Penelitian & Pengembangan
Pendidikan Fisika, vol. 1, no. 1, pp. 9-16.

Martyaningrum, ID 2021, ‘The impact of problem based learning model through e-learning on
students’ critical thinking ability’, Journal of Physics: Conference Series, vol. 1806, no. 012085.

e-Journal: http://doi.org/10.21009/1



JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 7 Issue 2, December 2021
p-ISSN: 2461-0933 | e-ISSN: 2461-1433 122

Muliyati, D, Marizka, H & Bakri, F 2019, ‘E-Learning Using Wordpress on Physics Materials with
The 5E Learning Cycle Strategy’, Jurnal Penelitian & Pengembangan Pendidikan Fisika, vol. 5,
no. 2, pp. 101-112.

Rahmadani, NS & Setiawati, M 2019, ‘Aplikasi Pendidikan Online “Ruang Guru”Sebagai Peningkatan
Minat Belajargenerasi Milenial Dalam Menyikapi Perkembangan Revolusi Industri 4.0°, Jurnal
Pendidikan dan Sastra Indonesia, vol. 2, no. 3, p. 243.

Regmi, K 2020, ‘A systematic review of the factors enablers and barriers- affecting e-learning in health
sciences education’, Regmi and Jones BMC Medical Education, vol. 20, no. 91.

Roza, L, Aulia, N & Zulherman, Z 2021, ‘Analisa Pemanfaatan E-Learning Menggunakan Data
Statistik Pengguna Aplikasi Startup Pendidikan Selama Wabah Pandemi Covid-19°, Jurnal
Pendidikan Sains Indonesia, vol. 9, no. 3, pp. 407-419.

Savidis, A 2016, ‘Developing inclusive e-learning and e-entertainment to effectively accommodate
learning difficulties’, Foundation for Research and Technology-Hellas (FORTH), vol. 5, p. 402.

Setyowati, R, Sarwanto, S & Muzzazinah, M 2020, ‘How Students’s Higher Order Thinking
SkillsThrough E-Learning During the Covid-19 Pandemic? What does it have to do with’, Journal
of Physics: Conference Series, vol. 1808, no. 012032.

Silver, H & Cindy, E 2004, ‘Problem-Based Learning: What and How Do Student Learn’, Educational
Psychology Review, vol. 16, no 3, pp. 235-237.

Sugiyono 2013, ‘Metode Penelitian Pendidikan Pendekatan Kuantitatif, kualitatif, dan R&D’,
Bandung: Alfabeta.

Usman, RK 2020, ‘The Use of Microsoft Sway 365 in Teaching Reading Descriptive Text: A Response
to Pandemic Situation’, Journal of English Language Teaching and Cultural Studi, vol. 3, no. 2,
pp. 82-85.

Yaniawati, RP 2019, ‘E-learning assisted problem based learning for self-regulated learning and
mathematical problem solving’, Journal of Physics: Conference Series, vol. 1280, no. 042023.

Zuo, M, Ma, Y, Hu, Y & Luo H 2021, ‘K-12 Students’ Online Learning Experiences during COVID-
19: Lessons from China’, Front Educ China, vol. 16, pp. 1-30.

e-Journal: http://doi.org/10.21009/1



