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Abstract
Due to the pandemic Covid-19, Department of Industrial Engineering, University of Diponegoro started requiring
online learning for each subject using the Microsoft platform Teams. However, the use of Microsoft Teams has some
problems. Firstly, the students complain of difficulties using the platform when the internet connection is limited.
Secondly, the students have difficulty accessing Microsoft Teams because their hardware is not capable to run the
Microsoft Teams. Thirdly, students also find it difficult to do flashback learning that has been done previously because
access to video records cannot be accessed after 20 days after recording This study discusses the development of social
media applications to support online learning, especially in computer simulation courses. To support computer
simulation learning, this research develops applications based on social media (Telegram) and websites (Wordpress).
Requirements Engineering methods is used to identify the users’ requirements, determine system requirements, design
the application and perform application testing.
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1. Introduction

The Covid-19 pandemic has forced all learning in the Industrial Engineering Department of Diponegoro University
(DTIDU) to be carried out online. The learning environment system used in DTIDU is Microsoft Teams. The
Microsoft Teams platform is used to make lectures more lively because of the two-way communication between
students and lecturers. We conducted a preliminary study to find any problems that may arise during the online
learning using Microsoft Teams. From the study, we find some weaknesses that students complain about. Problems
that arise include students’ complaint of difficulties in using the Microsoft Teams when their network is bad, students
having difficulty accessing Microsoft Teams because their hardware is not capable of running Microsoft Teams,
students also find it difficult to do flashback learning that has been done previously because access to video records
cannot be accessed after 20 days after recorded. Some of these weaknesses cause student dissatisfaction.
This phenomena in the Department of Industrial Engineering and in other educational institutions reveal that the
pandemic has caused disruption in the world of education. (Alvin et al., 2020) and (Renfrew et al., 2021) conducted
research on the impact of the COVID-19 pandemic on students in the radiology field. (Azubuike et al., 2020) and
(Lapitan et al., 2021) are part of a study that studies the distribution, strategy and implementation of online learning
in Nigeria. (Slanetz et al., 2020) and (Lapitan et al., 2021) developed various learning strategies during a pandemic.
(Larocque et al., 2021) are among the few studies that develop learning media during a pandemic and measure how
students and lecturers respond after using these learning media.
Based on the literature review that discuss the learning in the pandemic era, there is an opportunity to research the
development of learning media. Referring to the weakness of Microsoft Teams, this research was conducted by
utilizing social media and website that contain learning materials. We choose Telegram as a social media application
is used as an interactive medium in online learning to become an entry point for more complete learning content in
the form of a website. The social media and website that have been developed also support student-centered learning
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(SCL). The SCL using Telegram and website can be conducted in the form of learning content can be built by students
independently with direction from the lecturers.
The Requirement Engineering method is used to design telegram group and website. With Requirements Engineering,
learning support facilities are expected to meet the quality of media and learning systems that reduce student fatigue
and improve the quality of student learning (Renfrew et al., 2021) (Zhang et al., 2021).

2. Literature Review
2.1 Online Learning

Online learning is an online classroom program to reach a massive and broad target audience. By utilizing this online
learning, learning can be held for free or paid. The role of technology is increasingly being felt in various sectors
including the education sector (Bilfaqih and Qomarudin 2015). The use of online learning in the pandemic era is
increasingly finding its relevance. (Alvin et al., 2020) and (Renfrew et al., 2021) conducted research on the impact of
the COVID-19 pandemic on students in the radiology field.
The total population of Indonesia is 270,203,917, with details of 136,661,899 male and 133,542,018 female (BPS,
2020). Marinoni et al. (2020) in Afrianty et al (2021) explains that due to the COVID-19 outbreak, learning in
universities in the world must run online. Bahri et al. (2021) through their research explained that the adoption of
online learning using social media can be applied more safely during the COVID-19 pandemic. With limited resources
to build educational infrastructure, online learning is a feasible alternative. Azubuike et al. (2020) and Lapitan et al.
(2021) are part of a study that studies the distribution, strategy and implementation of online learning in Nigeria.
According to Bilfaqih and Qomarudin (2015) advances in information technology bring changes in human life. The
role of technology is increasingly being felt in various sectors, including the education sector. Considering the trends
that are developing in the world and the condition of education in Indonesia, it can be formulated the reasons for the
importance of online learning, there are :
•
Indonesia's educational capacity is still very limited.
•
The distribution of education is not evenly distributed due to the increasing cost of education.
•
There are still many educational units that do not yet have adequate and quality resources.
•
Equal and quality education and training services have not yet been realized.
•
Unable to guarantee the need and demand for quality education and training.
•
There are still many people of compulsory school age who do not have the right to education.
This research focuses on developing applications that support the Microsoft Teams learning environment system that
is run at DTIDU. The motivation for switching learning to online platforms is the Covid-19 pandemic. Several recent
studies during the pandemic reinforce the need for online learning. In addition, online learning must consider and
formulate strategies so as to enable learning effectiveness. (Slanetz et al., 2020) and (Lapitan et al., 2021) developed
various learning strategies during a pandemic. (Larocque et al., 2021) are among the few studies that develop learning
media during a pandemic and measure how students and lecturers respond after using these learning media.

2.2 Social Media

Social media can be used for academic purposes as a communication tool between students and other faculty members
(Sobaih, et al, 2016). Kolhar et al. (2021) explained that the use of social networking sites is prevalent among students
due to the easy availability of smartphones and easy access from home computers. Hamadi et al. (2020) explain that
social media can be used in higher education classrooms.
The Microsoft Teams application is one of the learning environments. Martin (2005) in Bui et al. (2020) explains that
video conferencing tools such as Microsoft Teams can be used for distance learning. The Microsoft Teams application
adopts one of the features of social media, which is being able to be creative through chat. However, the class
discussion activities carried out in Microsoft Teams are not efficient. When we want to have a discussion in class, we
need to open the Microsoft Teams application which takes time, go to the Teams group menu, and search for the class
group. An application that is efficient in conducting discussions is social media.

2.3 Requirement Engineering

This study is conducted using Requirements Engineering methods. Requirement engineering is a part of systems
engineering that deals with discovery, development, tracing, qualification analysis, communication, and management
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of requirements that determine a system at a sequential level of abstraction. The classic model called the V-Model is
used to provide an overview of the stages of research development (Dick et al. 2017).

Figure 1. V-Model Requirement Engineering
These Requirements Engineering steps are the first to determine the needs of stakeholders. After the stakeholder needs
are obtained, then determine the system and subsystem requirements. After that, identify the required component
requirements. If all the requirements have been done, do the making of an information system. After the information
system has been created, the next step is to carry out a series of tests such as component testing, integration testing
(integration between components), overall system testing, and tests that involve users directly (Dick et al. 2017).
Based on a literature review of online learning and social media, this research focuses on complementing the learning
environment (Microsoft Teams) at Industrial Engineering in Diponegoro University, especially in computer
simulation lectures using social media. The Requirement Engineering method is used to gather user requirements to
create an information system.

3. Methods

This study discusses the gap between the limitations of the current learning environment and the needs of users. For
example of the gap is that users need some features such as content search but the current learning environment does
not have them. Another example of a gap is the problem of the practicality of learning The purposes of this research
are (1) to analyze online learning needs. (2) knowing the flow of information in the online learning system. (3) create
an integrated information system between social media and website. (4) Understand the strategy for using telegrambased social media and websites in learning environment.
The research procedure for this article begins with a preliminary study by giving questionnaires to students studying
online. The number of samples used were 160 Industrial Engineering students at Diponegoro University who had
already done online learning. After the preliminary study, it can be concluded that the formulation of the problem is
"designing an information system by utilizing social media". There are several objectives to direct research such as
(1) Identifying the need for social media-based learning. (2) Knowing the flow of information in the social mediabased learning information system. (3) Designing a social media-based information system that improves the quality
of online learning at the Department of Industrial Engineering UNDIP. (4) Understanding online learning strategies
that can be used when developing social media. To achieve this goal, the first step is to identify the needs of
stakeholders. Then proceed to identify system requirements, subsystem requirements, component requirements,
design information systems, and create information systems. After the information system has been created, the next
step is to carry out a series of tests such as component tests, integration tests, system tests, acceptance tests.

4. Data Collection

The initial stage of the research was carried out by identifying stakeholders. Each stakeholder has their own role which
can be seen in table 1.
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Table 1. The Role of Each Stakeholder
Stakeholder
Lecturer
Student

Role
Lecturers have a role in providing material in the form of videos or articles as
discussion material and learning materials for students.
Students have the role of receiving material to complement learning and discuss
material both with lecturers and with fellow students.

Creating an information system requires capturing the needs of each stakeholder involved. To find out the needs of
stakeholders, further interviews were conducted with the stakeholders involved.
Based on the results of interviews with stakeholders, there are several needs that are used as a basic reference in
identifying requirements. The needs captured from the interview results are presented in Table 2.
There are two supporting applications for computer simulation learning, there are Telegram (social media) and
website. The Telegram application provides discussion group and channel features. Telegram channels can carry out
discussions with a focus on a topic without disturbing/interrupting other discussions. The website can display course
material entirety, which cannot be displayed on Telegram.
Table 2. Statement of Needs
Category

Appearance

Statement of Needs
Users need an application with a simple appearance

Telegram

Website





Users need an application with bright colors





The user needs an illustration in the form of an image





Users need an application with clearly displayed menus





Users need an application with a content search feature
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-













-





Users need an application that can provide questions (quizzes)
or assignments as student evaluation materials
Users need an application that can present learning videos

Facility

Users need an application that can display course material
Users need an application that can be accessed by laptops,
smartphones and tablets
Users need an application that displays class schedules
Users need an application that can recommend related articles
Users need an application that can provide online library
features
Users need an application with emoticon features
Users need an application that provides material in the form of
games
Users need an interactive application (there is a two-way
interaction)
Users need an application to upload and download various
types of files
Users need an application that can categorize the material
Users need an application that provides file download access
Users need an application equipped with a virtual assistant
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Category

Facility

Comfortable

Statement of Needs
Users need an application that can display computer simulation
case studies
Users need an application that can provide an overview of
computer simulation software
Users need a reminder in the form of an email
Users need a download link for the latest computer simulation
software
Users need an application that can find out user activity
Users need an application that doesn't waste internet quota
Users need an application that is easy to operate (lots of
symbols)
Users need an application that is responsive (not slow)
Users need an application that is not easy to down
Users need an application that does not have many
advertisements (no more than 3)
Users need an application whose security is guaranteed
Users need an application that can be accessed 24 hours
Users need an application that can be accessed on outdated
devices

Telegram

Website









-



-




























-



5. Results and Discussion
5.1 Create a Website

Website created using wordpress. Wordpress supports a variety of plugins needed to answer the needs of every
stakeholder. WordPress is a content management system (CMS) that is user-friendly and easy to use. It can be seen in
Figure 2 that the WordPress dashboard displays the entire menu clearly and simply. Wordpress dashboard has a
function for navigation that displays all menus in wordpress (example: edit menu, post lessons, install plugins, etc.).
Figure 3 shows a user-friendly wordpress information menu, so wordpress is easy to use.

Figure 2. WordPress Administrator Dashboard View
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Figure 3 User-friendly WordPress in The Editing Menu

Figure 4. Website Views

5.2 Making a Groups and Channels Telegram

Groups and Channels on Telegram are created to support online learning. Telegram Group utilizes a bot that can
present the lecture material.
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Figure 5. Utilization of Bots in Telegram Groups
Channels are used to make notifications by lecturers such as notifications about exam schedules or new content
made on the website.

Figure 6. Making a Channel Telegram

© IEOM Society International

2161

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management
Surakarta, Indonesia, September 14-16, 2021

5.3 Component Test

The component test is the initial stage in conducting system testing. The component test stage is carried out by
comparing the functions of each existing subsystem whether it is in accordance with user needs or not. From the tests
that have been done, the results show that 100% of the functions in the subsystem are in accordance with the needs of
the user.

5.4 Integration Test

Integration test is a series of tests after the component test. Integration test is done by checking the integration of each
workflow that has been made.
Table 3. Example of Integration Test Results
Learning
Materials

Journal Review:
Hybrid Simulation
in the Health
Sector

Platforms

Integration Test Results

Telegram
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Learning
Materials

Platforms

Integration Test Results

Website

After testing, the results show that the achievement of each integration is 100%. So it can be concluded that this
computer simulation learning website has a very good interpretation.

5.5 System Test

The system test is a series of tests after the integration test. System test is done by testing every system on the website
and telegram whether the system is functioning as planned or not. In this study, testing the existing system got 100%
working results, which means that the existing system has been able to work properly. Then performed compatibility
testing, in which the existing system is tested on various devices.

5.6 Acceptance Test

The acceptance test is the last stage in testing the system. Acceptance tests are carried out by directly involving each
stakeholder involved. The step taken was conducting direct interviews with the stakeholders involved. Based on the
results of interviews with all stakeholders involved in this study, the average yield value was 90.81%, which means
that this website is very much in accordance with what is expected by all stakeholders.

6. Conclusion

The design and creation of websites and telegram groups in this study were carried out to complement the online
learning media of the Diponegoro University Industrial Engineering Department. This design is carried out by meeting
the needs of stakeholders as shown in table 2.
To improve student understanding, online learning is carried out not only through the Microsoft Teams platform, but
also through the Telegram application as learning content that is integrated with learning websites.
The expected online learning strategy is that students and lecturers can take advantage of the various facilities provided
by Telegram and the website so that they can improve the quality of learning and teaching.
This study found that social media and websites can be used to complement the current learning environment
(Microsoft Teams). This research creates an integrated system between social media and website. This study also
found that the integrated system of social media and website was in line with what was expected by all stakeholders.

References

Afrianty, T. W., Artatanaya, I. G., and Burgess, J., Working from Home Effectiveness during Covid-19: Evidence
from University Staff in Indonesia, Asia Pacific Management Review, 2021
Alvin, M. D., George, E., Deng, F., Warhadpande, S., & Lee, S. I., The Impact of COVID-19 on Radiology Trainees.
In Radiology, Radiological Society of North America Inc., Vol. 296, Issue 2, pp. 246–248, 2020.

© IEOM Society International

2163

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management
Surakarta, Indonesia, September 14-16, 2021

Azubuike, O. B., Adegboye, O., & Quadri, H., Who gets to learn in a pandemic? Exploring the digital divide in remote
learning during the COVID-19 pandemic in Nigeria, International Journal of Educational Research, Vol. 2-2,
100022, 2021.
Badan Pusat Statistik, Jumlah dan Distribusi Penduduk, Available: https://sensus.bps.go.id/main/index/sp2020,
Accessed on July 1, 2021.
Bahri, H., Mlili, N. E., Akande, O. N., Kerkeb, A., and Madrane, M., Dataset of Moroccan Nursing Students’ Intention
to Use and Accept Information and Communication Technologies and Social Media Platforms for Learning, Data
in Brief, Vol. 37, pp. 107230, 2021.
Bilfaqih, Y., and Qomarudin, M. N., Esensi Pengembangan Pembelajaran Daring, Deepublish, Yogyakarta, 2015.
Bui, T., Luong, D., Nguyen, X., Nguyen, H., and Ngo, T., Impact of Female Students’ Perceptions on Behavioral
Intention to Use Video Conferencing Tools in COVID-19: Data of Vietnam, Vol. 32, pp. 106142, 2020.
Hamadi, M., El-Den, J., Azam, S., and Sriratanaviriyakul, N., Integrating Social Media as Cooperative Learning Tool
in Higher Education Classrooms: an Empirical Study, Journal of King Saud University – Computer and
Information Sciences, 2021.
Kadir, A., Pengenalan Sistem Informsi, CV. Andi Offset, Yogyakarta, 2014.
Kohar, M., Kazi, R. N. A. and Alameen, A., Effect of Social Media Use on Learning, Social Interactions, and Sleep
Duration among University Student, Saudi Journal of Biological Sciences, Vol. 28, Issue 4, pp. 2216-2222, 2021.
Marinoni, G., Van't Land, H., & Jensen, T. (2020). The impact of COVID-19 on higher education around the world:
IAU global survey report, The International Association of Universities, 2020.
Martin, M., Seeing is believing: the role of videoconferencing in distance learning, British Journal of Educational
Technology, Vol. 36, Issue 3, pp 397-405, 2005.
Hamadi, M., El-Den, J., Azam, S., Sriratanaviriyakul, M., Integrating social media as cooperative learning tool in
higher education classrooms: An empirical study, Journal of King Saud University – Computer and Information
Sciences, 2020.
Lapitan, L. D., Tiangco, C. E., Sumalinog, D. A. G., Sabarillo, N. S., & Diaz, J. M.. An effective blended online
teaching and learning strategy during the COVID-19 pandemic. Education for Chemical Engineers, Vol. 35, pp.
116–131, 2021.
Larocque, D. N., Brook, D. A., Shenoy-Bhangle, D. A., Eisenberg, D. R., Chang, D. Y.-M., & Mehta, D. P., Resident
Experiences with Virtual Radiology Learning During the COVID-19 Pandemic, Academic Radiology, Vol. 28,
Issue 5, P704-710, 2021
Renfrew, M. J., Bradshaw, G., Burnett, A., Byrom, A., Entwistle, F., King, K., Olayiwola, W., & Thomas, G.,
Sustaining quality education and practice learning in a pandemic and beyond: ‘I have never learnt as much in my
life, as quickly, ever’, Midwifery, Vol. 94, 102915, 2021.
Slanetz, P. J., Parikh, U., Chapman, T., & Motuzas, C. L., Coronavirus Disease 2019 (COVID-19) and Radiology
Education—Strategies for Survival, Journal of the American College of Radiology, Vol. 17 Issue 6, P743–745.
Sobaih, A. E. E., Moustafa, M. A., Ghandforoush, P., and Khan, M., To use or not to use? Social media in higher
education in developingcountries, Computers in Human Behavior, Vol 58, pp. 296-395, 2016.
Syuhada, K., Wibisono, A., Hakim, A., and Addini, F., Covid-19 Risk Data during Lockdown-Like Policy in
Indonesia, Data in Brief, Vol. 35, pp. 106801, 2021.
Zhang, Z., Zhang, L., Xiao, H., & Zheng, J., Information quality, media richness, and negative coping: A daily research
during the COVID-19 pandemic. Personality and Individual Differences, Vol. 176, 110774, 2021.

Biography

Singgih Saptadi is a Lecturer of Industrial Engineering Departmen, Engineering Faculty, Diponegoro University. He
earned B.S. in Industrial Engineering Department, Bandung Institute of Technology; Masters in System Modeling and
Simulation at Industrial Engineering and Management, Bandung Institute of Technology; PhD in Business-IT
Alignment at Industrial Engineering and Management, Bandung Institute of Technology. He is involved in several
industrial activities with manufacturing companies, banking, small and medium enterprises and government. His
research interest include e-business, decision making, system modeling and simulation.
Stefanus Robert Marsiamto is a student of the Department of Industrial Engineering, Diponegoro University who
has an interest in the field of information systems. He earned S.T. in Industrial Engineering Department, Diponegoro
University.

© IEOM Society International

2164

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management
Surakarta, Indonesia, September 14-16, 2021

Muhammad Farhan Arief is a student of the Department of Industrial Engineering, Diponegoro University who has
an interest in the field of information systems. He earned S.T. in Industrial Engineering Department, Diponegoro
University.
Purnawan Adi Wicaksono is a Associate Professor in the field of Logistics and Supply Chain Engineering in the
Department of Industrial Engineering at Diponegoro University, Semarang, Indonesia. He earned B.S. in Industrial
Engineering from Indonesia University, Jakarta, Indonesia. He received his Master in the Department of Industrial
Engineering from ITS, Indonesia. His research interests focus on supply chain management. He is a Lecturer in supply
chain management at Diponegoro University, Semarang, Indonesia. He has published journal and conference papers.
His research interests include supply chain management, circular economy, sustainability.
Denny Nurkertamanda is a Associate Professor, and Lecturer of Industrial Engineering Study Program in a
Engineering Faculty at the Diponegoro University, Semarang, Central Java, Indonesia. He earned B.S. in Mechanical
Engineering Department, Engineering Faculty from Diponegoro University. Masters in Industrial Engineering and
Mangement from a Institut Teknologi Bandung, West Java, Indonesia and PhD in Ergonomic of Work Physiology at
Medical Faculty from Udayana University Denpasar-Bali Indonesia. He has published journal and conference papers.
His research interests include design product, ergonomic, human factor, occupational and health safety..
Yusuf Widharto is a Lecturer of Industrial Engineering Departmen, Engineering Faculty, Diponegoro University. He
earned B.S. in Industrial Engineering Department, Atma jaya University Yogyakarta and Masters in Industrial
Engineering and Management, Gadjah Mada University. He is involved in several industrial activities with
manufacturing companies, small and medium enterprises and government. His research interest ergonomy and
prodcution system.

© IEOM Society International

2165

