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Abstract  

 

During the pandemic, almost all industries have been disrupted, including the education industry. To support the 

sustainability of the education industry, many institutions use various video conferencing platforms. There are 

six aspects that need to be considered in choosing a video conference platform: Features provided, Ease of use, 

security level, bandwidth usage, platform stability and the ability to accommodate the number of participants in 

a conference room. This study shows how to prioritize these aspects in choosing a video conferencing platform 

carried out by educational institutions in Indonesia. The method used in this research is the Analytical 

Hierarchical Process (AHP). And the results of this study show the order of aspects in choosing a video 

conferencing platform for teaching and learning needs. 
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1. INTRODUCTION (huruf besar, 10pt, tebal) 

Video conferencing can make people who are 

hindered by distance meet face to face virtually and 

make it possible to interact visually and audio. 

Where the interaction is needed in the teaching and 

learning process. Using various kind of different 

technologies to improve teaching in uncertain 

environment [1]. Because there are so many video 

conference platforms that are spread out, it is 

necessary to pay attention to aspects that affect the 

sustainability of using the video conference platform 

in its selection. Here are some of the most influential 

aspects: 

A. Features 

Features or functions provided by the platform 

to facilitate users such as screen sharing, board, raise 

hand, chat and record. Experiential teaching and 

learning promises to bridge the gap between 

academic disciplines and the practices that they 

inform [2]. Completeness of features can affect the 

smooth teaching and learning process. There are 

pros and cons for each in terms of technical 

requirements and features [3]. 

B. Easy to Use 

The ease of accessing and utilizing the features 

provided, the placement of menus and features that 

are easily accessible will increase user comfort. The 

complete features will not be able to be enjoyed by 

users if it is difficult to use. Easy to use also 

commonly said as a user friendly program  and the 

goal is to provide good user experience [4]. 

C. Security 

Platform security in maintaining privacy, data 

and avoiding the intrusion of uninvited participants. 

Enforcing appropriate security and privacy settings 

prevents attackers from exploiting the system [5]. 

The popularity of telecommuting and video 

conferencing applications has also opened up 

potential avenues for cyber-attacks and other hostile 

hacking incidents that target porous networks and 

unsafe systems and applications, thereby raising 

serious ethical, cyber security and privacy concerns 

[6].The technical relevance implies that technology 

is not only an element of data protection law, but 

also a tool to enforce it [7]. 

D. Bandwidth Usage 

The bandwidth needed to run video 

conferencing smoothly, so there's no lost sound or 

video lags. More participants means more video and 

sound that must be sent between participants, so 

good compression technology is needed so that the 

size of data communication can be more efficient. 

Implementation of videoconference service in 

the global network is challenging because it’s 

difficult to maintain quality of all network segments, 

which is utilized during the communication process 

[8]. So that the bandwidth usage of each platform 

msust be considered to match the characteristics of 

the network it has. 

E. Stability 

Platform stability during video conferencing, 

minimal errors and compatibility with various 

operating systems. The occurrence of system failure 
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in the middle of the video conference process will 

certainly disturb the user's comfort. 

F. Participant Limit 

Platform capability to handle multiple 

participants in video conferencing. Because video 

systems require greater channel bandwidth for video 

transmission, even for two participants, that support 

multiuser video conferencing is extremely 

challenging task [9]. 

2. METHODS 

This method is a multiple decision making 

method that models decision making processes 

mathematically and are used to solve complex 

problems [10]. In this study we use the Analytic 

Hierarhical Process (AHP) methodology and divide 

it into several stages as explained below: 

2.1 Problem Decomposition 

Due to the large numbers of video 

conferencing platforms available, causing confusion 

among teachers who need them to use as teaching 

tools. We tried to ask some teachers who often use 

video conferencing media as teaching and learning 

media. This is necessary to know the needs and 

important factors in using video conferencing as a 

teaching and learning tool. The basic aspects needed 

by teaching staff in using the platform are 

determined, as follows: 

1) Features 

2) Easy to Use 

3) Platform security 

4) Bandwidth usage 

5) Platform stability 

6) Participant limit 

2.2 Alternative Selection as Strategic Scenarios 

In this step, we invite academic experts to 

discuss determining the choice of the most suitable 

platforms to use. Through in-depth discussions that 

began with a brainstorming process, it was agreed 

that five alternative platforms should be selected as 

priority based on their level of popularity and user 

population. The five platforms are: 

1) Alternative A : Zoom Meeting 

Platform Video Conferencing, Cloud Phone, 

Webinars and Chat. During the Covid-19 pandemic, 

Zoom was the choice for many government 

agencies, universities, non-profit organizations, and 

individuals [11]. 

2) Alternative B : Google Meet 

A video-communication service developed by 

Google. Google Meet is considered as a safe 

environment in online teaching, and it is highly 

recommended during the outbreak. It is considered 

as a potential solution in teaching during the 

shutdown period [12]. 

 

 

3) Alternative C : Microsoft Team 

A proprietary business communication 

platform developed by Microsoft, as part of the 

Microsoft 365 family of products. Microsoft Teams 

applications can easily be downloaded through 

desktop and mobile applications, and its features are 

exploited by people everywhere. Microsoft Teams 

provides better features like other social media 

covering chat rooms, collaborative discussion, 

content sharing, and video conferencing [13]. 

4) Alternative D : Webex 

The leading enterprise solution for video 

conferencing, online meetings, screen share, and 

webinars. It allows the user with the feature of 

creating secure virtual work places for short term 

projects to solving long term problems [14]. 

5) Alternative E : BigBlueButton 

A software web conferencing system for Linux 

servers. Its intended use is online learning. 

BigBlueButton is an open source synchronous tool, 

which has proven to be an effective alternative in 

educational processes, since it gives rise to virtual 

spaces for real-time communication where students, 

the advisor and students can exchange information 

through a videoconference, chat, whiteboard, as well 

as file sharing, thus generating a teaching-learning 

process remotely [15]. 

From the decomposition results above, the 

structure of the AHP tree can be described as 

follows: 

 

 

Figure 1. AHP Tree Structure 

2.3  Elements Assessment and Weighting 

Each aspect is assessed and given a weight by 

comparing it to other aspects. In determining the 

assessment and weighting, a standard scheme is used 

as shown in table 1. The results of the comparison 

between all aspects are presented in Figure 2. In this 

study, we invite several teaching staff and experts to 

participate in giving the assessment. 
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Table 1. Assesment and Wighting Score Range 

Score Meaning 

1 Equally 

2 Equally to moderately 

3 Moderately 

4 Moderately to strongly 
5 Strongly 

6 Strongly to very strongly 

7 Very strongly 
8 Very strongly to extremely strongly 

9 Extremely strongly 

 

 
 

Figure 2. Weight Distribution. 

3. RESULT 

3.1. The Matrix Consistency Test  

After the weighting and assessment have been 

determined, then a decision matrix is made. Based 

on these data, the Eigen values, Maximum Lambda, 

Consistency Index (CI), Ratio Index, and 

Consistency Ratio (CR) were calculated. Figure 3 

shows the maximum lambda formula, Figure 4 

shows the Consistency Index formula, and Figure 5 

shows the Consistency Ratio formula. 

The criteria used in this case are 6 criteria, so 

the constant value used is 1.24. The calculation 

results show that the Consistency Ratio obtained is 

below 0.10 or below 10%, so the calculation is 

included in the consistent category. The calculation 

of the consistency test is presented in Figure 6.  

  

 

Figure 3. Maximum Lambda Formula 

 

𝜆𝑚𝑎𝑘𝑠𝑖𝑚𝑢𝑚 = Maximum Lambda 

(Σ𝐺𝑀11 − 𝑛1 × 𝑛1) = The total result of the sum 

of criteria 1 multiplied by the results of the Eigen 

Value criteria 1. 

 To define the maximum lambda is to 

multiply the total result of the sum of criteria 1 with 

the eigen values of criteria 1 then add the results of 

the number of criteria 2 multiplied by the eigen 

values of criterion 2 and so on until it reaches 

criteria 6.  

 

 

Figure 4. Consistency Index Formula  

 

 

𝐶𝐼 = Consistency Index 

𝜆𝑚𝑎𝑘𝑠𝑖𝑚𝑢𝑚 − 𝑛  = Maximum Lambda minus to 

total number of criterias 

𝑛 − 1 = Total number of criterias – 1 

 To define Consistency Index is Maximum 

Lambda minus total number of criteria then divided 

by total number of criterias minus 1. As seen in 

Figure 6 is 6.143-6 then divided by 6-1. 

 

 

 
 

Figure 5. Consistency Ratio Formula 

 

𝐶𝑅 = Consistency Ratio 

𝐶𝐼 = Criteria Index 

𝑅𝐼 = Random Index 

To define Consistency Ratio is Criteria 

Index divided by Random Index. As seen in Figure 6 

the consistensy index is 0.029 divided by the 

Random Index, the criteria used in this case are 6 

criteria, so the constant value used is 1.24. 

 

 

Figure 6. Consistency Test  
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3.2. Priority Determination 

After testing the consistency and it was found 

that the CR is below 0.1 which indicates that the test 

results are consistent, then the final results show the 

order of priority as follows:  

 

 

Figure 7. Priority Rank 

3.3. The Final Decision 

At this stage a table is developed to map the 

five alternatives combined with all aspects of the 

criteria. Then with the help of experts determined 

the weights and scores on each relationship between 

alternatives and criteria. The lowest score is 1 if the 

alternative does not meet the associated criteria and 

the maximum score is 9 for the alternative that 

perfectly meets the criteria. The following table of 

assessment results: 

 

 

Figure 8. Features Weighting Matrix 

 

 

Figure 9. Easy to Use Comparison Matrix 

 

 

Figure 10. Security Comparison Matrix 
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Figure 11. Bandwidth Usage Comparison Matrix 

 

 

Figure 12. Stability Comparison Matrix 

 

 

Figure 13. Participant Limit Comparison Matrix 

 

Furthermore, the results of each assessment are 

multiplied by the weight of each criterion. The final 

result will show the alternatives that best meet the 

criteria to those that do not meet the criteria. Bellow 

is table detail final result : 

 

 

Figure 14. Final Weighting and Scoring 

 

From the calculation of the final score, it can 

be obtained the priority choice of alternatives that 

need to be selected for best video conference use for 

learning and teaching. The priority order that can be 

used as a benchmark for decision making is as 

follows: 

• Priority 1 is Alternative A, Zoom with total 

score = 0.256. 

• Priority 2 is Alternative B, Google Meet 

with total score = 0.251. 

• Priority 3 is Alternative C, Microsoft 

Teams with total score = 0.186. 

• Priority 4 is Alternative D, WebEx with 

total score = 0.169. 

• Priority 5 is Alternative E, BigBlueButton 

with total score = 0.138.  
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4. CONCLUSION 

From the results of this study it was found that 

the most important criteria are security then 

bandwidth usage, stability, ease of use and the last is 

features.  

 Security has an important place in using video 

conferencing where the implementation of learning 

activities must take place safely and comfortably 

without any disturbance or interruption from other 

parties who are not interested. Followed by the 

second place with the use of bandwidth because 

bandwidth needs will have an impact on the quota 

that will be used. Then in the third place the 

connection stability is to minimize disturbances 

during the teaching and learning process. The fourth 

place is easy to use, the ease of use of teaching and 

learning from the layout of the menu navigation, 

features and user interface and user experience 

makes users more comfortable in using. The fifth 

place is Feature, it cannot be denied that the features 

provided are important in the teaching and learning 

process such as screen sharing, recording, chat and 

other supporting features. The sixth place is no less 

important, namely the participation limit of 

participants where a video conference tool can 

accommodate a large number of participants in a 

class. 

While the alternative that best meets the 

criteria is Zoom, next is Google Meet, Microsoft 

Team, Webex and the last is the BigBlueButton. The 

detailed score has been presented in Figure 13. 

Teachers are advised to use the Zoom video 

conferencing platform because they best meet the 

required criteria. But if you don't like use zoom as 

your teaching or learning video conference tools, 

you can try others platforms in sequence according 

to the following priority levels : 

 
Table 2. Video Conference Platform Priority 

 

Priority 

Level 
Platform 

1 Zoom 

2 Google Meet 

3 Microsoft Team 
4 WebEx 

5 BigBlueButton 

 

REFERENCES 

[1] G. Xuedong, S. H. Qureshi, G. Ali, and A. 

Bhatti, “Towards an analysis of best 

teaching technology during corona days,” 

Rev. Argentina Clin. Psicol., vol. 29, no. 4, 

2020, doi: 10.24205/03276716.803. 

[2] A. P. Correia, C. Liu, and F. Xu, 

“Evaluating videoconferencing systems for 

the quality of the educational experience,” 

Distance Educ., vol. 41, no. 4, 2020, doi: 

10.1080/01587919.2020.1821607. 

[3] N. K. Y. Utami, “Design-work from home: 

zoom as a video conferencing platform in 

architecture consultant firm,” in IMADe, 

vol. I, p. 6, October 2020 

[4] T. J. Brinker et al., “Teledermatology: 

Comparison of store-and-forward versus live 

interactive video conferencing,” Journal of 

Medical Internet Research, vol. 20, no. 10. 

2018, doi: 10.2196/11871. 

[5] R. Hasan and R. Hasan, “Towards a threat 

model and security analysis of video 

conferencing systems,” Jan. 2021, doi: 

10.1109/CCNC49032.2021.9369505. 

[6] K. Okereafor and P. Manny, “Understanding 

cybersecurity challenges of telecommuting 

and video conferencing applications in the 

covid-19 pandemic,” 2020. 

[7] N. John and M. Wellmann, “Data security 

management and data protection for video 

conferencing software,” Int. Cybersecurity 

Law Rev., vol. 1, no. 1–2, pp. 39–50, Oct. 

2020, doi: 10.1365/s43439-020-00013-4. 

[8] Y. Bandung, L. B. Subekti, D. Tanjung, and 

C. Chrysostomou, “QoS analysis for 

WebRTC videoconference on bandwidth-

limited network,” in International 

Symposium on Wireless Personal 

Multimedia Communications, WPMC, 2018, 

vol. 2017-December, doi: 

10.1109/WPMC.2017.8301873. 

[9] A. I. Saveliev, I. V. Vatamaniuk, and A. L. 

Ronzhin, “Architecture of data exchange 

with minimal client-server interaction at 

multipoint video conferencing,” in Lecture 

Notes in Computer Science (including 

subseries Lecture Notes in Artificial 

Intelligence and Lecture Notes in 

Bioinformatics), 2014, vol. 8638 LNCS, doi: 

10.1007/978-3-319-10353-2_15. 

[10] M. ŞAHİN and H. YURDUGÜL, “A 

Content Analysis Study on the Use of 

Analytic Hierarchy Process in Educational 

Studies,” Eğitimde ve Psikolojide Ölçme ve 

Değerlendirme Derg., 2018, doi: 

10.21031/epod.373784. 

[11] D. Serhan, “Transitioning from Face-to-Face 

to Remote Learning: Students’ Attitudes and 

Perceptions of using Zoom during COVID-

19 Pandemic,” Int. J. Technol. Educ. Sci., 

vol. 4, no. 4, 2020, doi: 

10.46328/ijtes.v4i4.148. 

 

 

 

 

 



Januponsa Dio, dkk, Comparison Best Video Conference …   81 

[12] R. S. Al-Maroof, S. A. Salloum, A. E. 

Hassanien, and K. Shaalan, “Fear from 

COVID-19 and technology adoption: the 

impact of Google Meet during Coronavirus 

pandemic,” Interact. Learn. Environ., 2020, 

doi: 10.1080/10494820.2020.1830121. 

[13] A. R. Rojabi, “Exploring EFL Students’ 

Perception of Online Learning via Microsoft 

Teams: University Level in Indonesia,” 

English Lang. Teach. Educ. J., vol. 3, no. 2, 

2020, doi: 10.12928/eltej.v3i2.2349. 

[14] R. Singh and A. Soumya, “Updated 

comparative analysis on video conferencing 

platforms- Zoom, Google Meet, Microsoft 

Teams, WebEx Teams and GoToMeetings,” 

EasyChair world Sci., 2020. 

[15] L. Galindo-González, “The BigBlueButton 

in teaching- learning processes, 

invironmental education in ecotecnologies 

for sustainability,” J. Teach. Educ. Res., 

2020, doi: 10.35429/jter.2020.17.6.17.29. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


