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Abstract 

The advent of the Covid -19 pandemic has caused an increase in demand of internet connectivity in order to avoid 

contact, that will result in the increase in transmission of the virus. Due to this pandemic, there is increase in demand 

for internet access to deliver lecture to student using teleconferencing via communication software like Zoom, but 

internet bandwidth is needed at both end to achieve a teleconference session. This has led to increase in cost of 

getting internet access. In this paper an Algorithm was developed that can be used to reduce internet access cost and 
also improve internet accessibility for lecture delivery via teleconferencing. The result obtained shows a large 

reduction in the cost of acquiring internet access (data) in order to access lecture or deliver a presentation.  
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Introduction  

Teleconferencing means establishing a meeting through a communication medium. It involves linking two or more 

people at two or more location. There are six types of teleconferencing the one that involve audio only (Colburn et 

al., 2001), audiographics, computer, video, business television and distance education (Allen M, et al 2002). Each 

method differs by the technology been deployed but still establish communication between two or more location. 

Innovation in technology has also made teleconferencing more interactive (Barkhi et al., 1999). The advent of the 

pandemic has forced many countries to restrict movement and introduce lockdown, all forms of gathering was 

banned to curb the spread of the virus (Covid-19). This has lead to the need to shut down educational institution 

hence other means of learning was used the use of teleconferencing software (Grenville, et al 2000) and the demand 

for two way communication between the lecturer or teacher and the student was through the use of the internet, to 

provide access to student in a remote location (Bordia, P. 1997). The most popular communication software used is 

Zoom among other like Google hangout, Cisco webex (Millard, N.J. and Gillies, S. 2012). The cost of internet 

bandwidth almost made access to this mode of teaching and learning inaccessible due to the high cost of purchasing 

bandwidth and the bandwidth consumption per each lecture session using Zoom. To that end an algorithm was 

developed in other to reduce bandwidth consumption during a session and by extension reducing the cost of 

bandwidth.  

Common terms used in teleconferencing: 

1. Bandwidth: A volume of data throughput measured in Megabit per seconds or Gigabit per seconds, 

2. Internet: Access to a global network the world wide web provide access to global location. 

3. Data bucket: An amount of data volume that can be accessed over a period of time. 

4. Session: The time taken to complete a teleconferencing event. 

5. Zoom: communication software for teleconferencing. 

Communication software operation (Zoom) 

The software allow the presenter or lecturer to initiate a session as shown in figure 1 
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Figure 1: Zoom Interface 

After proper registration, the email of the teacher or lecturer will be used and the zoom id and and password will be 

given to the student to join the meeting at the schedule time as shown in Figure 1. Immediately the start meeting is 

clicked the teleconferencing session as began and participant can easily join from different locations. The algorithm 

can then be followed or implemented.   

Design Algorithm 

Algorithm 1 shows the design algorithm in other to reduce bandwidth utilization, it was discovered that the 

Bandwidth required for a session of 45 minute with full video and audio varies between 400mb to 800mb depending 

on the video background and quality (Hughes, P. 2008).  Typical 800kbps/1.0Mbps (uplink/down link) for high 

quality video. For 720p HD video: 1.5Mbps/1.5Mbps (uplink/downlink) (Chidambaram, L. and Jones, B. 1993) 

Receiving 1080p HD video requires 2.5mbps (uplink/downlink) Sending 1080p HD video requires 3.0 Mbps 

(uplink/downlink) 

(Interaction Associates 2007). This the bandwidth in megabit per seconds, hence for 45 minute 

(60 x45x1.5)=4050MB or 4Gb for a session of 45 minute. The algorithm considers the fact that data consumption 

rest on the video and audio used during the teleconference session. Hence the following algorithm was developed 

and the result of utilization shown in table 1 

 

Algorithm 1 

1. Begin session 

2. Lecturer passes instruction and mute all participant or student 

3. Start lecture or presentation 

4. Student switch off video from there end 

5. Student only unmute when a question is to be asked 

6. End session 
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Result and analysis 

Table 1: result obtained for a session of 45 minute 

S/N Description Data Consumed Data Utilize (GB) 

1 Teleconferencing session with Video and 

Audio from both end. 

4050 MB 4 

2 Teleconferencing session with Video switch 

off and Audio mute at the receiver end. 

80MB  0.078 

    

 

The result shows a tremendous decrease in Data utilization on the student path and also reduced cost of 

bandwidth or data bucket needed for the session of 45 minute. 

 

 

Figure 2: Data utilization for a season of 45 minute. 

Figure 2: Shows the bar chart of data consumed using the algorithm in comparism with data consumed when both 

audio and video are switched on at the client or student/participant end. From the result we can see a 98% reduction 

in amount of bandwidth needed by the participant (student). The result shown in Figure 2 will mean a reduction in 

cost of bandwidth needed for each section when the algorithm is followed. 

Conclusion  

In this paper the Algorithm developed shows a large reduction in the data utilize during the teleconferencing session 

using the Zoom software and by extension reduces internet access cost and also improve internet accessibility for 

lecture delivery. On the path of the student or other presenter this reduces the cost of acquiring data bucket from the 

local provider. If implemented will go a long way in reducing cost of internet access in TVET or similar tertiary 

institution. 
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Recommendation 

In order to reduce cost of internet access needed for a teleconferencing season. Policies should be made to improve 

internet infrastructure which will go a long way in the reduction of the price of acquiring internet access or 

bandwidth. Also indigenous software developer should develop a similar software like zoom that will be accessible 

and cheaper to purchase a full license to enable users enjoy the season as long as there want and not 45 minute. 

References 

Allen M, S, & MacDougall E. (2002) Video conferenced continuing medical education in Nova Scotia. J Telemed 

Telecare. 2002;8:2–4. [Pub Med] 

Barkhi, R., Jacob, V.S. & Pirkul, H. (1999), “An Experimental Analysis of Face to Face versus Computer Mediated 

Communication Channels”, Group Decision and Negotiation, Vol. 8, pp. 325-347   

Bordia, P. (1997), “Face-to-face versus computer- mediated communication:  

A synthesis of the experimental literature”, International Journal of Business Communication, Vol. 34 No. 1, pp. 99-

118. Available at: http://job.sagepub.com/ content/34/1/99.abstract (Accessed: Sept 2020) International 

Journal of Business Research and Development | Vol. 4 No. 4, pp 1-18 17  © Science Target Inc. 

www.sciencetarget.com  

Chidambaram, L, & Jones, B. (1993), “Impact of communication medium and computer support on group 

perceptions and performance: A comparison of face-to-face and dispersed meetings”, MIS Quarterly, Vol. 

17 No. 4  

Colburn, A.R., Cohen, M.F., Drucker, S.M., LeeTiernan, S. & Gupta, A. (2001), Graphical Enhancements for Voice 

Only Conference Calls, Microsoft Research, MSR-TR-2001-95. Available at: 

http://research.microsoft.com/ pubs/69888/tr-2001-95.pdf (Accessed: Sept 2020)  

Grenville, D., K., Denson B.M.,, & Anderson, S. (2000), “Human Factors Issues in Video Teleconference Meeting 

Performance: A Case Study”, Proceedings of the Human Factors and Ergonomics Society Annual Meeting 

2000  

Hughes, P. (2008), “Spatial audio conferencing”, paper presented to the ITU-T Workshop on "From Speech to 

Audio: bandwidth extension, binaural perception", Lannion, France. Avail- able at: 

http://www.itu.int/dms_pub/itu-t/oth/06/17/T061700000D0022PDFE.pdf (Accessed: July 2015)  

Interaction Associates (2007), “20 Simple Ways to Improve Virtual Meetings”, Available at: 

https://www.yumpu.com/en/document/view/8166609/20-simple-ways-to-improve-virtual-meetings-

interaction-associates (Accessed: Sept 2020)  

Millard, N.J. & Gillies, S. (2012), WorkShift: The Future of the Office, BT, Available at: 

http://www.insight.bt.com/downloads/features/18 © Goodman-Deane, Mieczakowski, and Clarkson 2015 | 

Effective Teleconferencing Science Target Inc. www.sciencetarget.com  

 

https://www.yumpu.com/en/document/view/8166609/20-simple-ways-to-improve-virtual-meetings-
https://www.yumpu.com/en/document/view/8166609/20-simple-ways-to-improve-virtual-meetings-

