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ABSTRACT:

Introduction/purpose: This paper presents the transformation of the current, classical approach to teaching. Online platforms
enable students with and without disabilities to follow classes without hindrance during the lecture period. After the lecture, they
are allowed to view video and presentation materials. The main advantage of this way of teaching is the possibility of attending
classes from any location and from any device; it is only important to be connected to the Internet.

Methods: Full integration with the already existing Faculty Information System has been performed. The paper describes a new
approach to teaching and illustrates the expected benefits of online teaching. The platforms used in this integration are Microsoft
Azure, Microsoft Office 365 Admin, Microsoft Teams, Microsoft Stream and Microsoft SharePoint.

Results: The result of the test of work with students showed that by introducing a system for online teaching, we directly affect
the improvement and quality of teaching.

Conclusion: Consideringall the results, it can be concluded that the transition to the online way of teaching allows end listeners a
comprehensive transfer of knowledge as well as re-listening to the same. This model can be used for an unlimited number of users
in all Institutions, regardless of whether the field of activity of these Institutions is of educational origin.

KEYWORDS: education, online learning, teaching analysis, Microsoft Teams, Microsoft Azure.
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Pe 3m0oM e:

BseacHue/uean: B AaHHOI cTaThe IpeACTaBACHA TPaHCPOPMALIUS CYILECTBYIOETO KAACCHIECKOTO OAXOAA K 00y ueHu0. OHAaIH-
naarpopma IMO3BOASET BCEM CTYACHTaM, B TOM 4HCAE M CTYAGHTaM C OTPAaHHYEHHBIMH BO3MOXHOCTSIMH OECIpPEIATCTBEHHO
IIOCEINATh ACKLIUM U 3aHATHsL. [ JocAe ACKIIMIT OHE MOTYT IPOCMOTPETH BUACO3AIINCh H IIPE3CHTALMOHHbIE MaTepHabl. OCHOBHBIM
TPEUMYILECTBOM TaKOTO Clocofa 06yYeH s SBASETCS BOSMOXKHOCTb TIOCEIATh 3aHATH, HAXOASCH B AIOGOM TOYKE ¢ OMOLIBIO
A1060TO YCTPOHCTBa, EAMHCTBEHHBIM YCAOBHEM sIBAsETCS Haamuue HHTepHeTa.

Mertoapt: [Tponssesena MoAHas MHTETPALIHA C YKE CYIIECTBYIOLEH HHPOPMALIMOHHOM cHCTeMOH akyabTeTa. B cTathe omucan
HOBBIH ITOAXOA K 00Y4EHHIO U IIPHBEACHBI OXKHAAEMBIE IPEUMYILECTBA OHAANH-00yuenust. [ IpuBeaeM MAATGOPMBL, HCIIOAB3yEMbIE
B AaHHOM uHTerpauun: Microsoft Azure, Microsoft Office 365 Admin, Microsoft Teams, Microsoft Stream u Microsoft
SharePoint.

Pesyabrarbl: PesyAbTarhl TecTHPOBaHHs pabOTHI CO CTYACHTAMH NOKa3aAM, YTO BHEAPEHHAS CHCTEMA OHAAHH-OOYYeHHs! UMeeT
HETIOCPEACTBEHHOE BAHSHHE Ha YAY4LICHHE KAY€CTBO 00y YeHHUSL.

BbiBoaBI: Y4uThIBasL BCE PE3YABTAaThl, MOKHO CACAQTh BBIBOA, YTO OHAAMH-OOYYCHHE IIO3BOASICT KOHCYHBIM CAYILATCASIM
TNIOAHOLICHHO YCBAHBATh 3HAHMS BO BPEMs! ACKLIHI, a TAK)KE OHH HMECIOT BO3MOXKHOCTb HX IIOBTOPHOTO MPOCAYIIMBAHHSL.
AaHHOI MOAEABIO MOKET II0AB30BAThCs HEOTPAHUYEHHOE KOAMMECTBO IIOAB30BATEACH H3 BCEX YUPEKACHHI, HE3ABHCHMO OT TOTO,
OTHOCHTCS AU cdepa ACSTEABHOCTH 3THX YIPEKACHHH K CHCTeMe 06pasoBaHHusL.

KnwowdueBLEe CJOB a: oGpaaoBaHue, OHAaﬁH—OqueHHe, aHaAU3 o6yquI/m, Microsoft Teams, Microsoft Azure.

ABSTRACT:

YBoa/upm: Y 0BOM paAy nprKasaHa je TpaHCpOpMALIUja TPEHY THOT, KAACHYHOT npucTyna Hactasu. OHaaju naardgopma omoryhasa
CBUM CTYACHTHMA, [1a 1 OHHM Ca XCHAUKEIIOM, A2 HECMETAHO IIPaTe HACTABY y TEPMUHY NpeAaBatba. Hakor Tora, omoryhero um je aa
IIPErACAQjy BUACO U IIPE3CHTALIMOHE MaTepHjaae. [AaBHA NPEAHOCT OBAaKBOI HAYMHA IIPEAABAIbA jecTe MOIyhHOCT npucycTBOBaMba
HacTaBH ca 6UAO Koje AoKawuje 1 ca 610 xor ypehajakoju je moBe3aH Ha HHTEPHET KOHEKLIH)Y.

Meroae: MsBpuiena je nornyna nnrerpaumja ca Beh nocrojehum daxyarerckum nupopmanmonum cucremom. Paa omucyje HoBr
IIPUCTYI HACTABU U MAYCTPYje OYEKMBaHE PEAHOCTH OHAAjH Hactase. [1aargopme koje cy kopumheHe y 0Boj MHTerpanuju cy:
Microsoft Azure, Microsoft Office 365 Admin, Microsoft Teams, Microsoft Stream u Microsoft SharePoint.

Pesyararu: Peayarar TecTrpaa pasa ca CTyACHTHMA ITOKA320 je Aa ce yBODEeHEeM CHCTeMa 32 OHAAJH PEAAN3ALIH]y HACTABE AUPEKTHO
yTrie Ha 1o6OmIakhe U KBAAUTET HACTABE.

3akayuak: Caracaajyhu ce pesyarare Mmoske ce Ao0hu A0 3aKkmyUKa A2 IPEAA3AK HA OHAAJH HAYMH IPEAABaba OMOryhasa Kpajbum
CAyIIAOL[MMa CBCOOYXBATHU IIPEHOC 3HAMa, KA0 M HEroBO NMOHOBHO npecaymaame. OBaj mMopea je moryhe xopucruru Ha
HeorpaHn4eHOM 6pojy KOPHCHUKA Y CBUM HHCTUTYLHjaMa, 6e3 0031pa Ha BHXOBY ACAATHOCT.

KEYWORDS: eAyKaliHja, OHAQJH yuerbe, aHaansa HacTase, Microsoft Teams, Microsoft Azure.

INTRODUCTION

Starting from March 2020, almost all spheres of business were forced to switch to the online way of doing
business. The new health crisis has demanded that more and more organizations use telecommuting to
preserve and respect social and spatial distance. Therefore, the conditions created by the emergence of the
Covid-19 pandemic provide an opportunity for intensive research into teleworking, all for the purpose of
adapting to this way of everyday work as well as maintaining the current global economy. This way of working
leads to the flexibility of employees in various types of business and provides a completely new way of working
for the end users of the system. Switching to this way of working has increased productivity, reduced the costs
of employers as well as employee fatigue due to daily commuting (Purcarea & Purcarea, 2008). Certainly,
the biggest problem in terms of this way of working is reflected in the adaptation to new technologies as well
as raising awareness of the necessary computer knowledge of the end users of the system.

This paper describes all parts of the system that are analyzed for the purposes of teaching at university
academic studies. Also, the implementation process as well as the student and faculty approach to the

platform will be described.
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Compared to classical teaching, online teaching offers many more benefits for students. Certainly, the
biggest advantage of online teaching is the re-viewing of recorded materials as well as access to the platform
from any location and any device that has Internet access.

Pokorni states in his work that in the middle of the nineties, a new term, modern distributed learning,
was created. This type of distance learning is a system and process of connecting students with distributed
educational resources. Distance education in relation to the classical way of education shows advantages such
as enabling lifelong learning and professional development, participation in the highest quality and most
prestigious programs, choosing one's way of learning as well as many others (Pokorni, 2009).

The paper combines a practical analysis of teams as a computer-supported collaborative learning process
(CSCL) and explains what teams can offer to teachers in higher education institutions. This paper argues that
the online learning process develops shared learning as a process of peer interaction that the mentor mediates
and structures. The discussion can be promoted by presenting certain concepts, problems or scenarios,
and is led by efliciently directed questions, introduction and clarification of concepts and information and
references to previously learned material (Bozkurt, 2019a), (Bozkurt, 2019b), (Bozkurtetal,2019), (Bozkurt
& Sharma, 2020).

EXISTING SOLUTIONS

There are a number of software solutions for online video calls on the market. This part of the area gained
its greatest popularity with the appearance of the Covid-19 global pandemic. Software platforms such as
Microsoft Teams, Zoom, Google Meet, Cisco Webex and many others have shifted much of their revenue to
developing additional plug-ins to upgrade their existing software solutions. In this way, each company tries
to position itself as a market leader and maintain its popularity with end users.

Among the large number of platforms for online video chats, the Microsoft Teams platform stood out
the most. In addition to using video calls, the platform offers the possibility of using chat messages, video
recording of meetings as well as creating tests directly within the platform.

Tsai predicts that by the end of 2021, Microsoft Teams will be in use in more than 41% of companies
worldwide (Tsai, 2018). The current situation is such that the Microsoft Teams platform is used daily by
more than 75 million active users. Statistically, in July 2019, the Microsoft Teams platform had 62 million
active users. Based on these data, we come to the conclusion that the number of users of this platform has
increased rapidly with the emergence of the Covid-19 pandemic.

Microsoft Teams offers the ability to integrate with the existing Moodle solutions. This provides an
opportunity for educational institutions to synchronize Moodle courses, grades and assignments. By
synchronizing these two platforms, we create a whole in which all modules are located on one platform
(Martin & Tapp, 2019).

Starting from the assumption that the realization of teaching depends on the educational system and
the way of knowledge transfer, we come to the conclusion that the introduction of online teaching has
badly affected the quality of teaching of educational institutions not accustomed to such work (Misha et
al, 2020), (Fabiano & Radenovi¢, 2020a), (Fabiano & Radenovié, 2020b), (Fabiano & Radenovi¢, 2021).
Daisy and her expert team believe that the online way of transferring knowledge has caused alot of damage to
medical educational institutions in many ways. The greatest negative impact is visible in the area of practical
knowledge and practical exercises. The problem that arises is that practical classes cannot be held on real
examples in specialized laboratories. Another negative impact is that practical work in the real environment
in the form of going to the hospital is not possible because a large number of hospitals have become Covid-19
hospitals and for that reason students do not have access to them (Henderson et al, 2020), (Juan, 2021).
However, despite the challenges posed by the pandemic in providing health care, this type of virtual learning
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represents acceptable results of knowledge transfer. This way of knowledge transfer opens the possibility of
expanding virtual teaching in all types of education around the world.

PROJECT DESCRIPTION

It is important to note that full integration with the already existing Faculty Information System has been
performed. It would be good if after enrollment the student gets access to his Microsoft Office 365 account
and with the help of the same access to the platform itself. Students have Microsoft Office 365 calendars in
which the teaching dates in the current year are predefined, created by professors and assistants before the
beginning of the semester. It is reccommended that all students be able to follow the course optionally and
that the system be fully open to guests of the system (guest access). In addition to classes, consultations are
expected to be held through the Microsoft Teams platform.

Each team within the Microsoft Teams platform represents one subject. Each student has insight only
into the teams (subjects) he / she is following in the current year. After passing the exam in the subject, the
student is no longer authorized to access it. Realized lectures and exercises at the university are recorded
in their entirety and are all visible to students after lectures and exercises. Students view videos using the
Microsoft Stream platform.

For the needs of the analysis, the platform was implemented at several physical locations, namely Belgrade,
Novi Sad and Nis. The system also supports the possibility of access for students who access from domains
thatare not from the Republic of Serbia. Students who access the platform in this way are guests of this system
and have a restrictive overview of the content in relation to the students from the Republic of Serbia. Before
the introduction of the state of emergency in the country, the university realized classes in the classical way
with the use of amphitheaters and electronic classrooms. Each of these lectures involved the physical arrival
of students at the university as well as the use of technical equipment by lecturers and students (computers,
monitors, projectors, etc.). After the implementation of the Microsoft Teams platform, we directly reduce
the cost of technical equipment.

The analysis of this paper required the assignment of more than 6000 students as well as 300 lecturers to
different groups within the Faculty Information System as well as within the Microsoft Office 365 groups.

Students with previous computer knowledge and knowledge in the field of new technologies have created
avery optimistic attitude towards the online way of knowledge transfer. Their performance and self-directed
learning were directly affected by the use of e-platforms during the Covid-19 pandemic.

PROPOSED SOLUTION

In order for integration to be possible, in addition to all other external factors that can potentially affect
the quality of video and audio material transmission, the most important item is certainly the Internet
connection. In this case, the speed of the Internet connection of the lecturer and the listener is important.
Based on the performed test, the obtained results are such that the largest number of listeners and lecturers is
in the range of 60-80% of the quality of the Internet connection. The results of this test are shown in Table 1.

855



VOINOTEHNICKI GLASNIK/MILITARY TECHNICAL COURIER, 2021, VOL. 69, NO. 4, OCTOBER-DECEMBER, ISSN: 004...

TABLE 1
System performance

: : MNurmber of Mazdmum number of
Microsoft Service | iavernent points points (100 100%)
Exchange Cnline 79 100
sharePoint Online 53 100
Microsoft Teams 72 100
Cuality pf Internet aa% 100%
connecton
SUM 204 200

We will primarily rely on the use of the Exchange Online service. Based on a test done on 6107 users, the
result shows that the average latency is 30ms. This number indicates that users have been able to use the app
without interruption for the past 30 days. SharePoint gives slightly worse results for a reason. The obtained
result is the result of the use of Wi-Fi connection by the end users of the system and slightly worse quality
of the upload and download stream. Compared to the SharePoint platform, the Microsoft Teams platform
offers much better performance for end users. The platform itself is the most commonly used compared to
all Microsoft platforms within the Microsoft Office365 package. This is also visible in test results with final
results such that UDP latency is 50ms, UDP jitter 27ms and UDP packet loss 0.33%. Based on the test,
information was obtained that 31% of users who use the Microsoft Teams platform spend more than 10
hours each week in meetings or lectures, Table 1. In this way, we come to the fact that the attendance of
online classes is much higher compared to traditional classes. The fact is that these results are influenced
by the flexibility of access to teaching and the reduction of costs for students studying in non-residential
cities (Burcea & Marinescu, 2011). The obtained result is among the best in this part of Europe, taking into
account the quality of the Internet in our country compared to the surrounding countries. The obtained
results serve us to adjust the system and avoid possible unwanted problems in the following years of distance
learning. The potential escalation of certain system problems can have a very negative impact on the overall
learning system.

In addition to classic lectures and exercises, students use the 1-on-1 call option very often. One example of
alon 1 callis student and professor consultations. The average obtained on the basis of the test is such that
64% of conversations last more than 30 minutes. Based on this information, we gain insight into the fact that
a large number of students use this option to develop projects in groups as well as mutual counseling, The
amount of time spent on the platform in one week of lectures is visible in Figure 1. Based on the illustration,
we can conclude that professors who teach in most cases use video and audio as well as screen sharing at the
same time. This way of presenting creates a much greater interaction between students. Students are able to
see some practical interactive examples in addition to listening to lectures.

Lecturers often use graphic boards during lectures in order to interact with the presented materials at
the highest possible level. In addition to technology, the interaction is directly affected by the quality of
knowledge transfer by the lecturer. The number of meetings organized on the Microsoft Teams platform in
the previous 30 days is shown in Figure 2.
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FIGURE 1
The amount of time spent on the platform in one week of lectures
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FIGURE 2
Number of meetings in the previous 30 days

The use of the Microsoft Teams application has increased by 1368% since the university switched to online
teaching. This is the information obtained based on the use of the previous 90 days.

Video and presentation materials can be accessed through the Files and Videos tabs on the Microsoft
Teams platform. Each team / subject has an identical structure that contains the following elements:

- Posts — notifications sent to students as well as test results

- Files — page of items for storage of presentation materials

- Class Notebook — the ability to take notes by students and professors during and after lectures

- Assignments — tests created for the team / subject

- Grades - review grade students

- Video materials — view student videos using the Microsoft Stream application

Looking at the log files of the Microsoft Teams platform, we came to the conclusion that the largest
number of users access the platform via computers with the Windows operating system, although a large
number of system users have the ability to access via mobile phone. The time range of the graphs is 30 days.
The distribution of licensed system users can be seen in Figure 3.
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FIGURE 3
Distribution of licensed system users

It is important to note that students are allowed access from almost all existing operating systems, which
offers students additional flexibility in terms of monitoring classes (Van Rousselt, 2021).

TECHNICAL PRESENTATION OF THE IMPLEMENTATION OF THE PROPOSED SOLUTION

The existing infrastructure made it possible to retrieve student information from the database. The
information that was needed for the successful completion of the integration is the student's e-mail and the
ID of the team in which the student is. Student information is automatically read from the database and
sent in .csv format to the shared disk of the existing infrastructure. For this type of integration, a PowerShell
script was used, which is run using a .bat file every hour. It is primarily necessary to create new student
emails using the PowerShell environment. The initial password for all University students is their JMBG
number. Changing all student passwords is enabled using the PowerShell script. The first step in developing
an automated proposed solution is reflected in the creation of new student Microsoft Office 365 email
addresses. The PowerShell script codes are shown in the next section of the paper.

$ErrorActionPreference="5ilentlyContinue"
Stop-Transcript | out-null
$ErrorActionPreference "Continue"

$LogTime - Get-Date -Format "dd-MM-yyyy HH-mm-ss*
$LogName "Path-to-.csv-file"+$LogTime+" . txt"
Start-Transcript $LogName

$username "username”
$password ConvertTo-SecureString "password” -AsPlainText -Force

$psCred New-Object System.Management.Automation.PSCredential -
ArgumentList ($username, $password)
Connect-MsolService -Credential $psCred
Import-CSV "Path-to-.csv-file" -delimiter “,”|Foreach-Object {
$userCheck - Get-MsolUser -UserPrincipalName $_.UserPrincipalName -
ErrorAction SilentlyContinue
if($userCheck $Null){
$userName = $_.UserPrincipalName
Write-Host "User already exists! E-mail of student is:
"$userName
telse{
Write-Host "User creation begins"
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New-MsolUser -UserPrincipalName $_ . UserPrincipalName -
DisplayName $ .DisplayName -FirstName $_.FirstName -LastName $_.LastName
-Usagelocation "RS"™ -LicenseAssignment
"singimail:STANDARDWOFFPACK_IW_STUDENT"

Set-MsolUserLicense -UserPrincipalName $_. UserPrincipalName -
AddLicenses "singimail:STANDARDWOFFPACK_STUDENT"

Set-MsolUser -UserPrincipalName $_.UserPrincipalName -
StrongPasswordRequired $False

Set-MsolUserPassword -UserPrincipalName $_.UserPrincipalName -
NewPassword $_.NewPassword

Set-MsolUser -UserPrincipalName $ . UserPrincipalName -
PasswordNeverExpires $True

}
}

Stop-Transcript

The mentioned script enabled the automation of creating emails after enrolling a student at the University.
The script retrieves information from the existing Faculty Information System and creates new emails based
on them. Since students will use alarge number of Microsoft services, they need to be assigned the appropriate
licenses. The licenses that are added to each student account are “A1 for students” and “A1 Plus for students”.
The assigned licenses carry all the appropriate services for uninterrupted listening to online classes. The next
step defines the automation of adding students to the appropriate teams selected through the eStudent
platform.

fusername "username”
$password ConvertTo-SecureString “"password” -AsPlainText -Force

$psCred New-Object System.Management.Automation.PSCredential -
ArgumentlList (3username, $password)

Connect-MicrosoftTeams -Credential 3psCred

Import-Csv " Path-to-.csv-file" -delimiter ", foreach{Add-TeamUser -
GroupId ¢ .GroupId -user % .email} -Verbose

The use of the script enabled the automation of adding new students based on their email address and the
ID of the team in which it is necessary to enroll a new student.

Also, it was necessary to make a connection between the existing Faculty Information System and the
Microsoft Office 365 platform. It was necessary to associate the ID numbers of all teams with all acronyms
within the existing system. A link table has been created that contains this data and that greatly affects the
security and execution speed of the existing scripts.

DEMONSTRATION OF SYSTEM UPGRADES ON THE EXISTING INFRASTRUCTURE

When we look at the presence of students in online classes in relation to classical classes, we come to the
conclusion that alarger number of students more regularly approached classes in online format. The statistics
showing student attendance over a 30-day time range is shown in Figure 4.
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FIGURE 4
Number of active users of the platform

Based on the information from the system, we can conclude that on average every day there were 3973
students who joined the Microsoft Teams platform.

The interaction of students in relation to classical teaching is much greater. The statistics showing student
interaction over a 30-day time range is shown in Figure 5. The illustration shows the relationship of meetings
held with the microphone on and the camera on. The recommendation to the lecturers is that their camera is
turned on all the time while they are teaching, so that the interaction of the lecture is at the highest possible
level.

40
35
30
25
20
15

10

=—@="Time with the active microphone =@=Time with the active camera

FIGURE 5
Student's interaction

The implementation of such infrastructure has greatly reduced the physical attendance at the University.
Based on a test done on active students accessing the Microsoft Teams platform, the result is that 83% of
students do only remote access type access while the remaining 17% are university professors, assistants and
administrative staff (Jenkins, 2020). The physical presence of students is shown in Figure 6.

The possibility of remote access to services directly affects the flexibility and ease of use of the service itself.
The fact that 83% of users access the service remotely tells us that the access itself is greatly facilitated.
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= Remote access
= Onsite access

FIGURE 6
Remote access and onsite access

RECOMMENDATIONS, DEVELOPMENT PLAN AND NEXT STEPS

According to the current situation in the country and the world, the next step in the way of teaching is still
unpredictable. For now, based on testing, it is considered that the next step will be the joint implementation
of classical and online teaching. The combination of these two modes of knowledge transfer is called Blended
learning (Pal & Vanijja, 2020). This way of teaching offers end listeners the opportunity to choose the format
of teaching as desired, as well as the opportunity to review the recorded video materials after the lecture
(Tucker, 2020).

Considering that this way of teaching is realized in one of these two ways, we come to a new concept
which represents a hybrid model of teaching. This type of model offers the possibility of listening to lectures
simultaneously in both classical and online ways (Tucker et al, 2016). In this case, it is up to the final
listener to decide which way he wants to listen to the lecture. The hybrid model represents a synchronous
type of communication while Blended learning represents an asynchronous type of communication (Cheng,
2014). Asynchronous types of communication can be used as a complement to the synchronous type of
communication (Stevens, 2020).

CONCLUSION

Faced with a situation that has befallen the whole world, most educational institutions have been forced
to switch to online teaching. The result of the test of working with students on the Microsoft Teams
platform showed that by introducing a system for online teaching, we directly affect the improvement
and quality of teaching. In addition to the impact on the teaching itself, a great influence was manifested
in the segment of reducing the costs of educational institutions in various fields, such as the need for
amphitheaters and electronic classrooms. The basic concepts of computer network security and protocols for
secure communication between professors and students are covered. The main purpose of this paper is to raise
awareness of the importance of teaching online. The increase in the number of users on the Internet leads to
the fact that adapting to the online type of teaching should not be a big problem of adapting to end users.
The developed model can be used on all types of educational institutions, regardless of what activities
the institution is engaged in. The authors plan to conduct further qualitative research on the effectiveness
of teams as a computer-supported collaborative learning (CSCL) process. There are currently very few
academic studies on this mode of knowledge transfer. Continuing the development of such services and
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joining learning systems (Learning management system, LMS) will contribute to more significant studies
that will be thrown by testing the effectiveness of these teaching processes (Bond et al, 2019).

This way of knowledge transfer represents the future and it is very important to continue research on the
impact of online knowledge transfer on both the quality and the economy of all countries. It is very important
to test the systems in the context of the theory of education and in this case a social constructivist approach
to shared learning can be applied. A further application of this model of online learning enables a larger
sample that will contribute to better analysis and a better application of distance working modes worldwide.
Academics can use this information as a basic idea to improve curricula. In the future, we plan to work on
a semantic analysis of the system in order to create a better system for distance learning. In the meantime,
other variables that affect learning will be fully expressed and may also be added in the future to explore
correlations and impacts on the learning system. Future studies may explore these models more broadly as
well as the sense and degree of influence of factors that may influence the learning model (Archambault &
Borup, 2020), (Batty, 2020), (Dabija et al, 2014), (Dellarocas, 2003).
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