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Abstract
Positive social interaction in Higher Education (HE) can improve students’ well-being
and by extension their academic performance. During the COVID-19 pandemic, the
transitioning to hybrid teaching and studying remotely have had a considerable impact
on students’ social interaction, with snowballing effects on their settling into and
benefiting from university life, integrating into the student community, and even mental
health.

While not a complete solution, chat systems such as WhatsApp, Facebook Messenger
and Slack have been a help to students under these circumstances. Also referred to as
messaging apps or (mobile) instant messaging tools, they allow two or more people to
communicate via the Internet or a network through sending and receiving messages,
primarily via text, but with recent advancements also through graphics and audio.

The aims of this project were to understand student experiences with using freely
available chat systems for social interaction during the pandemic, and evaluate existing
chat systems against the features that prove beneficial. Its steps were the following:

1. Review the literature on social interaction amongst HE students and during the
pandemic;

2. Conduct a systematic review on student experiences with using chat systems for
social interaction during the pandemic; extract beneficial, and less beneficial, features
of this systems, which become the evaluation criteria for step 3;

3. Conduct an evaluation to a) identify all freely available, functional and recently
updated chat systems from the systematic review and user study; b) assess them in
terms of including the beneficial features; c) conclude on the best overall chat systems,
and the best for different features;

4. Make recommendations for the best chat systems.
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Chapter 1

Introduction

1.1 Context and Motivations

It is well-known that a major part of a student’s experience of Higher Education (HE)
is not just down to the quality of their studies, but also the quality of their social
interactions [63] [78]. Positive social interactions in HE can improve the well-being of
students and by extension their academic performance as well [108].

With the onset of the COVID-19 pandemic and subsequent implementation of social-
distancing and lockdown measures, most Universities across the world became fully
or partially closed, which affected more than 80% of students[94]. This meant many
could not return to campus, and those on campus had limited interactions with members
outside their shared household. Students thus had to adapt to socialising solely through
online means.

Social interaction is particularly important for students and young people because for
many students, University is their first time navigating the world independently of family
support [48]. Therefore, it is vital that they are able to form new support networks and
communities within the student environment.

The shift to online social interactions, resulted in many challenges for students such as
the difficulties with settling into University life and integrating into the student com-
munity, resulting in feelings of loneliness and isolation [108]. However, the increased
online social interaction did result in some positive outcomes for students such as
the ability for them to form communities and a sense of belonging that transcended
geographical borders, timezones and other physical constraints.[110] Furthermore,
socialising via online means allowed students to utilise unique aspects of the communi-
cation channel such as asynchronous communication, to enhance their interactions.[41]

Ways that students used to socialise online include[41]: chat systems such as, WhatsApp[30]
and Telegram [26], video conferencing tools such as Zoom [31] and Microsoft (MS)
Teams [25], discussion forums such as Reddit[19] and social media platforms such as
Instagram [12]. However, this report focuses on students’ experience of using chat
systems.
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Chapter 1. Introduction 2

Therefore, the purpose of this project is to help guide students in deciding which
chat system is best for facilitating social interaction between them and their peers, as
currently there’s a wide variety and the most popular system in the market may not
necessarily be the best for the intended purpose. Furthermore, choosing a sub-optimal
chat system could limit the quality of a student’s social interactions, which in turn could
result in negative consequences for students, as mentioned previously. This project also
aims to determine how the way students use chat systems for social interaction can be
improved by recommending design practices that developers can use when creating
these systems.

1.2 Aims and Objectives:

The aim is to analyse the effectiveness of chat systems in facilitating student social inter-
action in, both academic and extracurricular settings, during the COVID-19 pandemic
through answering the following research questions (RQs):

• RQ1 What are the characteristics of a beneficial online social interaction?

• RQ2 In what ways did students make use of chat systems for social interaction
during the COVID-19 pandemic ?

• RQ3.1 Which chat systems did students find most effective for facilitating social
interaction?

• RQ3.2 Which features of chat systems did students use, and what made them
more or less beneficial for social interaction?

• RQ4 What guidelines can be derived for design practices to better facilitate bene-
ficial social interaction between students via chat systems?

RQs 1-3 were answered, based on results from the literature and user study of University
of Edinburgh (UofE) students and RQs 3-4 were answered based on results from the
software evaluation.

1.3 Project Overview

In chapter 2, I have outlined the background of this project, defining key terms and
providing a literature review of recent, relevant work. In chapter 3, I have described
the method used to complete this project including a literature review, user study,
systematic review and software evaluation. In chapter 4, I discuss the results of the user
study, providing quantitative and qualitative analysis of the data. Chapter 5 outlines a
detailed plan for the systematic review using an adapted version of the PRISMA[83]
statement and the results obtained from this review. Chapter 6 outlines the evaluation
of different chat systems’ functionality and the results of this evaluation. Chapter 7
provides some guidelines and recommendations for designing chat systems. And finally,
chapter 8 provides a summary of the project’s results, conclusion and discussion of the
implications of this project and potential future work.



Chapter 2

Background

2.1 Social Interaction

2.1.1 Importance of social interaction for HE students

Human social interaction has been an integral part of well-functioning societies and
communities for centuries [34] and is facilitated through various forms of verbal and
non-verbal means of communication. The main benefit of social interaction is the
positive effect it can have on people’s physical and mental well-being [44]. It also helps
people to form connections and build a community, which is important in combating
the risk of loneliness and isolation.

Socialising in the context of Higher Education can refer to both peer-to-peer interactions
amongst students as well as student-faculty relations, i.e. interactions with course
instructors [70]. Social interaction is particularly important for those in Higher education
in helping them build a support network with other students and gain a sense of
belonging [44] which is an integral part of easing a student’s transition into campus life.
Furthermore, students can make connections that could prove useful in the future e.g.
in building a professional network, enhancing their social skills [114] and improved
academic performance [106] [61]. Social interaction is an integral part of students’
well-being, and can increase their motivation and engagement with learning [63] [61]
which can result in their improved performance[42] [108]. Conversely, a lack of positive
social interactions can result in overall decrease in student well-being through feelings
of loneliness and isolation [109] which can negatively impact their experience of HE.

2.1.2 Advantages and disadvantages of Online Social Interaction

Since the development of Internet Communication Technologies (ICTs) such as email-
ing, texting and online chat systems[89], students have been able to socialise both
in-person and through online means. Online interactions can also be referred to as
Computer Mediated Communication or CMCs [41]. Some advantages of online social
interaction compared to socialising in-person include:

(1) Increased accessibility[110] to interact with people irrespective of geographical lo-
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Chapter 2. Background 4

cation, e.g. in different time-zones. This enriches their student experience by increasing
the overall number of people they can interact with and exposing students to greater
diversity in experiences and backgrounds.
(2) The option of anonymity, which allows students to communicate more openly
without fear of being judged (depending on the features of the system being used to
communicate). [110]
(3) The opportunity for asynchronous communication e.g. the ability to review a mes-
sage before submitting it allows students to draft contributions to conversations in a
way that cannot be facilitated by face-to-face (F2F) social interactions. [110]

However, online social interaction, especially amongst young people, is often associated
with various harms and risks such as cyber-bullying [110], the ability to distract users
from sleep or important responsibilities like schoolwork [93] [64]. However, there is
a general consensus in research that these risks can be mitigated by young people’s
techniques for handling and navigating them [110], such as reaching out to trusted
family members/carers, utilising report functions on platforms and being mindful of
their account privacy settings. [93]. Another disadvantage of online social interactions
is that in order to access to utilise CMC, students would require electronic devices such
as mobile phones and suitable software, e.g. an instant messaging app on their phone
and lacking the necessary equipment and/or internet connection would prevent them
from connecting with their peers in this way. This issue is minimised, however, as use
of electronic devices, in particular mobile phones, is widespread amongst the student
population [105].

2.1.3 Social Interaction and COVID-19

Following the World Health Organisation’s (WHO) declaration of the COVID-19
pandemic on March 11th 2020 [46]many countries implemented some form of lockdown
and social-distancing restrictions in order to counteract the virus’ spread. This led to
the full or partial closure of Universities and the shift from in-person to predominantly
online and hybrid teaching models. As a result of these measures, facilitating in-person
social interaction beyond members of one’s household became difficult [71], so students
had to rely on ICTs such as chat systems to help bridge this gap. As discussed previously,
a lack of social interaction can lead to adverse consequences for students and studies
have shown that feelings of loneliness and isolation increased as a result of the pandemic
[109] [58] especially amongst young adults [71].

2.2 Overview of Chat Systems

There are lots of different types of ICTs[93] [89] that facilitate online social interac-
tions, with chat systems being one of them[41]. Chat systems can also be referred to
as ’messaging apps’[104], ’instant messaging tools’[98], ’mobile instant messaging
(MIM)’[98] [105], [103] and are a form of technology that allows for 2 or more people
to communicate via the Internet or another form of network through sending and receiv-
ing messages[37]. This is done primarily via text [41], but with advancements in chat
system technology, messages are often a mixture of media including text, graphics (emo-
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jis and stickers) and audio. Some other features of the chat systems include: private and
group messaging, and sharing files[102]. Chat systems have multiple features but with
messaging as their primary feature (different to SMS texting) and are also not integrated
into another platform, e.g. direct messaging functionality as part of Instagram[12]. Due
to the text-based nature of chat systems they can be difficult to define as this form of
’online chat’ is a common component of other forms of ICT e.g. social networking
services (SNS) and video conferencing tools[41]. For the purposes of this project, chat
systems have been defined in terms of the following features: (adapted from [102]:

1. Primary function must be messaging

2. Private Messaging

3. Group Messaging

4. File-sharing

5. Sharing images and videos,

6. Chat/message history

Common additional features [102][41], include: calling (audio-only and with video),
Online status, Read and Delivery receipt, Contact List and Notifications.

Chat system is the main term that is used in this paper. Other definitions imply that
communication is done exclusively via text-based messages, whereas modern chat
systems have additional features nowadays such as the ones listed above which allow
for various modes of communication. This aspect of chat systems can be referred to as
multimodality[41].In this paper the terms: tools, platforms and software will also be
used interchangeably to refer to chat systems. Chat systems are one of the most popular
forms of ICT [104] [76]. A major advantage of chat systems compared to other ICTs is
the unique combination of both asynchronous and synchronous communication, (which
can be described as ’quasi-synchronous’)[104] [105]). This is because with messaging,
one can draft messages before submitting them in a similar fashion to composing an
email, but unlike emails users can receive a response both in faster time (sometimes
immediately[47]), or after a significant time delay[64].

2.3 Literature and Systematic Review

2.3.1 Introduction

The project involved a review of relevant literature, as well as 2 systematic reviews,
one on the student experience of chat systems and another on evaluating the chat
systems themselves. A literature review involves examining sources such as research
papers and books in order to summarise and critically analyse previous research related
to a particular topic.[66] A systematic review involves summarising literature using
specific methods to choose and evaluate research on a particular topic. There are
different methods that can be used, but they have to be explicit and reproducible.
[35] [113] The main difference between the 2 review types is that a literature review
tends to look at a smaller sample of literature, whereas systematic reviews are more
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comprehensive/rigorous as they look at all the relevant literature on a topic before
filtering out resources that do not fit the eligibility criteria.

2.3.2 Description of PRISMA [83] Framework

For the systematic review in this project, the PRISMA[83] statement was used. The
PRISMA [83] statement (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) is a well-established, widely-recognised guideline including a 27-point check-
list that can be used to efficiently report on a systematic review. The checklist is divided
into 7 sections, namely Title, Abstract, Introduction, Method, Results, Discussion and
Other Information. Below is a description of each section [83]:

Title: The title should include details regarding the objective of the study. [83]
Abstract: Provides a short overview/summary of the review [83]
Introduction: Includes the rationale and objective of the review[83]
Methods: this section details the eligibility criteria used to filter sources so that only
relevant ones are included in the review [83]. Additionally, this section includes the
plan used to search for studies and explains how they were selected. The method of
extracting, summarising and analysing data from the studies as well as assessing the
levels of bias and certainty in them is also mentioned.
Results: The PRISMA[83] framework also includes a flow diagram in this section to
track the number of records initially selected before the screening process, where items
are included/excluded based on a set of eligibility criteria. The studies that are included
are cited and their results stated. Then the results are analysed and reported.
Discussion: Includes a summary of the review results, expansion on any limitations of
these results or the review process itself, as well as discussion of future research[83].
Other Information: In this section, registration information and review protocol (if
applicable) are stated[83]. Also, any support for the review (e.g. financial) is mentioned
along with competing interest between multiple authors of the review (if applicable)
and the availability of data from the study.

2.4 Data Collection and Analysis Methods

The project also involved a user study. For the study multiple data collection methods
were considered including [84] focus groups, interviews, questionnaires and observation
studies. Focus groups involve gathering information of the opinions and attitudes of a
group of people through moderated discussion[60]. Unlike focus groups, interviews
involve a researcher directing questions to an individual. Interviews can be either
structured, with a fixed set of prepared questions, completely unstructured using open-
ended questions based on participant responses and semi-structured which combines
both methods. Questionnaires resemble interviews as they can include both open-ended
and close-ended questions, however unlike interviews, questionnaires can more easily
gather information from a large group of individuals therefore generating lots of data.
All of these methods can be conducted F2F or online and can produce a mixture of
qualitative and quantitative data. The standard analysis methods of descriptive statistics
(including mean, median, mode and standard deviation) can be used to summarise
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quantitative data and interpret results[52]. To interpret qualitative data, the techniques
content coding[95] and thematic analysis[40] can be used. Content coding [95] involves
labelling and categorising data into themes, and thematic analysis is a useful method to
examine these themes and identify key patterns.

2.5 Software Evaluation

The effectiveness of a piece of software can be evaluated in terms of both its functional
and non-functional features[43]. Functional requirements encompass a system’s capa-
bilities and tasks it must be able to carry out, e.g. if a chat system includes a feature
to share files between users. On the other hand, non-functional requirements refer to
general attributes the system should have that affect a user’s experience, e.g. how easy
or difficult a system is to use. There are various different methods for evaluating soft-
ware [111] including those that involve the target user either by collecting their usage
data directly or by asking users to provide feedback in the form of verbal reports or a
questionnaire. Other methods such as design walkthroughs where software developers
walk through a software to identify potential areas of improvement and heuristic reviews
involving evaluating systems based on a set of usability heuristics. Non-functional
requirements such as usability can be difficult to define [43] as they are less tangible
than functional features of a system. However, this User Experience Questionnaire[97]
which is a standardized questionnaire format often used to measure software usabil-
ity, details a comprehensive list of various different non-functional requirements for
software.

2.6 Related Previous Work

2.6.1 Students’ usage of chat systems for social interaction

Previous literature on chat system usage for social interaction concerning HE students
tended to focus on socialising within an academic setting, e.g. peer-learning, discussions,
group projects etc. rather than in extracurricular capacities [87] [76]. In particular, this
systematic review by Sivabalan K, Ali Z [98] synthesised results from 40 articles and
focused on how using MIM improved the language learning experience for students.
Christoph Pimmer and P Rambe [87] conducted a systematic review that found using
MIM in education improved student engagement and enhanced collaborative learning.
However, the main limitation of this study’s finding is that only 11 studies were included
in the review. A more-large study [76] carried out by Florence Martin, Lynn Ahlgrim-
Delzell, and Kiran Budhrani analysed 157 articles and identified instant messengers
as the most used ICT compared to other video conferencing tools and other ICTs.
The greater number of studies included in the review therefore make the findings
more generalisable, however, all three of these studies [98][87] [76] are quite outdated
which limits the significance of the findings. A more recent systematic review[39] by
Melissa Bond, Svenja Bedenlier, Katja Buntins, Michael Kerres, and Olaf Zawacki-
Richter explored how a range of ICTs, including social networking tools (some of
which could potentially include chat systems) effectively engaged HE students in their



Chapter 2. Background 8

education. However, although more recent, all four of these studies precede the onset
of the COVID-19 pandemic and therefore are not applicable in this context. Other
research related to use of chat systems in Higher Education were limited to studying
the experience of a small subset of students, within one department of the university
e.g. Law or Nursing [70], [86] which meant that the relationship between how students
from different departments interact with ICTs could not be explored.

Other studies concerning students have mainly studied their experience using multiple
forms of ICTs and has not focused on chat systems, again in primarily educational
contexts[90][36]. For example, Jessie S Barrot. provided a comprehensive number of
chat systems (classified as social media) in this systematic review[38], including not
only WhatsApp [30], but WeChat [29], QQ [27], Snapchat [24], and Skype [22] as well.
The study found that social media (which included chat systems in this classification) is
beneficial for facilitating language learning amongst students. It is important to note the
literature included in this review was not limited to HE context - it included Primary and
Secondary education, so this may affect how applicable the results are to HE students.
Where the studies explore chat system usage only, most tended to focus on only one
chat system, especially WhatsApp[30] such as these studies exploring how Whatsapp
helped create a sense of belonging and connectedness amongst students[81] [99].

2.6.2 Evaluating effectiveness of chat systems for social interaction

Previous research has tended to focus on only one or comparing a small handful of chat
systems, especially the more popular ones such as [102] WhatsApp[30] [87] [98] and
Telegram [45]. These studies [87] [98][102] are quite outdated as they were conducted
before 2020, in particular the study by Sutikno, Tole, et al. was published in 2016 and
since then the messaging app Viber has become less popular with WhatsApp [30] being
more-widely used currently [98]. Additionally, the chat systems mentioned in these
studies have been updated to include new features such as the ability to delete messages
for all users in a chat[45], share stories [36] or send disappearing messages [73]. Studies
that provided a comparison of several chat systems tended to only evaluate one or two
features of the systems, for example this study [96] by Theodor Schnitzler, Christine
Utz, Florian M Farke, Christina Popper, and Markus Durmuth on user’s perception of
message deletion in MIM which examined the function in 17 different chat systems and
this study[56] which focused on emoticon usage.

Overall, what makes this project significant is the context of COVID-19, focus on
extracurricular peer-peer interactions and evaluation of multiple features of several chat
systems. The results of this study are thus useful in addressing a gap in the research
on HE students’ online social interactions. This project is also unique due to the
triangulation of the following methods: a user study, systematic literature review and
evaluation of chat systems with a focus on student’s experience of using them for social
interaction during the COVID-19 pandemic. Although the scope of the User study
in this project was limited to a sample of UofE students, the systematic review was
not limited to only this context, therefore the more generalised results have helped to
support any findings from the user study. Finally, the evaluation, provided a practical
application of these results.



Chapter 3

Methodology

Figure 3.1: Flow chart illustrating the main steps of this project and the outcomes of
each step

The following chapter outlines the steps taken to complete this project.

3.1 Literature Review

The initial stage of the project involved conducting a review of literature on topics
relating to social interaction amongst students in Higher education, in-person or online
via ICTs including chat systems or in the context of the COVID-19 pandemic to gather
background information on the topic. Specifically, the outcomes the literature review
produced included providing eligibility criteria to be used in conducting the systematic
review and chat system evaluation. Additionally, the literature review provided key
features for defining chat systems as well as methods for reviewing literature and
collecting and analysing data to inform the method of this study.

3.2 User Study

The next step involved conducting a user study of UofE students on their use of chat
systems for social interaction during the COVID-19 pandemic to provide answers
for RQ2 and RQ3. For this, various different data collection and analysis methods

9



Chapter 3. Methodology 10

were considered as detailed in section 2.4 of the background chapter, but ultimately
questionnaires were chosen. Focus groups[84] were considered as more data could be
collected per focus group session due to the ability to observe multiple participants
simultaneously. However, organising focus groups poses the logistic issue of getting
multiple people who are all available at the same time to participate. As well as this,
they would need to be hosted by an experienced moderator, which was not available
for this study. Therefore, there is a greater risk of not receiving balanced input from
participants which would result in data biased to a handful of individuals, essentially
defeating the initial purpose of the data collection method.An online questionnaire was
chosen as it is an easy way to distribute questions to a large number of participants, thus
increasing the probability of gaining a sufficient amount of data [60]. Furthermore, an
online questionnaire also allows answers to be given anonymously, which is likely to
encourage participation. However, the main risk with questionnaires is for participants
to not feel incentivised enough to take the time to complete the questionnaire and
give quality answers. To help with this, semi-structured interview questions were
prepared to complement the questionnaires and gain more in-depth responses from
participants. However, running the questionnaire resulted in enough responses with
detailed and insightful data, so conducting interviews was no longer necessary. This
was also partly due to the consideration of time constraints as the interviews themselves,
as well as the process of transcribing and analysing all the resultant data, is incredibly
time-consuming.

Once results were obtained from the user study, descriptive statistics and visualisations
such as graphs were produced from the quantitative data. The qualitative data obtained
was reviewed and thematically analysed.[40] Reviewing the data involves content
coding [95]. Different techniques were considered[95] including Descriptive, in Vivo,
Emotion and Process. Process coding was not used as it is more applicable to responses
involving lengthy descriptions of a process, which is not applicable in this case as a
majority of students’ responses to the open-ended questions were brief. Combining
Descriptive, inVivo, and Emotion coding made it easier to simultaneously summarise,
maintain some key recurrent words from student responses as well as keep track of the
emotions expressed. Thus, the likelihood of losing out on some data was minimised,
which ensured maximum opportunity for rich analysis.

3.3 Systematic Review

The systematic review had two main stages, which were adapted from the PRISMA
statement[83]: forming the plan and executing this plan to review literature exploring
the student experience of chat systems during the COVID-19 pandemic. The plan
involved first setting eligibility criteria for including relevant sources in the review and
excluding irrelevant sources, as well as choosing key search terms to extract results from
the search engines Google[8] and Google Scholar[10]. Once extracted from the 2 search
engines, all results were screened and either included or excluded depending on if they
met the eligibility criteria or not. Finally, relevant data in the form of quotations were
extracted from the included papers, stored in a spreadsheet table and the major findings
overall were summarised in this report. An additional outcome of this systematic
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review involved extracting eligible chat systems to be evaluated, and the overall results
contributed to answering RQ 2 and RQ3.

3.4 Evaluation of Chat Systems

The chat system evaluation was conducted in order to determine which platforms
were the most effective for facilitating social interaction overall and in terms of their
individual features, and thus provide answers to RQ3 and RQ4. The methods of
evaluating software detailed in the background chapter are usually implemented for
one system but as I evaluated multiple, using one of these methods, e.g. collecting
usage data for multiple chat systems, would be an incredibly time-consuming process.
Therefore, the method used in this project that suited the limited time and resources of
this project, was an adapted version of a design walkthrough focused on identifying the
existence or absence of specific chat system features. To evaluate some aspects of the
system’s usability, I also adapted criteria from this User Experience Questionnaire [97].

I downloaded each chat system in order to carry out the evaluation, if downloaded and an
account created successfully, then the chat system was included in the evaluation process.
I then created a second account on a different device and carried out the evaluation,
simulating communication between two parties from these devices. I exclusively tested
mobile app versions available on a Samsung Galaxy A80 phone[20] and Samsung
Galaxy S10e[20] device, both with Android[2] Operating systems (OS). (I used these 2
devices as they were readily available to me and no funding was provided to explore the
option of purchasing alternatives.) Any feature that could not be found were then looked
up on the company website for the app, or generally via Google [8] Search. I tested
most of the features myself using these 2 accounts but in order to test the group features,
I involved another person to simulate group functions as group functions could only be
tested effectively with a minimum of 3 different accounts in the same chat otherwise
with only 2 people all communications would be equivalent to private/direct messaging.
No personal data was collected from this person in this process, as they required no
active involvement. A numeric scoring system was used to track the availability of the
features, with descriptive statistics calculated for the subtotal and final scores.

3.5 Guidelines for Chat system design and usage

The final stage of the project involved providing guidelines and recommendations in
answer to RQ4 on chat system design based on the results produced from the previous
stages of the project.



Chapter 4

User Study

This chapter outlines the process of carrying out the user study and also contains a
summary and analysis of the results.

4.1 Aim

The aim of this study was to provide answers for RQs 1-3 through gaining a better
understanding of students’ attitudes and behaviours using chat systems. In particular,
their expectations for what beneficial social interactions via chat systems should entail
(RQ1), how they used these systems to facilitate social interaction (RQ2) and which
chat systems and their specific features they felt aided or hindered this process (RQ3).

4.2 Study Participant Recruitment

In order to recruit participants, my supervisor emailed the questionnaire to all students
within the School of Informatics, and I also forwarded the questionnaire through other
social media channels and groups with fellow Edinburgh University students. The
questionnaire was open for 12 days from 27th October till 7th November 2022 and
during this time follow-up messages were sent out to students to encourage them
to complete the questionnaire. The total number of participants that completed the
questionnaire was 110, and based on the results from A.11 - 108 of these students had
experience using chat systems. (The remaining 2 did not have experience and therefore
were only able to answer questions 1-9 of the questionnaire, as the remaining questions
regarding chat systems were not applicable.) A detailed summary of the participant
demographics is in this table A.9 Each participant will hereby be referred to as S1-110.

4.3 Protocol

As detailed in section 3.2 of the methodology, I prepared a set of close-ended and
open-ended questions based on RQs1-3 A.1, for participants as well as a Participant
Information Sheet (PIS) and consent form D.1 for them to read before answering the

12
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questions. MS Forms[17] was used to create the questionnaire and gather responses.
The online format was used as a convenient way to distribute the questionnaire amongst
students in order to directly access their perspective of chat system use for social
interactions during the COVID-19 pandemic.

4.4 Data Analysis

I initially got some basic and overall insights using automatically generated visuali-
sations provided by MS Forms[17] and MS Excel[16]. I used these and calculated
descriptive statistics to analyse the quantitative data. For qualitative data, results from
the literature review were used to suggest some themes as starting points for top-down
coding (also to list some potential themes and subthemes for the thematic analysis[40]).
NVivo[18] was used to carry out this combination of top-down and bottom-up coding
and thematic analysis. The coding techniques [95] used were a combination of primarily
In Vivo coding as well as Descriptive and Emotion coding. After coding all the data, I
introduced some themes based on key themes identified in literature review and added
new themes identified from the coding process. Themes were then reviewed again after
the 1st systematic review to rename/re-categorise some responses and themes to align
better with certain terminology/themes identified in the review. This section of the
appendix ?? shows the final themes and subthemes.

4.5 Results

4.5.1 RQ1 Characteristics of beneficial online social interactions

The following are the major themes identified in participant responses to Q9A.11
discussed in order of most to least mentioned.

Emotions and Feelings (148)
The most common theme in students’ answers (136/148 references) related to a positive
feeling or emotion they felt that online social interactions should elicit or should
be experienced. The 2 most recurrent themes that were mentioned being related
to ‘Happiness/increased well-being’ and ‘Community/connection/togetherness and
sense of belonging’. The following response exemplifies both themes: S36 ‘Comfort,
happiness and having a connection with a person online makes you feel less lonely’. This
is in-line with results from the literature, as it highlights the importance of community
and sense of belonging that students have[75] [62]. Some answers (12/148) students
gave referred to negative emotions they wanted to avoid in order to have a beneficial
online social interaction. This included students who explained how it was important to
them to feel less lonely or isolated: One student detailed how they did not want ‘toxicity’
in an interaction and two stated they wanted interactions to not be ‘anxiety-inducing’
which can be expected as online communications have often been associated with
evoking stress and/or anxiety for users [33]. One participant, S82 also explained how it
was important that online social interactions are: ‘situations where it does not feel like
I’m being talked down to, and that what I’m saying is being properly understood’.
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Relationships
Many answers (44) students gave also referenced how beneficial online social interac-
tions involve certain relationships, such as those with family and friends, maintaining
pre-existing relationships as well as forming new ones. S44: ‘Meeting new people,
keeping contact with friends and family who you may be away from’ In particular,
many student responses mentioned how chat systems helped them to maintain contact
with other students when physical distance was a barrier, e.g. being outside the UK due
to COVID-19 restrictions.

Purpose of interaction
Students also (41) detailed purposes of online social interactions they perceived as
beneficial. This included: general communications with one another talking and
chatting or asking/answering questions as well as providing social support and helping
each other, particularly providing information e.g. notifying each other of University
events.

Connection with in-person interactions
Some students (7) mentioned how they felt a beneficial online social interaction should
prove an adequate substitution for F2F interactions, provide a means for preparing to
meet another person online or that the interaction should motivate them to want to
continue interacting with the person beyond their online relations but in-person.

4.5.2 RQ2 Ways students used chat systems for social interaction

Frequency of Chat System Use
Based on results from Q11 A.13 (91/108, 84.26%) of students used chat systems at
least a few times a week to interact with other students and (75/108, 69.44%) used them
at least once a day, which conforms with findings in literature that most students use
chat systems at least a few times a week [70].

Academic and non-academic social interaction
Based on results from Q12A.14 of the questionnaire, it can be hypothesised that most
of this usage of chat systems was spent interacting with other students for mostly
non-academic purposes: (46/108, 43 %) used chat systems for ‘Mostly non-academic
related, occasionally academic-related purposes’. And few used for solely academic or
non-academic purposes (8/108, 7.4%).

Approximately 40% of students (43/108) did not explain any ways chat systems aided
their social interaction and responded to Q16A.20 with ‘none’ which could have been
for numerous reasons: (1) The student felt chat systems had not helped them with social
interaction at all (which is unlikely as this would contradict the results from Q15A.19
where most students (58.3%,63/108 felt chat systems improved the quality of their
social interactions); (2) they were not sure/ could not remember any particular reasons;
(3) it was quicker to write none in order to move onto the next question. Therefore,
the following results will be referring to the remaining 60% of students (65/108). The
results from the previous paragraph are reflected in Q16A.21A.22. Few responses (4)
related to an academic purpose of communication, such as questions about homework or
exchanging ‘academic advice’. The 3 main activities students mentioned they used chat
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systems for were chatting, calling and arranging meet-ups (both online and in-person).
Many students (12) explained how chat systems helped them to maintain relationships
and ‘keep in contact’ or ‘stay in touch’ with other students, especially those a distance
away. A lot of students (7) also expressed how they used chat systems to ‘connect with
friends’ and other students (9), particularly members of the same course or year group.
In particular, one student mentioned how interacting in a group setting helped them,
S77: ‘The chat system I preferred to use did not necessarily need direct conversation
between users, being able to interact in groups took the pressure off when initiating
conversation or asking questions.’ This student answered Discord [5] as their most
preferred chat system question, therefore they were most likely referring to Discord’s
large group chat feature-the server[68].

4.5.3 RQ3.1 Most effective Chat Systems

Based on the results to Q10A.12, WhatsApp[30], FB Messenger[7], Snapchat[24] and
Discord[5] were the 4 chat systems students had the most experience with. Based on the
results from Q13 A.17A.16, WhatsApp [30], Discord[5], Messenger[7] and Snapchat
[24] were the four most preferred chat systems of the students, with WhatsApp almost
twice as popular as Discord (46/108, 42.6%) vs (25/108, 23.1%). This shows that
generally, the chat systems that students have most experience using were also the most
preferred, compared to the other chat systems. Based on the difference in standard
deviation of the student responses A.16 there was a greater difference in the chat systems
students had experience using, but less so in their preferred systems, which suggests
students have a broad range of experience of different chat systems but mostly prefer to
use the same few systems.

WhatsApp[30]: (83 responses) The main reason students gave (14/83) for why they
preferred WhatsApp was its popularity with other users, i.e. the fact that most of their
peers also used the app, which is exemplified in this quote from S45: ‘Everyone I know
uses it’. Many respondents (11/83) also mentioned how easy they found the app was to
use and that they felt familiar with or used to using the platform (7/83.)
S22 - ‘It is what I’ve used since I got a phone, so I’m most familiar with it.‘

Discord[5]: (62) Most answers students gave explaining why Discord was their pre-
ferred chat system for interacting with other students referenced the wide range of
features the system has compared to others (7/62) or mentioned how it helped them
keep in touch with friends and other students, especially via student groups (6/62).
Many students also mentioned that they found the app was ‘easy to use’.
Messenger[7]: (24) Many students preferred FB Messenger as they found it easy to
make student groups via the app, as it was easy to find people without using their phone
numbers as a lot of other students had Facebook[6] accounts (9/24).

Snapchat[24]: (14) Similar to WhatsApp [30], and Messenger [7], the primary reason
student gave for preferring Snapchet over other chat systems mentioned was that ‘a
lot of other people used’ the app. Additionally, a couple of students mentioned that
interactions via Snapchat compared to other systems
S40: ‘feels more spontaneous and “human”’
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Conversely, based on Q10 A.12, KakaoTalk[13] and Tencent QQ[? ] only had 3/108
students respectively that had experience using them, which is most likely due to the
fact that KakaoTalk is most popular in Korea[62] and Tencent QQ in China [27] with
less usage outside the countries.

4.5.4 RQ3.2 Chat System Features

Based on the results from Q20 A.37, the top 5 features out of 18 that students selected as
‘extremely beneficial’ or ‘very beneficial’ are File-sharing, Sending images and Group
messaging, Private messaging and Sending videos. This is reflected in the students’
answers to Q18 A.26 and Q19 A.27 as the most mentioned features that students felt
were important for a chat system to have were related to private or group messaging
and exchanging media files (such as images and videos).

Chat, Messaging Features (74)
The two main sub-features of messaging mentioned by students were graphics (23/74)
and voice notes/messages (13/74). The main reason students gave for the importance of
graphics in a chat system was how they felt it would improve communication by allow-
ing for more expression and also reduction in ambiguity of messages. Voice messages
were also mentioned as improving communication for similar reasons, additionally
two students mentioned their preference for speaking rather than communicating by
traditional text-based messages.

The following are other sub-features of chat/messaging that were identified in at least
2 responses as being important for a chat system to have. Message reactions - the
option to react to a message with an emoji makes the chat ‘less cluttered’, more realistic
and makes communication easier. Read receipts - informs students if their message is
being ‘ignored’ and puts pressure on recipient to reply. Chat muting - allows students
to control and decrease overload of chat notifications. Specific message replies,- allows
more clear communication. Visible Chat history - allows students to remember previous
conversation. Text-formatting - in particular latex and code formatting was referenced
due to the STEM-related degrees the students were studying.

Group chats (30)
Students felt group chats were important, mainly for facilitating Uni-related collabo-
ration (8/30) e.g. for group assignments. In particular, one student, S86, expressed
their desire for chat systems to be able to host especially large groups: “to involve
larger groups of students and keep them connected”. Some students (7/30) mentioned
server/channel features, and the reasons given for their importance included how they
helped students organise their conversations and made it ‘easier to talk about common
things’. This may have been in order to combat the potential for online conversations to
overwhelm users with the frequency and volume of messages[33].

Media Features (39)
Out of 39 student responses related to media features, apart from 6 responses which
referenced media in general: 15/39 mentioned sending images mainly because it helps
them ‘share stuff’ with other students e.g. Uni-work; 10/39 sending files or documents
because it facilitates sharing information and resources and 4/39 mentioned sending
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videos mainly because it increases interactivity.

Calls (28 responses)
Video calls (19/28) were mentioned the most in student responses, the main reason
given for why students felt this was important was that the feature enhanced their
interactions either through making it more realistic or personal. The sub-feature share-
screen (5/28) was mentioned the most, because it makes it easier for students to work
together (assumed on University work).

Non-functional Features (34)
The most mentioned non-functional requirements that students felt were important for
a chat system to have (based on answers to Q9, Q18 A.36, Q16, Q18 and Q19) were:
Ease-of-use, Accessibility and Security. Many student responses mentioned how they
felt it was important for chat systems to be ‘easy to use’ with the main reasons given
for this being (out of 13 responses relating to this theme given to q16) (5/13) that the
system’s ease-of-use makes it worth using and the reverse, lack of ease-of-use would
discourage them from usage. A few students (3/13) explained that the system being
easy to use makes it easier for them to understand how to use the system, and (2/13)
students mentioned that it affects the system’s accessibility. Overall, ease-of-use being
mentioned much more than the remaining non-functional features suggests students feel
this feature has the greatest impact on their experience of using chat systems for social
interaction compared to the other non-functional features. A few students’ responses (7)
explained how they felt the accessibility of chat systems was important because it would
allow them to use the systems in different settings, e.g. ‘on the go’ or without having to
leave their bed. (3/4) student responses related to security and privacy explained how
they felt encryption was an important feature as it preserves privacy, with one student
even saying that it ‘affects experience the most’.

Less beneficial features
The top 3 features that students selected as ‘not beneficial at all’ in answer to Q20A.37
are: Location sharing (17.6%), Read Receipts (10.2%) and Online Status (7.4%).
The opinion of location sharing may have been influenced by privacy/security concerns
that students had, as a couple of the students that felt location sharing was not very
beneficial also mentioned security features such as end-to-end encryption were impor-
tant for socialising with other students via chat systems in answer to Q19 A.27. Read
receipts maybe have been viewed as less beneficial, as some students (4) explained
in answer to Q19 A.27 that they ‘forced’ others to ‘reply in real-time’ and could also
indicate if their message was being ignored. Additionally, one student, S24, highlighted
how they felt both read and delivery receipts could be beneficial but also detrimental
to their social interactions via chat systems: ‘Having it all in the same space is quite
nice often. Knowing when someone has read a message is nice ...though to be fair it
can be annoying as well...’ Similar conclusions can be drawn regarding the visibility of
a student’s online status to other students as indicated in S27’s response to Q19 A.27:
S27 ‘It’s useful to see if other students working on a project are free to talk’ - implying
that a student’s online status may be taken as invitation to strike up conversation, which
may add unwanted pressure to a student to read and respond to messages.

Features that proved as barriers to beneficial social interaction
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Based on the answers to Q17 A.23 A.25 (and some negative responses to Q16 A.20),
most students (27) explained how socially interacting via chat systems was an inadequate
substitution for in-person interactions, with some (4) expressing a general preference
for in-person interactions and a common reason mentioned was a major limitation
of primarily text-based chat system communication - message ambiguity [33]. (11)
students discussed how they found it challenging to deal with message ambiguity when
socialising with their peers during the pandemic.

A lot of students (11) also expressed how interacting via chat systems affected their
relationships, especially how it made it difficult for them to form new relationships as
well as how easy it was to lose contact with people and their discomfort with socialising
with ‘strangers’ (i.e. students they did not know as well). Some students (13) mentioned
the following negative emotions when recounting aspects of their experience socialising
via chat systems: anxiety, depression, fear, awkwardness, exhaustion and overwhelm.
For example, S16: ‘It felt awkward starting a conversation without a reason, sometimes
it was distracting from studies or work’. A few students (4) also explained how they
found their messages being missed or not responded to, challenging. S22 ‘Lack of
stimulation and authentic interactions/ bad feelings from not responding to others
and not being responded to’. A few students (3) also mentioned how technology-
related issues such as internet connectivity and audio issues negatively impacted their
experience with social interactions.

4.6 Discussion

4.6.1 Limitations of evidence and study process

Generally, there were some conflicting responses, as some features and aspects of their
experience of social interaction via chat systems were both liked and disliked. In most
cases, the focus is on the majority opinions, but some minority opinions and anomalies
were also discussed as they provide valuable insight into the students’ experience overall.
Participant recruitment and engagement with the survey was surprisingly not really
an issue, so sufficiently rich data was obtained. However, the sample of students was
quite biased and were not proportionate to the population of different student groups
in the University of Edinburgh, e.g. there were few postgraduates and more than half
of the students that completed the questionnaire were from the College of Science
and Engineering. This limits the generalisability of any conclusions drawn regarding
students’ responses and their demographic data. There was some issue with forming the
questions to be interpreted in the intended way and then also making assumptions and
trying to understand student answers to questions requiring a written response, perhaps
interviews could be done next time to help with this. Main limitations were assumptions
made as to the meanings of student responses in the qualitative analysis, e.g. assumption
that references to work were in relation to University/academic endeavours as opposed
to employment. Some assumptions were made: e.g. spelling errors in student responses,
interpreting the meaning of their answers and relating them to a theme. Students
interpreting the questions differently. As well as this, asking students to self-report their
experience of using chat systems leaves room for error, e.g. if students had trouble
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recalling certain details or if their more recent usage of the systems influenced their
perception of less recent usage (e.g. in the earlier period of the pandemic). An extension,
limitation to improve the validity/reliability of the user study, perhaps a pretest could
have been carried out to ensure the questionnaire questions are worded in the best way
to ensure participants understand them better.

4.6.2 Summary

To summarise, students identified the following as important characteristics for benefi-
cial online interactions; evoking positive feelings, maintaining pre-existing relationships
with family and friends as well as establishing new ones and substituting in-person
relations. Students used chat systems often and for mostly non-academic purposes,
with the most popular and preferred chat systems being WhatsApp [30], Discord [5],
Messenger [7] and Snapchat [24]. And finally, based on the overall results it can be seen
that many students felt that features of chat systems, especially messaging, group chats
and graphics enhanced the quality of their social interactions during the pandemic and
contributed to a mostly positive experience of beneficial social interactions via these
platforms.



Chapter 5

Systematic review

This chapter is split into two main sections. The first lays out the plan for the systematic
review of literature, and the second part details the process of conducting the review
and discusses the results obtained to provide answers to RQ2 and RQ3.

5.1 Systematic Review Plan

5.1.1 Introduction: Rationale and Objective

Currently, there is a consensus that the students’ experience of using chat systems
during the pandemic was a mixture of positive and negative however, by reviewing all
the relevant literature on the topic, we can gain a better insight into this experience and
will be able to conclude if it was a majority positive or negative experience. The main
objective of this systematic review is to answer RQs 2 and 3. Through analysing the
results of the systematic review, conclusions were drawn that can also provide answers
to RQ1.

5.1.2 Methods

General Eligibility Criteria (EC1.1-1.5):

Results included in the systematic review must have the following characteristics:

• EC1.1 - Date of publication: 2020 onwards, this is because the start of the COVID-
19 pandemic was declared in March 2020[46] so prior to this, all studies would
have been completed outwith the context of the pandemic and therefore would
not be relevant to RQs 2 and 3.

• EC1.2 - In English (either originally or an official translation)

• EC1.3 - From reliable source i.e. Research papers, Articles, Journals/magazines,
books, e-books and not opinion-pieces or blogs

• EC1.4 - Fully-Published (so for books and e-books the publisher’s name must be
mentioned and for articles and papers they cannot be drafts and must mention the
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conference or journal they are from)

• EC1.5-Free or accessible via the University Licence. (as this project is non-
funded)

Content-Specific Eligibility Criteria (EC1.6-1.10): To ensure the studies are relevant
to RQs 2 and 3, the content of the studies respect the following criteria:

• EC1.6 - Study must focus on students’ experience of using chat systems

• EC 1.7 - The students mentioned must be in the context of Higher education

• EC1.8 - the chat systems can be referred to by synonyms identified in the literature
e.g. chat app, mobile instant messaging however they must fit the definition from
the background chapter

• EC1.9 - chat systems mentioned must have been active during the pandemic i.e.
not be a future product that has not been released yet/is still being developed

• EC 1.10 - All of the above must be in the context of the COVID-19 pandemic

Information Sources
Searches for eligible studies were done via Google[8] and Google Scholar[10]. The
former search engine can produce many reliable and relevant results such as articles and
e-books published on websites unrelated to publishers e.g. on an authors’ personal page
and the latter can also provide access to many different types of scholarly resources.

Search Strategy
The focus of this research study is “Higher Education Students’ experience using
chat systems for social interaction during the COVID-19 pandemic” which effectively
encompasses RQs 2 and 3 therefore, extracting the relevant keywords ‘social’, ‘student’,
‘Higher education’, ‘COVID-19’ ‘pandemic’ and ‘chat system’ from this is likely to
produce results relevant to the study. Additionally, relevant morphs of the words,
synonyms and alternative spellings obtained from the literature review and searching
online thesauruses [77] [50] were also included.

1. social interaction, interaction, social, socialise, socialising, socialisation, socialize,
socializing, socialization

2. student, undergraduate, postgraduate, scholar, tutee

3. higher education, higher learning, tertiary education, University, College, graduate
school, institute, varsity, school, polytechnic, campus

4. COVID-19, COVID, coronavirus

5. pandemic, epidemic, outbreak

6. chat system, online chat, (social) chat/chatting app, (mobile) instant messag-
ing/messenger (app/service/platform/software), MIM, IM, social messaging/messenger
(app)

Keywords were tested out in Scholar[10] first as generally Scholar[10] produced more
results than Google and were then refined to produce the following keywords which
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were used in both Search Engines:

(“social interaction”) “student” (“higher education” OR “university”) “COVID”
(“instant messenger” OR “chat system” OR “online chat”)

Explanation of operators used [32]:
the logical ‘AND’ between search terms is assumed by Google[8] so does not have to
be specified
‘OR’ is equivalent to logical OR
‘()’ partitions the search query and determines which ones are checked first
“” ensures search results match the exact wording
‘-’ excludes a word from the search

The keywords were refined due to the following constraints [69]:
- Google’s[8] limit of 32 words in the search
- Google Scholar’s [10] 256-character max limit
- An Upper bound limit for of a total of 1000 results overall from Google and Scholar[10]
combined was set. This was intended to help make the workload of the review manage-
able within the time-frame. The keywords were chosen in order to get as close to this
upper bound as possible to minimise the effect this limitation will have on the quality
of results obtained.

1. Searching “social interaction” without forcing the exact match returned more than
double the results of searching for the exact match of the phrase. Therefore, the “” were
kept to limit the results.
2. All synonyms for ‘student’ were dropped as, in Higher education, student is the most
likely term that would be used, as for example pupil tends to refer to students in earlier
education, tutee in private tuition and scholar in more advanced academic settings e.g.
when referring to a researcher in a field
3. The extra synonyms for university were dropped in favour of retaining more syn-
onyms for chat systems and socialising.
4+5. Including ‘COVID-19’ ‘coronavirus’ and the synonyms for pandemic limited
results too much to about 100 in Google Scholar[10]. Also, the words referring to
COVID and the pandemic could be omitted to keep within the search term limit because
filtering the searches from 2020 onwards already increases the likelihood for results to
fulfil EC 1.11.
6 Including ‘IM’ returned over 14, 000 results in Google Scholar[10] and ‘MIM’ took
results over 1000 in Scholar[10], including ’online chat’ also produced approx. 1700
Scholar[10] results and not putting “” around the remaining synonyms returned almost
16,000 results in Scholar[10]. As including these terms greatly exceeded the upper
bound limit, they were removed. The final set of keywords chosen produced 1141
total results, which is slightly exceeding the upper bound but by a reasonable amount
Removing any one of the current terms drops the number of results by between 100-200.
Therefore, it was decided to maintain the current selection in favour of maximising the
number and quality of results obtained.

The steps below detail the Search Strategy For Google Scholar[10]:
1. Filter results to a custom range showing only those released from 2020 onwards
2. Untick option to include citations in order to exclude them from the search
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3. Navigate to settings to filter results to English-only
4.The keywords were entered into the Search bar
5. Navigating again to the final page of search results to record the total number of
results obtained

The steps below detail the Search Strategy For Google[8]
1. Filter results to a custom range showing only those released from 2020 onwards
2. Advanced search settings were used to filter results to English-only
3. The keywords were entered into the Search bar
4. Navigating to the last page of search results to select the option to undo omission of
similar results
5. Navigating again to the final page of search results to record the total number of
results obtained

-Selection Process EC 1.1-is already met due to the filter options applied for the search
results to be restricted to publications from 2020 onwards, therefore does not have to be
manually checked for every result.

for Google Scholar[10]

1. View each item in the search results

2. Check to see if the source is fully in English and therefore meets EC 1.2 as despite
the filter implemented, some non-English results may still appear.

3. Check to see if the source is reliable and therefore meets EC 1.3 because the
content may be based on authors’ opinions and any factual information might not
be verified and so cannot be included

4. Check to see if the source is fully-published and therefore meets EC 1.4

5. Check EC 1.5, and if free or institution-based access to the source is not possible
then it will be dismissed

6. Reviewing the Title, Abstract (if there is one), Intro and conclusion/discussion
of each study to see if the content is relevant to EC 1.6-11: and can therefore be
included in the systematic review

7. Search for keywords (from the original list) to see if they are on the page using
Ctrl+F in the order they are listed below:
a. social interaction, interaction, social, socialise, socialising, socialisation, so-
cialize, socializing, socialization
b. student, students, scholar, tutee
c. higher education, tertiary education, University, College, institute, varsity,
school, polytechnic
d. (COVID-19, COVID, coronavirus) OR (pandemic, epidemic, outbreak)*
e. chat system, online chat, chat/chatting app, (mobile) instant messaging/messenger,
MIM, IM, social messaging/messenger

If at least one keyword from each list a-e does not appear, then this article will
also be dismissed
*For d. some articles may refer to the COVID-19 pandemic, by synonyms of
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either COVID or pandemic interchangeably, so mention of either makes the article
relevant.

for Google [8]

1. Step 1 is adapted to exclude any results that are identical to those produced by
Google Scholar[10] already so that they are not reviewed twice

2. Steps 2-7 is the same as for Google Scholar[10].

Data Collection Process, Data Items and Synthesis Method
Once a study has met all the eligibility criteria, the name, source of the study and details
of its data items were recorded in an MS Excel[16] spreadsheet.

The major eligible outcomes (data items) for the systematic review results are:

1. Student Experience of using chat systems for online social interaction during the
COVID-19 pandemic
-How students used chat systems
-Purpose of interactions
-Positive outcomes of the experience
-Challenging aspects of the experience

2. Chat systems
-Chat system names mentioned
-Their benefits and limitations

3. Chat system features
-Chat system features mentioned
-Their benefits and limitations

Selection of outcomes where multiple were reported: If there are multiple results/outcomes,
for example many articles are likely to discuss the experience of students with other
ICTs and not just chat systems or online/internet-based social interaction only the
information relevant to chat systems were extracted or information referring to a feature
that is shared by chat systems and other ICTs were recorded.

Study Risk of bias assessment and Effect Measures were not included as that aspect of
the PRISMA is more relevant when conducting a meta-analyses for the studies and not
applicable here As this is a systematic review of different types of literature. Eligibility
for synthesis
Initial screening stage: To determine if an article was eligible to be included for
synthesis, it was screened against the EC criteria (insert link).
2nd stage: Then after the initial screening of all the search results, the remaining selected
papers were read thoroughly, to extract data but if upon reading the paper it was not
relevant enough to the study it was then excluded from synthesis at this stage.

(Synthesis method): Statistical synthesis methods and therefore methods exploring
heterogeneity and sensitivity analysis were not explored, which also means correspond-
ing results section for these items were omitted as these would have been relevant for
a meta-analysis. Instead, a summary approach where the relevant data points were
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highlighted in the papers and extracted to a summary of findings tables has been used.
Additionally, thematic analysis[40] was conducted to analyse the results.

5.2 Conducting the Systematic Review

5.2.1 Study Selection

Figure 5.1: PRISMA Flow of studies for systematic review adapted from [54]

Once search results were obtained from Google [8] and Google Scholar[10] they were
initially checked via steps 1 - 6 of the selection process. A few articles at this stage
were excluded due to failing EC criteria 1.2, 1.4 and 1.5 i.e. were not fully in English,
were preprints or had no free full access. However, most articles excluded at this stage
of screening failed at stage 6 of the selection process when scanning the titles, abstracts,
intros and conclusions due to the following reasons:

EC1.6 - student voice/ experience: Many articles failed these criteria as they were
exclusively covering teacher’s perspectives of online student social interaction during
COVID-19 and did not cover the experience from a student’s perspective
EC 1.7 - HE context: Many articles referenced students from different stages of educa-
tion e.f. e.g. Primary, Secondary or simply referred to a general population (that may or
may not have included Higher ed students)
EC1.8 - Many articles referred to chat system use for formal teaching practice, e.g.
lessons taught via WhatsApp [30]
EC1.9 - Many articles failed to make mention of any chat systems and either referred to
other forms of social software such as social media or video conferencing tools. Others
referred exclusively to other ICTs and digital tools/media in general such as Virtual
reality tools, chatbots and gaming.
EC1.11 - Covid-19 context : And finally a few articles also failed as they were not in
the context of COVID-19, e.g. the study the paper was reporting on was carried out
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before the pandemic began. The list of studies included in the synthesis are shown here
?? and the results analysed in the following section

5.2.2 Discussion

5.2.2.1 Interpretation of results

RQ2 Ways students used chat systems for online social interactions

Three main types of interactions were identified in the literature: peer-to-peer which
was mentioned in a majority of the literature [62] [33], with mentioning both peer-peer
relations as well as student-instructor relations [1] [80]. And finally, a few papers
also mentioned the importance of students’ interactions with external individuals (non-
members of campus life e.g. family) [51].

Chat system mediums A few articles mentioned that a majority of students communi-
cated via chat systems using their mobile phones[33], [55], [80] and in particular this
study[67] mentioned that after mobile phones, accessing chat systems via laptops was
the second most common method with tablets and PCs being the least popular mediums.

- Positives: Some studies discussed how student social interaction via chat systems
helped to make students feel connected and created a Sense of belonging [75] [62]
[80].There was also mention of how students were able to provide each other with
Social Support via chat systems and show solidarity through their shared experiences,
especially their experience of social-distancing and self-isolation as part of Covid-
19 lockdown measures [80]. Another positive aspect of their experience that was
highlighted was being able to engage in social interactions that provided stress-relief.
[62] [51] -Another key theme was how chat systems aided students with transcending
physical/geographical barriers [62] [80] to form connections, which was especially
important in the pandemic context that prevented students from being based in one
central location (i.e. university campus). In particular this study [82] discussed how,
via chat systems, students were able to form a “translocal identity” i.e. achieve global
citizenship through the opportunity to form virtual student communities internationally,
across geographical borders without needing to physically visit these spaces.

- Another major theme highlighted in the literature was the relationship between students’
interactions via chat systems and their persistence and retention in Higher education[49]
[107] [79] (i.e. if a student remained enrolled in HE until graduation). In this study, it
was identified that student interaction via chat systems was a factor that contributed
to student’s carrying through and finishing their degree. The findings from [49] also
support this outcome. However, this study [107] found that through the use of a class
WhatsApp[30] group students were able to form a classroom community which was
intended to aid their persistence in HE, however, the study concluded that there was no
significant correlation between participation in the group and the student’s persistence.

- Activities students engaged in: A majority of the literature discussed the student
experience of using chat systems for academic purposes, with the main recurring
themes being collaborative learning or group work [33] [85], and using chat systems
to facilitate informal language-learning practice [57][107][80]. - The main themes and
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topics of student chat/conversations, (aside from academic/course-related conversations)
included discussion of Negative news/messaging (especially fear, anxiety or uncertainty
concerning Covid-19) [80] [57], Hobbies/Interests and daily life [80].

Negative aspects of the student experience: Negative emotions and mental health
issues including depression, fear, anxiety, stress [67] [51] [49] attributed to specific
aspects of the nature of online communications[33] such as experiences of cyber-
bullying [65] or the general context of COVID-19 related issues effecting students [57].
Loneliness and social Isolation was a prevalent theme in the literature [51][62] [74]
[80] [55] [57] due to the feeling students had of chat systems being insufficient in fully-
replicating the feelings of in-person interactions Tech-related issues were mentioned
either in terms of barriers e.g. lack of internet connection/access to necessary devices
e.g. smartphone, laptop [67] or in terms of lack of digital literacy amongst students and
the difficulty or reluctance they had to learning how to use new technology in particular
new chat systems they were not previously familiar with. [1] [112]

RQ3: Chat systems mentioned (and associated features):
-1. WhatsApp[30]: WhatsApp[30] was the most mentioned chat system amongst
the articles(n=16). In numerous studies it was the most popular chat system used
amongst students [59] and also the chat system they were most familiar with [67] which
aligns with the user study results. A few studies mentioned how WhatsApp[30] aided
communication between students despite being physically apart due to COVID-19
restrictions [75] And also made reference to WhatsApp’s [30] [75] convenience and
’speed’. In regard to the specific WhatsApp[30] features that were referenced it includes:
text messaging, sharing media (e.g. images, videos), file-sharing, status updates, group
chats, sending graphics (emojis, stickers etc.) The main benefits of its use that were
highlighted were that it was convenient [49] easy-to-use [107] and low-cost [67] [100].
No significant limitations to use of WhatsApp were identified in the literature.

- Skype [22]: Skype was mentioned in (n=7) studies.One beneficial features of Skype
highlighted in [92] was the ability to use audio and video interchangeably quickly to
communicate. In another study, [49] Skype was mentioned as one of the top platforms,
students and teachers used to communicate.

- Facebook Messenger [7] (FB Messenger) Messenger was the 3rf most mentioned
chat system (n=5). The 2 beneficial features of Messenger that were mentioned included
its group chats [112] and polling features. Messenger group chats were utilised by
students in this study to effectively facilitate collaboration on assignments and the
polling feature to vote on decisions relating to this group work. A unique feature of
Messenger that was mentioned was the ability that students had to connect with other
students they were already ‘friends’ with on Facebook [6] with due to Messenger’s
integration with the social media app. This made it easier for the students to form group
chats with each other.

- Telegram[26] Telegram was mentioned the same number of times as FB Messenger
(n=5). The main benefit of using Telegram that was highlighted in the literature [1] was
the ability to use the app with pseudonyms i.e. with username which some students and
instructors preferred not having to share their names/numbers with others in order to
interact. Additionally, the chatbot, group chat feature and ability to directly reply to a
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specific message in a chat were also mentioned as useful.

- WeChat was mentioned in four studies [67] [72] [41] [55]. One beneficial of WeChat
was identified in this study [55] that mentioned a WeChat group chat that had less than
800 members, which implies that WeChat group chats are able to accommodate large
numbers of participants. Another beneficial feature that was identified was sharing
stories and making status updates, known in WeChat as ‘moments’ [101]. The study
found that students posting these ‘moments’ and receiving feedback on them, especially
in the form of comments, increased social connectedness between users and reducing
feelings of loneliness and social isolation. Commenting on posts in particular created
a greater sense of connectedness due to the greater, more personalised level of social
support users could express compared to ‘liking’ posts which requires less effort.

- Snapchat[24]: Snapchat was mentioned briefly in a few studies (n=4) and in this study
[53] was included in a short list of other ICTs that were mentioned as being used to
maintain relationships with friends students already had rather than to make connections
with new friends.

- Discord[5]: Discord was mentioned in 4 studies. The main benefits highlighted were
the option to use the app anonymously, and also it’s unique server and channel features,
allowing students to organise their conversations.

- Slack Slack [23][53] was mentioned briefly in three studies [74] with [53] mentioning
that the app had “richer functionality” and [112] mentioning one’s student’s experience
of trialling Slack but changing to using FB Messenger [7] instead since Slack was“too
messy”. This suggests that Slack’s range of features is perceived useful by some
students, but not by others.

- Kik Messenger[14] Kik Messenger (Kik)[14] was only mentioned in one study [80].
In this study, the beneficial features of Kik[14] that were identified include the fact that
the app is free, there is no requirement to use a phone number or email address to make
an account, and its availability on different devices including phones and laptops.

- KakaoTalk KakaoTalk[13] was only mentioned in one study [62] the main benefits of
using the system identified by it being the most popular/widely-used MIM in Korea.
And the only/main feature that was mentioned was the ability to purchase a wide-range
of graphics in the form of emojis and stickers.

- Differ Differ [4] was also only mentioned in one study [1] but was unique as a chat
system designed specifically for the purpose of facilitating social interaction amongst
HE students. The main beneficial feature of Differ that was discussed was the chatbot
feature used to introduce students to the app and facilitate conversation between them.
The main disadvantage of Differ was that the system was unfamiliar to most students,
so they were reluctant to learn how to use it.

The following chat system names were extracted as they were mentioned briefly in
some studies but without detail regarding their features: GroupMe [11] (n=2) [85] [79];
Viber[28] (n=2)[65] [55]. Line[15] (n=2) [33] [59]. Google Hangouts [79] [49] (n=2),
Blackberry Messenger[3] (n=1)[33]. QQ [27] (n=1)[55].
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5.2.2.2 Chat system features

Text messaging/private messaging Generally, the option to text message/private mes-
sage other students was mentioned [41] mainly in the context of facilitating discussions
amongst students but also giving students the option to direct questions directly to an
instructor [1]. A beneficial sub-feature of messaging that was identified in [57] and
[1] was the ability to reference a specific message when replying, and not just the
most recent message.A feature of messaging that was identified as less beneficial in the
literature were online status and read-receipts [33] as a relationship was found between
actively engaging with these features and the user’s stress levels being higher than those
users who did not make use of these features.

Emojis/Emoticons Graphics - (emojis, stickers) - these were identified as a beneficial
sub-feature in a majority of the studies [62], [72] due to the ability to mitigate ambi-
guity (the challenge/difficult of interpreting text-based messages [33]) in the online
communication sent via chat systems. This is mainly due to the way that students could
use emojis to convey emotions and meanings by replicating non-verbal and social cues
such as facial expressions and body language through relevant emojis. No limitations
or challenges regarding emoji use were identified in the literature, only positive uses
and applications, therefore emojis can be classified as an entirely beneficial feature.

Media - file sharing - Pictures and videos by representing emotions, facial expressions
and other non-verbal communications important to F2F interactions [72] thus aiding
students in self-expression. Sending media in multiple forms to share experiences
with their friends/other students was a theme mentioned in [80] as well as [101] which
explored how students shared media in the form of ’status updates’. As well as this in
[67], [92] and [112]file-sharing was a feature that students benefited from mainly for
academic purposes e.g. to share learning materials such as lecture notes and also to
exchange files within a group collaborating on assignments.

Group chats Group chats were mentioned in half of the studies (n=13) mainly in the
context of facilitating interaction solely amongst students[112] or between students and
their instructor[57] modelling real classroom interactions in a virtual format [100]. In
terms of peer-peer interactions, the main benefit of group chats discussed was being an
avenue students could use to overcome being separated by their peers due to COVID-19
restrictions[88] and facilitating decision-making, discussions and collaboration amongst
students as part of group work[92][112] and a means of academic social support [107]
e.g. reminders for fellow students [85]. Another theme was the concept of close-tie vs
weak-tie relations[33]. Close-tie referring to relations with those students know well e.g.
friends compared to weak-tie relations with acquaintances and/or strangers. Students
would readily form group chats with close-tie relations for more informal purposes, but
more frequently they are also forming groups with weak tie relations [33] where the
focus was more on formal academic-related interactions [48]. The main limitation of
group chats identified in this study [57] was the difficulty some students had in keeping
up with multiple messages in the chat.

Synchronicity, The synchronous capabilities of chat system communications, are both
a major benefit and limitation of the medium. Synchronous communication via chat
systems lends itself to speedy, immediate communications which were able to facilitate
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social presence for students [48] as students could co-exist in the same virtual space
and were able to communicate with each other and receive feedback in real-time. This
was also shown as useful for students to collaborate successfully and relay information
[92] solutions in a speedy fashion. [75] Synchronicity has been highlighted as an
issue, in particular in group settings [1] this is most likely due to the fact that unlike
in-person interactions in a group setting, participants cannot easily “take turns” when
communicating, so messages can be sent simultaneously.[41]

Variables of techno-stress: The following variables of techno-stress identified in [33]
were a key limitation of chat systems identified in the literature and can be viewed as
disadvantages of their synchronous nature. Urgency The sense of urgency [33] caused
students to feel stressed when waiting for replies to their messages, which is heightened
if there is a delay and also feeling pressured to reply to other’s messages quickly as
well. Overload: This variable[33] was mainly attributed to the combination of high
frequency and volume of notifications students would receive in terms of messages
and updates to notify them of user activity in leading them to feel ‘overloaded’ or
overwhelmed with this influx of information. This effect was highlighted as an issue
particularly if the interactions were related to their studies[49] and if it occurred in
the context of group chats [107] since in a group especially the nature of chat systems
give users the opportunity to simultaneously occupy the same turn in a conversational
floor[57].

Ambiguity: Ambiguity was mentioned directly or indirectly in a lot of studies and is a
major barrier to effective communication using the chat system feature of text-based
messaging in particular and is the term used to refer to how the true meaning of a
message is difficult to convey without non-verbal cues usually present in the medium
of face-to-face communications[33] [100] [82]. Additionally, the research shows [82]
that students making use of multiple features of chat systems e.g. a combination of text,
audio and graphics (especially emojis [72]) helps to mitigate the effect of ambiguity
and allow more opportunity to facilitate or replicate non-verbal cues from face-to-face
interactions to enhance their online communications.

Invasion : The concept of ‘invasion’ was mentioned in [49] and [80] that chat systems
allowed online communications to “invade” their interactions outside the virtual space
prevented them from being active in their online learning [49]due to chat system
messages and notifications proving distracting and disruptive to their F2F interactions.

5.2.2.3 Limitations

As this topic is generally under-researched, the number of relevant studies included
in the synthesis was relatively small (n=26) therefore this limits the generalisability
of the results. Furthermore, in the studies that were included, the explicit mention
of chat system names was limited/brief which reduced the amount of useful data that
could be extracted, further limiting the results. Many articles also referred to more
general features of chat systems and did not provide more nuanced mention/analysis
of individual sub-features, which limited the review results’ contribution to answering
RQ2 and RQ3.Additionally, due to the lack of uniformity of definitions of chat systems,
social media, and various other ICTs, some results included do not refer exclusively
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to chat systems and may also be related to other ICTs which limits how much of the
result can be attributed exclusively to chat systems. Due to the limited time constraint
of the project, the keywords selected for the search strategy were amended to limit the
number of articles to be approximately 1000. This meant the scope of search results
was restricted, which affects the credibility of the review results and makes them less
scalable. Also, the review’s results are limited by the fact that only Google and Google
Scholar were searched, whereas ideally more databases such as WebOfKnowledge
should have also been searched in order to obtain more relevant sources.

5.2.2.4 Implications

To summarise, the results of this systematic review highlight some consistent expe-
riences across a range of contexts regarding HE students’ experience of using chat
systems for social interaction during the pandemic. The results highlight the numerous
benefits and positive experiences students were able to have due to the opportunity to
interact via chat systems during the pandemic period, and how particular features, espe-
cially group chats and emojis, were able to mitigate the common challenges of online
communication via ICTs such as elements of techno-stress ambiguity and distraction as
well as the general climate of fear/anxiety relating to the pandemic period. The results
indicate that there is a consensus that the app is the most popular and perhaps the best
chat system currently available in the market. However, the small number of studies
included does indicate that more research is still needed within this area especially to
evaluate other lesser known/used chat systems and to explore certain demographics of
students in particular e.g. postgrads, international students and explore the effects (if
any) these have on HE students’ experience socialising via chat systems
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Chat System Evaluation

The following chapter details the process and discusses the results of the chat system
evaluation.

6.1 Aim

The main aim of this evaluation is to answer RQs 3 and 4 through evaluating and
comparing the chat systems identified in the User Study and Systematic review and
their respective features. This is in order to draw conclusions on which chat systems are
the best for student social interaction.

6.2 Evaluation Process

The criteria for eligible chat systems is listed here C and the evaluation criteria for the
systems are listed here ?? . These were based on results from the literature review,
responses to questions 18A.26 and 19A.27 of the User Study questionnaire, as well as
the Systematic Review results ??. The rationale for why each feature was included are
also included in the list.

I downloaded each chat system in order to carry out evaluation, if downloaded and
account created successfully, then the chat system was included in the evaluation process.
I then created a second account on a different device and tested out each feature in the
order listed here ??. I exclusively tested mobile app versions available on Samsung
Galaxy A80 phone and Samsung Galaxy S6 devices with Android OS [2], any feature
that could not be found was then was looked up online on the company website of the
app or generally via Google [8] search.

The mobile app versions were prioritised, as the systematic review results showed
that the main mode students use to access chat systems is via mobile applications
on smartphones??. (In regard to the desktop and web versions their availability was
checked but the features themselves were not tested due to time constraints). Ad-
ditionally, all functionality was tested within the context of the fully free, standard
applications with no additional add-ons. I.e. some of the apps had additional features

32
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that could only be accessed through a fee or by downloading a separate app. Not testing
paid features was mainly due to the lack of funding for this project. However, testing
the functionality of the free features of the apps is in-line with students’ preference
for using freely available chat systems as mentioned in the user study??. For each
feature that was available for the system, a score of “1” was given, “0” if the feature was
unavailable. Additionally, for the nonfunctional requirement of usability, “0.5” points
were awarded where the chat system partially met the criteria. Means, modes, medians
and standard deviations were calculated for all the scores.

6.3 Results

Twenty systems from the systematic review and user study were checked against the
eligibility criteria C. Five chat systems were eliminated from this list and the remaining
fifteen were evaluated. The final results are shown in this table C.8.

Overall, the top three chat systems and their scores were WhatsApp [30] (75), Skype
[22] (74). and Telegram[26] (73.5). With Kik [14] (44) ranking the lowest out of all
the systems (this is mainly attributed to the fact that the app lacked multiple features).
FB Messenger[7], Signal[21] had the average score (63) in terms of the median, mean
and mode. This implies that Signal[21] and Messenger [7] each have moderately good
functionality overall.

Account and User Profile WhatsApp[30] scored the most in this section with a score
of (7) overall and for the ”Profile” feature WhatsApp[30] was the only chat system to
score (6) which indicates WhatsApp has the most comprehensive set of user profile
features. For the “Account” feature, Snapchat[24] and GroupMe had the unique scores
of 2 and 0 respectively. This highlights that Snapchat[24] provided the unique flex-
ibility for a user to register an account with either their username or phone number,
whereas GroupMe[11] was restrictive and required users to register accounts using both.
Amongst the chat systems that required email but no phone number, Skype [22] and
Google Chat [9] had restrictions on users as a Microsoft[? ] account was required to
register for Skype and a Google[8] account for Google Chat.

Chat Features: In terms of private/direct messaging no single chat system had all the
associated sub-features but [30], Telegram[26], Skype [22] and Viber [28] ranked the
highest with a score of 14 each. Telegram[26] and Viber[28] were the only chat systems
to score 3 points in on “message editability”.

- In terms of replying functions the chat systems scored 2 on average which meant
that most of them could support both the referencing of specific messages and emoji
reactions however Skype [22], Discord [5] and Slack [23] were the only systems to
score 2 on ‘text formatting’ which implies that these would be the most suitable chat
systems to use for sharing rich text and code. Additionally, most of the chat systems
(12/15) scored the maximum score of 3 on Graphics, with Slack being the only one to
score 1.

On average, the chat systems scored 2 in terms of “message history” features. WhatsApp[30],
Skype[22] and Viber all scored 4 for this feature and conversely GroupMe [11],
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WeChat[29] and Slack [23] were the only systems to score 0 in this feature. Both
sets of systems could still prove effective for social interaction. This is because the
former set of systems allow users to control the length of time a message is visible and
also the visibility of read receipts providing them with more opportunity to customise
their experience. The latter set of systems lacking these features mean that all messages
sent remain within the history and don’t have an option to disappear after a certain
amount of time helping users to keep track/a record of their conversations and also the
lack of delivery and read receipts may reduce pressure on users to read and respond to
messages.

Group Messaging WhatsApp [30], Telegram [26] and Discord [5] ranked the highest
overall for this feature each with a score of 14 and the lowest score shared by Snapchat
[24], WeChat [29], Line [15], Google Chat [9] and Kik [14] was 10, indicating that
these systems are not as effective for Group communications. Only Discord [5] scored
(3) for the “Community /server” feature, which shows that Discord is the best out of
all the chat systems for hosting communication between large groups. On average,
the chat systems scored 4 for basic group chat sub-features including the ability to
make a group chat and set the group name and picture and all chat systems scored 3
for “joining/adding to chat” which shows that all the chat systems could support basic
group communications to a degree.

File-Sharing and Media On average the chat systems scored 8 for this feature which
shows that most of them could facilitate the sharing of different file types including
PDFs, images and videos. Snapchat [24] scored 0 and Messenger [7] scored 1 for the
“file-sharing” feature, which means that these chat systems would not be useful for
sharing documents that are not images or videos, e.g. students would not be able to
share PDFs of University-related material with each other.

Calls: Discord [5] had the greatest score for both audio-only and video calls, which
implies that Discord would be the best chat system for students to use for calling
one another. Apart from overall, the greatest standard deviation of scores was for
calling features, where the systems showed a range of performance from Kik[14] and
GroupMe[11] scoring ‘0’ as (they had no calling functionality) all the way through to
Discord which scored the highest (9) and was the only chat system to have a feature
for cancelling out background noise. Therefore, Discord is the best system for calling,
both audio-only and video. In terms of audio-only calls, all chat systems (apart from
GroupMe and Kik) were equally-equipped (scoring 2) to support audio-calls between
two users and for groups. Similarly, all chat systems (apart from GroupMe and Kik)
scored minimum ‘4’ for video calls, indicating they could support basic video calling
functionality.

Non-Functional: Overall, WhatsApp, Skype and Kakotalk scored the highest in terms
of non-functional requirements and Kik scored the lowest Most chat systems (10/15)
scored a 1 for ‘security’ as they had end-end encryption for some or all messages.
WeChat [29] scored the lowest overall in terms of usability, this is mainly due to scoring
partially on speed and reliability because the app was slow and crashed multiple times
during the account verification process.
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6.4 Discussion

6.4.1 Summary

The chat systems with the best functionality overall were WhatsApp [30], Telegram [26]
and Skype [22]. WhatsApp ranking highest aligns with the results from the user study
and systematic review, which showed WhatsApp was the most popular chat system
for facilitating student social interaction during the COVID-19 pandemic. Telegram
and Skype ranking highly in terms of functionality but not being as favoured amongst
students in the user study indicates the apps are used less because their user base is
smaller and not because the functionality is poor compared to others. Despite not
ranking in the top 4 overall, as was the case in both the user study and systematic review,
Discord [5] proved to be the best chat system for facilitating group messaging and
calling which conforms to the results from the user study and systematic review that
identified Discord’s group hosting functionality as being a key reason students favoured
the app for socialising with others during the pandemic.

6.4.2 Limitations

The evaluation is subject to some bias as I was already familiar with using some of the
systems prior to conducting this research, therefore this is likely to have impacted how
easy I perceived using the chat systems’ features to be.

There was also some difficulty in identifying the features and sub-features during the
evaluation due to some overlap between features’ capabilities and also the fact that
features named the same name may have had different meanings across the different
platforms, for example the “Status” feature of WhatsApp[30] is more akin to the story-
sharing features of Snapchat [24] and WeChat [29]. This means that the results are
subject to a degree of human error, as some features may have been missed or their
purpose misunderstood. However, that is why I looked up some features via Google[8]
in order to provide further clarification on these features.



Chapter 7

Design Recommendations

The following chapter outlines an answer to RQ4.

7.1 Chat system specific recommendations

The following are recommendations for additional features to enhance WhatsApp [30],
Telegram [26] and Skype [22] based on which features were missing in the chat system
evaluation results. For all three apps, the following features were identified as important
based on results from the user study A.36:
Provide the option of users registering vie email or phone
Add background noise cancellation for audio and video calls.

Whatsapp
Ability to edit a message after sending[41]
Add a feature to support proper formatting of code snippets [102] A.36
Provide option to translate messages A.36
Add a chatbot[1] A.28
Allow users to share their screen during video calls A.36
Add feature to recommend contacts to the user [112]A.36

Telegram
Adding a feature to share stories [101] [? ]
Add a feature to support proper formatting of code snippets [102] A.36
Add a feature to bookmark messages [? ]
Add feature to recommend contacts to the user [112]A.36
Add a function to report a user.

Skype
Adding a feature to share stories [101] [? ]
Allow users to delete messages from their chat without it deleting the message for
everyone in the chat [96]
Add a community/server feature [1], A.36
Add a broadcast feature [102]A.36
Add a function to report a user [102]
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7.2 General recommendations

A detailed rationale for the features included in the chat system evaluation is shown
here ??. Based on the results from the previous stages of this project, the following are
general recommendations of features to prioritise when designing chat systems - with a
summary of the rationale behind each feature focusing on how they can better facilitate
student social interactions.

Multimodality[41]A.36 Students should have the option to communicate via different
modes, which can enhance their online interactions. This means including graphics,
voice messages, calls, media files and not just text as forms of communication in
a chat system. Graphics (e.g. emojis, GIFs) can replicate the effect of non-verbal
communication such as body language and facial expressions found in F2F interactions,
which can help students express themselves and reduce message ambiguity. Voice
messages and calls can achieve the same effect, as social cues can be indicated by pitch
and tone of voice, as well as visual cues in video calls.

Customisation[62] A.36 Providing options for students to customise features has
two main benefits. Firstly, it can help limit potential issues students face when using
chat systems, e.g. giving the user the option to the option to enable/disable Read
receipts/Online status[33]A.36 reduces the likelihood the user will feel pressured to
reply to messages when others can see when they are only and have read a message.
Secondly, it can motivate students to use chat systems for their social interactions
as features such as options to change chat wallpaper, organise layout of chats and
change profile picture or status makes the experience of socialising more personal and
interactive.

Group Communication [92][112] Being able to facilitate effective group interactions is
another key component a chat system should have, especially as students can find group
communications challenging due to the frequency and volume of messages. Therefore,
features such as message reactions, chat-specific replies, muting, servers/channels
and a poll can help ease group interactions for students. Chat specific replies and
message reactions are useful for helping students keep track of a conversation and
ensure messages aren’t missed. The option to mute chat notifications can help reduce
the risk of a student feeling overloaded by multiple messages. Servers and channels
can allow students to sort different chats based on shared interests, and polls can help
ease the process of decision-making for students. Overall, effective implementation
of features to improve group communication can enhance both non-academic and
academic-related social interactions between students, such as casual conversation and
group work.



Chapter 8

Conclusion and Discussion

This chapter provides a conclusion, discussion of the limitations and implications of
this project, as well as potential future work.

8.1 Conclusion

Overall, this project involved conducting a literature review, systematic review, user
study and software evaluation to answer four research questions and the following
section summarises the answers to each question based on the results obtained.
RQ1 What are the characteristics of a beneficial online social interaction? The
most important characteristics of beneficial online social interactions for students
identified in the user study and systematic review can be split into 3 categories: positive
feelings, negative feelings, and types of people students want to interact with. In terms
of positive feelings and emotions a sense of belonging or community was a key theme.
This fits in with research highlighting a sense of belonging is vital to students’ HE
experience[62] [75]. Regarding negative feelings students wished to avoid, the main
characteristic in this category was students’ desire to avoid feelings of loneliness and
isolation. This aligns with results from literature that indicate students, particularly
aged 18-29 are particularly susceptible to feelings of loneliness and isolation which
are connected to their strong desire for social connectedness (or sense of belonging
and community)[72]). In the third category, positive relationships with fellow students,
family and friends were highlighted as an important characteristic of beneficial online
social interactions.

RQ2 In what ways did students make use of chat systems for social interaction
during the COVID-19 pandemic? Based on results from both the user study and
systematic literature review, students mainly used chat systems to maintain pre-existing
relationships or form new ones. In particular, students valued being able to provide
social support for their fellow students both for academic purposes e.g. assistance with
University-work[67], [1] and non-academic purposes such as casual conversation[80].
One main conflict between the user study and systematic review is that the user study
identified students as using chat systems primarily for informal extracurricular inter-
actions amongst their peers, whereas the literature identified most chat system social
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interactions to be for academic purposes, many of these interactions involving the
instructor, therefore more research is needed to provide more conclusive results.

RQ3.1 Which chat systems did students find most effective for facilitating social
interaction? From the User study and systematic review, WhatsApp[30] was identified
as the most popular chat system used by students to facilitate online social interaction
during the COVID-19 pandemic. The results of the evaluation supported this result,
as WhatsApp ranked the highest out of the chat systems, indicating that the app is
most effective for facilitating student social interaction. This result is consistent with
similar research on the topic that also identified Whatsapp as one of the top chat
systems for student social interactions, both in terms of popularity[45][100] [67] and
effectiveness[102] [49]. Messenger, didn’t rank as highly in the evaluation but ranked
in the top four systems in both the User Study and Systematic review. Despite lacking
some key sub-features such as the ability to share documents e.g. PDFs or format text,
unique features such as the ability to find users via Facebook [6] still make the app
stand out. Discord ranked in the top 4 for the user study and also received a score only
5.5 points less than WhatsApp in the evaluation, ranking the highest out of all the chat
systems for calling features and was also identified in the user study for being good
at hosting large groups of students and allowing them to organise their conversations
in channels and servers. Snapchat ranked in the top 4 of the user study, but did not
perform as well in the systematic review and evaluation. Nevertheless, what makes the
chat system unique is its ability to facilitate fun and spontaneous interactions, lending
itself to beneficial usage amongst close friendship groups of students.

RQ3.2 Which features of chat systems did students use, and what made them
more or less beneficial for social interaction? Overall, chat systems host many
features that aided student social interactions, including the ability to send graphics
such as emojis, multimedia files, voice messages and make calls with both audio
and video. The options to utilise the different modes of communication highlights
how students found multimodality to be an integral part of their socialising via chat
systems.[41] The main benefit of these features was the fact they helped students
enhance their online interactions through virtual representations of traditional in-person
forms of communication e.g. non-verbal and social cues that are usually missing
from traditional text-based messages[72] thus helping to mitigate limitations of the
medium such as message ambiguity. The other main feature identified as important
for facilitating student social interaction was group messaging in the form of group
chats or communities and servers, which helped students maintain friendships and form
new connections via their courses or student groups during the pandemic. With these
different forms of communication came some limitations mainly attributed to elements
of technostress, e.g. ambiguity and overload. Finally, students also felt that how easy it
was to use a chat system, and having a large user-base were both important factors in
facilitating their online social interactions as it motivated them to keep using the app to
communicate with other students on the same platforms.

RQ4 What guidelines can be derived for design practices to better facilitate bene-
ficial social interaction between students via chat systems From the results of this
study one can conclude the overall impact of a chat system feature is determined by the
selection of sub-features included - these either increase or limit the benefit of the feature
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and the chat system as a whole. To enhance student social interactions, designers should
prioritise including features that: allow multiple modes of communication between
students e.g. texting, voice messages and video calls, facilitate group communication
especially for large groups of students and allow students to customise and personalise
their experiences. Additionally, when including multiple features, designers should
ensure the system does not become over-complicated as a result because how easy a
system is to use is a major factor in student motivation to socialise via the app[1] [107].

8.2 Limitations

The main limitation of this project is the size, i.e. the small sample of UofE students
involved in the user study, the small number of articles included in the systematic review
and the small number of chat systems and features included in the evaluation. However,
efforts were made to maximise these numbers within the constraints of time and lack of
funding for this project.

8.3 Future Work

With access to funding and more time, a wider range of free and paid chat system
features could be evaluated on different platforms as part of a systematic review to gain
more insight into what is currently available in the market. From the review results,
more comprehensive design recommendations and student usage guidelines for chat
systems could be made. Some further extensions to this project include exploring how
the experience with and expectations of socialising for distance-learners/online-only
students was, compared with students that expected fully in-person or hybrid learning
after the start of the pandemic. One could also focus on gathering data from a more
balanced sample of students from a range of different demographics and compare how
these factors might affect their experience of socialising via chat systems. E.g. students
from Widening-Participation backgrounds as an extension of similar work done, [93]
as well as looking at age, gender and/or ethnicity. This time interviews, focus groups
or even a longitudinal study could be conducted to gain more detailed insight into the
student experience. A prototype for an ”ideal chat system for facilitating student social
interaction” including features identified as most beneficial could also be designed.
In future one could also perform a systematic review without the constraints detailed
in this project of literature on student usage of different types of ICTs - broadening
the scope beyond chat systems, In this way, student behaviours and attitudes towards
different ICTs such as social media and discussion forums could be explored to see if
the experience is similar to or differs from the ways students socialise via chat systems.
Altogether, this project has shown that although chat systems are not perfect for online
social interaction between students, if designed effectively they can greatly improve
the quality of students’ social interactions. Therefore, software designers can use this
project’s findings to upgrade existing chat systems or create new ones to better facilitate
students’ social interactions. Additionally, the findings of this project could be presented
in educational research publications and the University of Edinburgh’s Learning and
Teaching Conference, for which the abstract of this project has been accepted.
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Appendix A

User Study Questionnaire Questions
and Results

Figure A.1: Above is a table mapping the questionnaire questions to their respective
RQs
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Figure A.2: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.3: Above is a screenshot of the results of question 2 from the questionnaire.

Figure A.4: Above is a screenshot of the results of question 3 from the questionnaire.



Appendix A. User Study Questionnaire Questions and Results 51

Figure A.5: Above is a screenshot of the results of question 4 from the questionnaire.

Figure A.6: Above is a screenshot of the results of question 5 from the questionnaire.

Figure A.7: Above is a screenshot of the results of question 6 from the questionnaire.
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Figure A.8: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.9: Demographics Summary based on results from questions 2-7 of the ques-
tionnaire:
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Figure A.10: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.11: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.12: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.13: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.14: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.15: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.16: The table above displays a statistical summary of the results from questions
10 and 13 from the questionnaire.
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Figure A.17: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.18: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.19: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.20: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.21: Above is a screenshot of the themes and subthemes identified from the
answers to q16

Figure A.22: Above is a screenshot of the themes and subthemes identified from the
answers to q16 cont.
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Figure A.23: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.24: Above is a screenshot of the themes and subthemes identified from the
answers to q17.
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Figure A.25: Above is a screenshot of the themes and subthemes identified from the
answers to q17 cont.

Figure A.26: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.27: Above is a screenshot of the results of question 1 from the questionnaire.
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Figure A.28: Above is a screenshot of the themes and subthemes identified from the
answers to q19

Figure A.29: Above is a screenshot of the themes and subthemes identified from the
answers to q19
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Figure A.30: Above is a screenshot of the themes and subthemes identified from the
answers to q19
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Figure A.31: Above is a screenshot of the themes and subthemes identified from the
answers to q14
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Figure A.32: Above is a screenshot of the themes and subthemes identified from the
answers to q14
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Figure A.33: Above is a screenshot of the themes and subthemes identified from the
answers to q19
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Figure A.34: Above is a screenshot of the themes and subthemes identified from the
answers to q19
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Figure A.35: Above is a screenshot of the themes and subthemes identified from the
answers to q19

Figure A.36: Above is a screenshot of the themes and subthemes identified from the
answers to q19
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Figure A.37: Above is a screenshot of the results of question 1 from the questionnaire.

Figure A.38: Above is a screenshot of the results of question 21 from the questionnaire.

Figure A.39: Above is a screenshot of the results of question 22 from the questionnaire.
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Figure C.1: Above is part of a screenshot of the The features for the evaluation which
have been included based on results from the literature review, User Study and System-
atic Review.
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Figure C.2: Above is part of a screenshot of the The features for the evaluation which
have been included based on results from the literature review, User Study and System-
atic Review.

Figure C.3: Above is part of a screenshot of the The features for the evaluation which
have been included based on results from the literature review, User Study and System-
atic Review.
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Figure C.4: Above is part of a screenshot of the The features for the evaluation which
have been included based on results from the literature review, User Study and System-
atic Review.

Figure C.5: Above is part of a screenshot of the The features for the evaluation which
have been included based on results from the literature review, User Study and System-
atic Review.
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Figure C.6: The first part of the evaluation results table is shown above

Figure C.7: The second part of the evaluation results table is shown above

Figure C.8: The third part of the evaluation results table is shown above
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Participant Information Sheet 

Project title: Systematic Review of Students’ experience with 

using chat systems for social interaction during the 

Covid-19 pandemic 

Principal investigator: Cristina Andriana Alexandru  

Researcher collecting data: Muminah Koleoso 

  

 

This study was certified according to the Informatics Research Ethics Process, RT 

number 7078. Please take time to read the following information carefully. You 

should keep this page for your records.  

Who are the researchers? 

The researchers of this study are Muminah Koleoso who is a 4th year Undergraduate 

student in the School of Informatics at the University of Edinburgh and Cristina 

Andriana Alexandru who is her supervisor. This study is being conducted as part of 

the Undergraduate Final Year project of Muminah Koleoso.  

What is the purpose of the study? 

The purpose of the study is to gather data from a sample of students to gain insight 

into their experience of using chat systems and the impact that had on their social 

interactions during the Covid-19 pandemic. The results gained from analysis of the 

data will help us better understand how students use chat systems for social 

interaction, highlight the types of features they find are the best/worst and which 

systems in particular they find are the best/worst. This will contribute to the formation 

of criteria for evaluating chat systems, as well as recommendations for design 

practice and use of the chat systems to improve student social interaction. 

Why have I been asked to take part? 

You have been asked to take part in this study because you are a University student 

that has experience of using chat systems to interact with other students. 

Do I have to take part? 

Figure D.1: Participant Information Sheet and consent form
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No – participation in this study is entirely up to you. You can withdraw from the study 

at any time, without giving a reason. Your rights will not be affected. If you wish to 

withdraw, contact the PI. We will stop using your data in any publications or 

presentations submitted after you have withdrawn consent. However, we will keep 

copies of your original consent, and of your withdrawal request. 

 

What will happen if I decide to take part?  

You will be asked questions as part of a questionnaire using Microsoft Forms 

regarding your experience of using chat systems for social interaction with other 

students. Firstly, you’ll be asked for your age, gender, which degree you study, and 

student status followed by general questions about your experience of chat systems, 

such as the types of systems you’re familiar with and have used. Then you will be 

asked about opinions on your preferred chat systems and well-known features of 

said systems. The survey will take between 10 and 20 minutes to complete and you 

may be invited to participate in a follow-up interview. 

Are there any risks associated with taking part? 

There are no significant risks associated with participation.  

Are there any benefits associated with taking part? 

If the results of the study are published, you may benefit indirectly from 

improvements to use of chat systems for facilitation of social interaction amongst 

students in Higher Education. 

What will happen to the results of this study?  

The results of this study may be summarised in Muminah Koleoso’s Informatics Final 

Year Project. Quotes or key findings will be anonymized: We will remove any 

information that could, in our assessment, allow anyone to identify you. With your 

consent, information can also be used for future research. Your data may be 

archived for a maximum of 2 years. All data which hasn’t already been deleted as 

part of the anonymization process that may be used to identify a participant, will be 

deleted during this timeframe. 

 

Data protection and confidentiality. 
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Your data will be processed in accordance with Data Protection Law.  All information 

collected about you will be kept strictly confidential. Your data will be referred to by a 

unique participant number rather than by name. Your data will only be viewed by the 

researcher Muminah Koleoso (s1932280@ed.ac.uk), and her supervisor Cristina 

Adriana Alexandru (Cristina.Alexandru@ed.ac.uk).   

All electronic data will be stored on the School of Informatics’ secure file servers. 

Your consent information will be kept separately from your responses in order to 

minimise risk.  

What are my data protection rights? 

You have the right to access information held about you. Your right of access can be 

exercised in accordance Data Protection Law. You also have other rights including 

rights of correction, erasure and objection. For more details, including the right to 

lodge a complaint with the Information Commissioner’s Office, please visit 

www.ico.org.uk. Questions, comments and requests about your personal data can 

also be sent to the University Data Protection Officer at dpo@ed.ac.uk.  

For general information about how we use your data, go to: edin.ac/privacy-research 

 

Who can I contact? 

If you have any further questions about the study, contact the Principal Investigator: 

Cristina Adriana Alexandru (Cristina.Alexandru@ed.ac.uk) 

If you wish to make a complaint about the study, please contact  

inf-ethics@inf.ed.ac.uk. When you contact us, please provide the study title and 

detail the nature of your complaint. 

 

Updated information. 

If the research project changes in any way, an updated Participant Information Sheet 

will be be emailed to you by Muminah Koleoso s1932280@ed.ac.uk 

 

Consent 

By proceeding with the study, I agree to all of the following statements:  

• I have read and understood the above information.  

• I understand that my participation is voluntary, and I can withdraw at any time.  
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• I consent to my anonymised data being used in academic publications and 

presentations.  

• I allow my data to be used in future ethically approved research.  
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