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Attending university is an important time for many young people's social lives. But changes are afoot with
new innovative digital higher-education experiences being built, shifting students' social lives further online.
However, it is unclear how a longer-term shift to a digital university ecosystem will impact students and their
social relations and how current technologies could amplify their social experience. We report a focus group
study investigating the impact of a primarily digital university experience on the social relationships of
incoming undergraduates. In line with existing research, we demonstrate how technology-mediated
communications can benefit some aspects of students' social relations and less so for others. Our novel
contribution is evidence of students' remarkable adaptiveness when facing an online-only university
experience. Crucially, our participants identified and utilised the nuances of different online platforms to start
and maintain new relationships. This way, they preserved their ability to nurture social relationships, even
when dealing with an unexpected learning environment. We provide design recommendations for future
metaversities and discuss students' resilience in sustaining personal relationships that can inform online-
centric university models.

1 INTRODUCTION

University is an important period for the social life of many young people. Friendships made at
university have the potential to be sustained over years and even decades [57]. High-quality social
relations (informal, meaningful, and recurring interactions between two or more humans [5]) are
vital for adolescent social development and have been linked to increased performance and
wellbeing outcomes both during and beyond university years [18, 22, 44]. Longitudinal evidence
suggests that, in mid-age, the level of satisfaction with personal relationships is predictive of
longevity [61].

Universities worldwide are now considering digitising the higher-education experience for the
long term — commencing the age of the Digital University [20]. In the aftermath of the COVID-19
pandemic, higher-education institutions recognise the need for greater resilience and flexibility in
their teaching operations, with multiple stakeholders (teaching staff, students, and think tanks)
supportive of hybrid, blended, and even fully immersive teaching-delivery models [52, 78, 81].

Already, universities are offering a breadth of online teaching options to students [6]. For
example, some universities are gradually experimenting with new virtual-reality-based campuses
termed Metaversities, which afford real-time, fully immersive learning experiences [28, 70, 77].
This trend towards digitising the learning experience will mean that students' social lives will also
increasingly rely on digital tools. However, the full impact of shifting more education online and
away from shared physical spaces on students' social lives is poorly understood. Technology can
be both good and bad when it comes to developing relationships. For example, whilst technology-
mediated communication can positively impact social relations if used in a prosocial manner (e.g.,
engaging in online self-disclosure and social support), it can also disrupt the quality and time of
face-to-face interactions, impair social skills, and promote negative social behaviours and




experiences [24-26, 45, 56]. Regarding a move to online learning in universities, there are
concerns that overreliance on digital learning may inhibit the development of social skills and the
sense of belonging among students [1, 28].

Existing distance-learning platforms struggle to help their students achieve a sense of
belonging and community [14]. Such problems will likely persist in the online-first metaversities
of the future that take the traditional university model online. This problem should be a key
concern for educators as an absence of quality social interactions is a barrier to engaging in digital
collaborative learning [54, 66] and detracts from the learning experience [76, 88].

Nevertheless, there are also instances of positive social interaction in online-only learning —
particularly in synchronous settings, which can provide emotional relief and a reduced sense of
loneliness [8]. Looking to the future, there is hope that newer immersive technologies may
support some elements of the critical aspects of developing social relations (e.g., social presence).
However, we do not know how this may play out in the specific context of social life at university
[68]. The sudden shift to online learning during the COVID-19 pandemic simulated how university
students might experience a rapid shift to a more digitalised learning model and the range of
consequences that this can have on their ability to thrive socially and emotionally.

We aimed to answer the following research question (RQ): What is the impact of a primarily
digital university experience on the social relationships of incoming undergraduates? We
conducted nine focus group sessions with first-year undergraduates studying in the U.K. who
transitioned to university life during the pandemic. We found that the near-complete shift of
university lives online created both challenges and opportunities for students' social lives. For
example, students found that in-person social affordances were lost online, making peer-to-peer
and student-teacher interactions more difficult. Notably, students displayed consistent resilience
and adaptiveness. by harnessing their digital university experience in ways that supported their
social relations. For example, engaging in novel behaviours using verbal/non-verbal information-
rich technologies to help create new relations.

The key contributions of this work are: 1) empirical evidence of undergraduates' harnessing
their digital university lives to deploy adaptive behaviours that strengthen their social relations;
and 2) design recommendations for future digital higher-education technologies focused on
helping students thrive socially.

This paper is organised into the following sections: Section 2 presents relevant Related Works
that provide an overview of social relations and the role of technologies in higher education;
Section 3 outlines the current study’s method; Section 4 describes the findings answering the RQ;
Section 5 discusses the findings in relation to the broader literature and the design implications
for future digital university experiences; Section 6 describes the limitations of the study, and we
conclude our work in Section 7.

2 RELATED WORK

2.1 Social relationships during university

Social relations are informal, meaningful, and recurring interactions between two or more
humans, e.g., bonds between family, friends, neighbours, and colleagues [5]. One of the benefits
of students attending university is the opportunity it affords to develop new social relations [31].
It is a time of social exploration, where students often, for the first time, have the opportunity to
meet other people from across the world [71]. The development of high-quality social relations at
university (e.g., healthy levels of social integration, interactions, and social capital) has been linked
to more excellent rates of student retention [83] and graduation [85]. It also shapes students'
learning experiences [88] and educational outcomes [44].



Strong social relations during university correlate with increased wellbeing and life satisfaction
[18]. Research has shown that social support is critical for first-year undergraduates to protect
against emotional disorders (e.g., depression) [58] and to support adjustment into university life
[36]. These benefits also go beyond the university period, with the number of social interactions
made by the typical-aged student (20 years) during university reliably predicting psycho-social
outcomes at midlife (50 years) [22]. Social relations are a strong predictor of longevity, with a
seminal longitudinal study tracking a group of Harvard students over eight decades finding that
good social relationships are a stronger predictor of longevity than social class, 1.Q., and even one's
genes [61].

2.2 The digital future of university

In the aftermath of the COVID-19 pandemic and the rapid progression of technologies such as
augmented reality (AR) hardware (e.g. Apple Vision Pro headset [4]), Web3 decentralised
infrastructure [63], and advanced cross-platform avatars (e.g. Ready Player Me [72]), universities
are now exploring more flexible and connected digital learning/teaching-delivery models,
commencing the age of the Digital University [1, 6, 20, 81]. On the one hand, institutions must
protect themselves against future global disruptions by increasing their long-term responsivity
and flexibility in teaching delivery [23]. On the other hand, they also need to recognise and
accommodate the attitudes of students and teaching staff. Recent surveys show that staff and
students believe in-class teaching and learning is not the future of higher education post-
pandemic [89] and have a positive readiness to adopt new educational technologies, e.g.,
extended reality (XR) devices [52]. Learning models currently considered include blended learning
(teaching that is delivered through alternating online and offline engagement) or hybrid learning
(teaching that is delivered both online and in-person simultaneously) [9, 48, 81]. Digital learning
can also vary in its immersivity (the level of integration with virtual, augmented, and mixed-reality
technologies [21]) and synchronicity (real-time vs recorded) [89]. One notable example is the
recent development trends of Metaversities — digital university campuses where students meet
and learn with each other in real-time, fully immersive environments [28]. This development is
spearheaded by large technology companies such as Meta, who are allocating funds for
universities to develop these virtual campuses [77].

2.3 Social relations in a digital world

We know that modern technologies are shaping university students' social interactions. However,
their cumulative impact is unclear. The ultimate — positive or negative — impact of technology-
meditated communication on students’ social lives depends on how technologies are designed
and used. For example, research suggests that technologies can positively support the
maintenance and development of new social relations if used pro-socially [56]. Using technologies
to engage in intimacy-building self-disclosure (e.g., self-disclosing negative feelings or private
information) and social support behaviours (e.g., providing emotional concern) can be beneficial.
For example, students' use of social technologies during COVID-19 would reduce loneliness if used
for self-disclosure in one-on-one private communication channels (messaging, phone, and video
calls) [43].

However, at the same time, technology can also negatively impact social relations. For
example, individuals can experience an increased sense of loneliness if relying on public social
media use (due to social media platforms supporting interactions that do not build social
resources, i.e., non-private communication channels [43]), reductions in the quality and amount
of time spent with others in-person (due to individuals prioritising online interactions), diminished
self-esteem (due to platforms increasing self-comparison behaviours), exacerbated socially toxic
behaviours and experiences like cyberbullying (due to a removed sense of moral responsibility



over one's actions), and deteriorated social skills (due to constant dependence on the technology
as a mediator of interactions) [2, 3, 24-26]. All of the above must be considered when moving
courses traditionally delivered in person to an online space.

Social relations are necessary for building a strong sense of community within a university. This
community supports academic performance through collaborative learning and wellbeing through
a shared identity [37]. We know that existing online learning faces the challenge of helping
geographically distributed students achieve a sense of community. For example, when
communication between such students occurs online (e.g., via text-based and videoconference
tools), the quality of social interaction between these students tends to be poor, creating feelings
of isolation and alienation [10, 12, 76, 88]. Furthermore, during the COVID-19 pandemic — where
university learning was exclusively online — students felt less motivated to learn due to the lack of
social interactions and cues normally afforded in offline classes [54, 64], negatively impacting their
academic success [38]. But, at the same time, there is evidence to suggest that digital platforms
can provide students with feelings of connectedness and satisfaction with their campus
community and classes. This is particularly true when videoconferencing learning (e.g., Zoom
classes) is synchronous [8] and engages with prosocial features (e.g., video and audio functions),
as this supports greater class engagement, peer interactions, and overall satisfaction [87].
Furthermore, social technologies, such as Facebook, are crucial to the social glue that helps
university students settle into their new lives [62] and were also used to support collaborative
learning during the pandemic [46, 50].

Newer immersive technologies are also now being deployed in higher education (e.g., AR
learning and artificial-intelligence-infused Metaverse-based campuses) [40], which show
promising results in supporting social interactions by increasing the level of social presence (the
sense of being with another) in virtual interactions [67, 68]. However, they may also risk adverse
outcomes, such as psychological stress caused by isolation when physical interactions are needed
[11]. These findings suggest that, if done right, a digital university experience could offer students
social benefits that, in turn, enhance their wellbeing and academic performance. However, a
sudden or unplanned shift to an online environment could also risk students’ social lives, a vital
part of the university experience.



2.4 The current study

Higher education worldwide is set to become more digitised [84], with students’ social lives at
university relying on a large ecosystem of digital technologies. It is unclear if future generations of
students can thrive in such circumstances. Existing research suggests that we need to be mindful
of the potential negative impact of removing in-person interaction on students’ ability to thrive
socially, which they need both to learn and to remain well. There are some concerns that losing
the physicality afforded by the traditional university experience may impact students' social skill
development (e.g., intra-cultural communication skills) and their overall sense of belonging [1,
28], which has implications for their learning and wellbeing [37]. This is important for the
Computer-Supported Cooperative Work (CSCW) area [71] because understanding how a digital
university experience impacts social relations allows us to design systems that can help support a
student’s sense of community and, ultimately, collaborative learning practices.

One way of gaining insight into this future is by examining how undergraduates coped during
the COVID-19 restrictions. Throughout this period, students heavily relied upon technologies to
mediate their university social lives — so lessons learnt from their experiences may provide insight
into how future undergraduates would experience a similar (albeit less unexpected) form of
increased use of digital learning. We, therefore, conducted a focus group study consisting of a
survey and nine focus group sessions to explore the effect a primarily digital university experience
has had on undergraduates' social lives.

3 METHOD

3.1 Participants

A volunteer sampling technique was utilised and implemented using a recruitment advert. We
recruited 38 first-year undergraduates (aged 18 — 21, m= 18.7; 11 Male, 26 Female, 1 preferred
not to say) enrolled at U.K. universities, asking them to use their official university email addresses
to enable us to verify university affiliation. Their learning environments at the time of the study
ranged from 'A combination of remote learning and face-to-face teaching' (20/38) to 'Fully remote
learning' (18/38). Participants were invited to complete an initial survey and indicate their
availability. Focus group slots were then allocated on a first-come-first-serve basis. All recruited
participants participated in a focus group session (see Table 1 for the participant's group allocation
and learning environments). After completing the focus group session, participants were
compensated with a £50 Amazon voucher.



Table 1: Participants focus group allocation and learning environment

Focus group session  Participant ID Learning environment
1 A combination of remote learning and face-to-face teaching
2 A combination of remote learning and face-to-face teaching
1 3 Fully remote learning
4 A combination of remote learning and face-to-face teaching
5 Fully remote learning
6 Fully remote learning
5 7 Fully remote learning
8 Fully remote learning
9 A combination of remote learning and face-to-face teaching
10 A combination of remote learning and face-to-face teaching
3 11 A combination of remote learning and face-to-face teaching
12 Fully remote learning
13 Fully remote learning
14 A combination of remote learning and face-to-face teaching
4 15 A combination of remote learning and face-to-face teaching
16 Fully remote learning
17 Fully remote learning
18 Fully remote learning
5 19 A combination of remote learning and face-to-face teaching
20 A combination of remote learning and face-to-face teaching
21 A combination of remote learning and face-to-face teaching
22 Fully remote learning
23 Fully remote learning
6 24 Fully remote learning
25 A combination of remote learning and face-to-face teaching
26 Fully remote learning
27 A combination of remote learning and face-to-face teaching
28 Fully remote learning
7 29 A combination of remote learning and face-to-face teaching
30 A combination of remote learning and face-to-face teaching
31 A combination of remote learning and face-to-face teaching
32 A combination of remote learning and face-to-face teaching
33 Fully remote learning
8 34 Fully remote learning
35 Fully remote learning
36 A combination of remote learning and face-to-face teaching
9 37 A combination of remote learning and face-to-face teaching
38 A combination of remote learning and face-to-face teaching

3.2 Materials

3.2.1 Survey. A sign-up survey was hosted on the Qualtrics platform. It included a participant
information sheet, consent form, questions about background information (name, email, age,
gender), and a request for participants to indicate focus group availability. We also asked several
questions focused on teaching delivery and technology use, and relevant answers helped us refine
interview scripts (see Appendix for the survey questions).



3.2.2 Focus group topic guide. We developed focus group topic guides centred on a range of
questions exploring the use of digital technologies to regulate emotion and experiences of digital
distraction, digital learning, and digital socialisation, all in the context of digital university life
during the COVID-19 lockdowns. These focus group interviews were conducted as part of a
broader research programme. Specifically for this paper, we focus on analysed data concerning
the impact of a primarily digital university experience on undergraduates' social lives during the
COVID-19 lockdowns. This data was elicited by asking participants open-ended questions focused
on comparing their digital social lives and offline experiences, the role technology played in
supporting their social lives, and what challenges they encountered during the COVID-19
lockdowns. Examples of these questions included: "How have you been using digital technology
to stay connected with others and socialise with others since beginning university?", "Have you
been able to use digital technology like social media messaging apps to build friendships?", "Have
you found you are more dependent on social media?".

3.3 Design

A focus group study design was chosen because 1) focus groups are a valuable method for
exploring an individual's experience in ways that would be less accessible during a one-to-one
interview (for example, individuals' experiences of a digital university may vary or be quite specific,
and so the group processes in conjunction with open-ended questions can help the student to
better situate their experience in relation to others and to thus better explore and clarify their
view); and 2) the group dynamics of focus groups support participants in generating more critical
views of their experiences which can, in turn, help us richer understand what happened and how
it affected our participants [51].

3.4 Procedure

Applicants interested in participating in the study first filled in a Qualtrics sign-up survey, which
required them to read information about and consent to participate in the study, provide
necessary personal information to validate their eligibility, answer background questions and
indicate their availability to participate in a focus group session. Eligible participants were
contacted by email and sent a Microsoft Teams invite to the online focus group session.

Nine focus group sessions were conducted over three days (November 10th, 11th, and 13th,
2020). During this period, England had just entered into its second national lockdown (beginning
5% November 2020) — with university campuses remaining open but the majority of teaching
taking place online [80]; Scotland had entered a five-tiered lockdown system with the majority of
areas in level 2/3 — meaning university teaching was delivered through blended or restricted
blended learning [29]; and Wales had just exited a 17-day firebreak lockdown and had continued
either a blended or fully online learning approach due to local lockdowns in some areas (e.g.,
Swansea and Cardiff) [30]. During this period, students could not fully socialise due to non-
essential services (e.g., pubs, entertainment venues, restaurants) closing and the prescribed norm
to stay at home unless necessary [42]. However, participants had a chance to briefly experience a
full on-campus university experience before this period, as the government's prior guidance was
that all students were to move back to campuses at the beginning of the autumn term (September
2020) [7].

Focus groups were held in cohorts of 4-5 participants (one final group consisted of 2
participants). Each session was hosted by an experienced coordinator who initially briefed
participants about the schedule, their right to withdraw, and the code of conduct (e.g.,
confidentiality). The coordinator then asked permission from participants to record the session to
begin formally. A series of focus group interviews were then conducted by four junior researchers,



each taking, on average, 30 minutes, resulting in a total of four focus group interviews per session
divided by a 10-minute break. One of the junior researchers primarily focused on exploring how
technology influenced the social lives of participants — meaning at least one-quarter of sessions
involved collecting data that addressed this study's RQ. However, other researchers' interviews
also elicited relevant data that was utilised, too. The researcher interviewers joined the online
meeting only for their interview slot, while coordinators remained in the meeting for its entire
duration to support and oversee the process. At the end of each session, coordinators informed
participants of the forthcoming debrief email (consisting of a copy of the study information sheet
and details on withdrawing their data if they wished) and an Amazon voucher.

3.5 Data Analysis

Video recordings of focus groups were downloaded from the Microsoft Teams platforms. Audio
files were extracted and transcribed using automatic transcription software and were then
checked for accuracy and anonymised. Transcripts of the nine focus group sessions were analysed
through a reflexive thematic analysis (RTA) approach [15, 17, 19] using NVivo-12. We chose an
RTA approach because our RQ focused on investigating individual lived experiences (students'
experience of a primarily digital social life) that are contextually bounded (when starting university
under COVID-19 restrictions) [13]. Stating the researchers' philosophical and theoretical
assumptions is recommended when conducting an RTA [14]. In this study, an essentialist
(language is a unidirectional reflection of experience), experiential (thoughts, feelings, and
experiences reflect an individual internal state), inductive (codes solely reflect the content in the
dataset), and semantic (codes reflect the explicit meaning of the data) leaning approach was
taken. This approach to conducting an RTA aligns with our interest in exploring students' lived
accounts and their own developed and expressed meaning.

The RTA process began with a familiarisation phase involving actively listening to the audio
recordings and reading text transcripts, noting preliminary trends and salient information. Initial
codes were then generated through an inductive coding process, with codes continually reviewed,
merged, and updated when necessary. This was followed by an iterative theme development
process, in which codes were organised and collapsed to generate themes and sub-themes.
Themes were continually reviewed for their quality (themes relevant to the RQ), internal
homogeneity (whether data items within a theme share a unifying concept), and external
heterogeneity (whether themes provide a sufficient interpretation of the data to the RQ) — and
merged or discarded if necessary. The candidate themes were then defined and named to develop
a final thematic map.

As an RTA approach does not align with (post)positivistic beliefs and values about knowledge
(i.e., truth exists out 'there' and can be interpreted accurately), inter-rater agreement approaches
were not deemed suitable to conduct. Instead, the quality of the analysis process was ensured
through the presentation and discussion of codes and themes of preliminary analyses with co-
researchers experienced in qualitative research [16].

4 FINDINGS

RQ: What is the impact of a primarily digital university experience on the social relationships
of incoming undergraduates?

Answer: The social experience of a digital university was drastically different (from an in-person
on-campus experience), with technologies used during digital university only appropriate for some
stages of social relationships. Nevertheless, students engaged in successful adaptive digital
behaviours to support their social relationships.



The answer above is based on the following three generated themes presented in the following
order: 1) How the digital university experience compared to an in-person experience; 2) How
technologies supported students’ relationships during digital university (or didn’t); and 3) How
students coped with social challenges encountered with a digital university experience. The
underlying codes and sub-themes of these themes are presented in Table 2. The RTA analysis
identified themes 1 and 2 as being narratively linked to theme 3: the former themes help to
illustrate undergraduates' digital university social life experience, whilst the latter explores how
they responded within this context.

Table 2: Data Analysis: Summary of codes and themes

Codes Sub-themes Themes
Social media loses the nuance and
deepness of offline interaction In-person affordances are lost
Social media does not best represent when online
oneself or personality How the digital university
Q&A in online environments is not as experience compared to an in-
good as offline environments Peer and student-teacher person experience
Online learning lacks the social interactions are impaired
benefits of the offline learning online
experience
Digital interactions are better once
you've met up offline Social technologies allowed
Social technologies are preferred for students to maintain pre-

How technologies supported
students relationships during
digital university (or didn’t)

closer relationships rather than existing relationships
acquaintances

Social technologies can help initiate Social technologies did not
relationships if cemented through support social relationship
future offline interactions initiation at university

Students self-organised
opportunities to socialise online with

Students engaged in novel
new course-mates

digital behaviours to help
create new university
relationships How students coped with
social challenges encountered
with a digital university
experience

Students move from formal to
informal platforms such as Snapchat
or Instagram when creating new
friends online

Socialising is difficult in large online
groups

Students engaged in digital
behaviours that best
emulated offline interactions

Video-calling one-to-one with people
is preferred

Text messaging is not socially
meaningful or personal

4.1 How the digital university experience compared to an in-person experience

4.1.1 In-person affordances are lost when online. Our participants were vocal about the
drawbacks of online socialising with their university peers during lockdowns. Digital spaces failed
to emulate the casual, spontaneous and nuanced social interactions, which have the potential to
develop into deep social relationships, typically afforded by offline university environments:



"In real life, you could walk up to any person from your course and just say hi and ask
them to go out for coffee. And now, well, at least | would feel super awkward just
randomly calling someone on Teams, asking them if they want to talk for a moment."
(P15)

Socialising (mainly via video calls) always had to be scheduled when learning remotely. This, as
well as the fact that the sole purpose of the digital meeting was to socialise, made interactions
feel less casual:

"If you are meeting face to face, you can have some excuse to meet, be like yeah let's
have lunch but on an online phone call, your real actual aim is doing the call. What you're
doing is only for the call. So, you don't have any excuse for other things to do. And that's
awkward in this situation." (P17)

Having to schedule online interactions was a challenge as students would "have to find a time
when you're both free" (P16). This pre-planning was contrasted against the spontaneity afforded
by physical university environments:

"I think it's harder. | think it's so much harder because you have to be like, oh, should we
call? You have to schedule a call instead of going up to them like hi." (P14)

This need for planning and lack of spontaneity in online socialising made reaching out to one's
peers effortful. Students knew that "you're not just going to bump into someone, you have to
actively message someone" (P21).

Furthermore, physical environments usually provide external environmental cues which
students can include in social interaction to stimulate conversation. Students found digital spaces
lacked this affordance, with interactions often running dry due to a shortage of topics to talk
about:

"Yeah, | guess it's more difficult to actually sustain a conversation without external stimuli
if you're just texting" (P28)

Students also shared that online socialising lacked nuance. They were aware that, when
interacting offline, they could use subtle yet vital social information (like mannerisms, tone of
speech, and interaction with other people present) to make decisions about individuals:

"When you meet people in real life, you learn about their mannerisms a lot more and just
how they speak and you kind of get their sense of personality if that makes sense" (P10)

A lack of such information could make establishing deep relationships challenging:

"And now when I'm just looking at people's faces, | feel I'm missing certain information.
How they treat other people, for instance. You can't discover that as easily in a virtual
setting as you would be able to in person. So, to me, it makes it... | find it hard to deepen
a friendship because you're only seeing a picture of another person." (P6)

Finally, digital spaces lacked non-verbal information, like gestures or facial expressions, seen as
important for directing the flow of conversation:

"It’s hard to see where the conversations is going or when to stop and let them talk and
stuff like that because usually you can pick it up through hand gestures and facial
expressions, but you can’t really see as much over Zoom” (P27)

These deficiencies made students feel that online socialising with their university peers was
not as deep or meaningful as offline socialising. Students found that there is “something about



being in person, actually talking to someone which is just so much more, it’s like a deeper bond”
(P13).

The lack of in-person affordances also led some students to feel dissatisfied with their online
interactions as they did not best represent their personalities:

“Yeah, | find it weird. You don't really come across yourself like [removed] said, you're
completely different, especially over text, you kind of come across quite blunt really
because you haven’t really got the whole voiceover to really show yourself. So yeah, |
find it weird, and | don't really like it.” (P20)

One student found that this was also the case when video-calling. They explained that “one of
the people who | met up with outside in person, | was talking about this with her, and she was like
yeah you come across completely different on Zoom to real life”. (P18)

These deficiencies also had adverse social outcomes. The inability to communicate with others
online in a way that aligns with one’s true self-led one student to develop a fear of their words
being misconstrued online. They mentioned a case where an online comment by another student,
which could pass as dark humour in an offline conversation, resulted in disciplinary action:

“Things can be misconstrued a lot because there was just this time when someone was
sarcastic, they had coronavirus, and then they said, oh, maybe we should mix, you know,
natural selection and on a WhatsApp group chat, and if they said it in person, it's like |
think it would be seen as a joke because, you know, they'd be like, ha ha ha. But then
because they said on WhatsApp, it got screenshotted and sent to the disciplinary deans
in college. And so, they got in tons of trouble.” (P5)

4.1.2 Peer and student-teacher interactions are impaired online. Learning is a reciprocal and
dynamic interaction involving student-teacher and student-student relationships. With the switch
to online university learning, students felt these relationships were severely impaired.

Regarding student-teacher interactions, many of our participants felt that the question-and-
answer mechanism within online learning was inferior to in-person learning. This deficiency
impeded students’ understanding of class material. On the one hand, watching an online lecture
and asking questions during the next meeting with the teachers was tricky because new material
was now being discussed, and the questions were “not that relevant anymore” (P7). The limited
contact time meant that, during online Q&A sessions, lecturers could not answer all the questions
submitted by students: “there’s only one hour, usually only half an hour allocated to synchronous
lecture for every three hours of real lecture”. (P8). Students also found it took much more effort
to ask questions online:

“And when | have to wait to the end of the lecture and then the Moodle forum and post
my question and worded nicely, I'm just reluctant to do it.” (P9)

When they did manage to ask questions, the lecturers’ answers were often delayed and
sometimes never given:

“But then we also have this other lecturer who's really good and he's really engaging in
every single question that we send on the Zoom chat and stuff while the other one
doesn't even read any of the things.” (P22)

When lecturers did respond, students found that written answers, typical in online learning,
were not satisfactory:

“It's much easier when someone explains it to you.” (P16).



Students also felt that online learning did not adequately support student-student interactions.
This resulted in students feeling that they were missing out on the social side typically afforded in
offline lectures:

“I'm not really enjoying remote learning because having thought about what lectures
could have been like in person” (P31)

They were dissatisfied with the videoconference’ breakout room’ sessions, which were meant
to replace the socialising that naturally happens when attending an in-person lecture. These
breakout rooms were not seen as conducive to socialising as they were often randomly
distributed, preventing genuine rapport from developing:

“As soon as you started, to get to know someone and find something interesting about
them and click with them, the breakout room would end, and you'd move on to a
different group of people.” (P34)

Breakout rooms, and video calls with new contacts, in general, were only helpful in developing
friendships at university when they were part of a longer-term group project that students were
assigned. Recurring group work with the same team of peers allowed students to meet
consistently, and familiarity, as well as having a common goal, supported further social interaction
via other channels:

“Because we've had to work together, we’ve had to add each other on Snapchat. And
that's been quite nice”. (P21)

4.2 How technologies supported students' relationships during digital university (or didn’t)

4.2.1 Social technologies allowed students to maintain pre-existing relationships. Students tried
to develop new relationships through social media platforms during their digital university
experience. Many, however, found that these platforms were best suited for maintaining
relationships established offline. Meeting someone “even if for half an hour or whatever in real
life” (P36) was essential in making the relationship feel more genuine, as they could develop a
better idea of what the other person was like, and thus how they could better interact with them
online:

“I think it kind of brings you closer to them, you kind of become less formal almost, you
kind of know what they're like and how you act around them a bit better.” (P18)

Some students explicitly preferred using social media only with close friends during the
pandemic and found it awkward to interact with new friends and new acquaintances on social
media. Video-calling was better with closer friends than newer friends or acquaintances as
“there's no awkwardness in how we interact and already know how... we all know each other's
mannerisms” (P11). Students anticipated that video calls with the latter would feel less natural:

“l found that | haven't done it with any new uni friends. | think it would be a bit awkward
for now” (P15)

4.2.2 Social technologies did not support social relationship initiation at university. Whilst
digital technologies were valuable tools for staying connected with current friends, their ability to
support establishing new relationships when in a digital university experience was limited. Some
noted that interacting with a new person through social media did not compare to meeting them
in person:



“Yeah, because you want to know what they're like in person, over the phone, they can
be someone completely different and you might like this person, but then in person
they’re not the same.” (P1)

An online-only start to a friendship could lead to a misguided investment of time and emotional
resources. Students, therefore, felt that it is “better to meet people first and then decide whether
you want to be mates with them, rather than trying to develop a relationship or friendship by text
first and then you meet them and you find out, OK, what, | don't like this person”. (P3)

Other students found the idea of digital-first meetings intimidating. One student did not want
“to seem like I'm begging...and they're like, why are you talking to me” (P11). Another student
mentioned that they were “really nervous about messaging people just out of nowhere” (P18).

Some students saw social media platforms as useful for getting to know their peers so long as
they could meet in person immediately afterwards. When this was possible, students viewed
social media platforms as a space where they could initially “break the ice” (P29) and then organise
events offline and develop relationships further:

“[The] WhatsApp group [created] since having the offers a few months back has helped
a bit because we were introducing ourselves. And then | actually made a close friend from
there and then we met up and we had drinks before and during summer when it was safe
to do so. And we're actually quite close friends now, which is a good thing.” (P19)

4.3 How students coped with social challenges encountered with a digital university
experience

4.3.1 Students engaged in novel digital behaviours to help create new university relationships.
Students experienced multiple drawbacks in initiating new social relationships during this period
of the digital university experience. Strikingly, however, we found that our participants adapted
quickly and identified ways to thrive. The stringent social restrictions dictated by COVID-19
lockdowns pushed students to develop new digital behaviours to help create new relationships.
This adaptiveness was especially true for students living at their home addresses who were more
reliant upon digital technologies to socialise than those living with peers in term-time addresses,
as the latter, for example, had other lockdown-permissible opportunities to socialise e.g., exercise
and recreation outdoors [42].

Some students would relocate digital relationships from impersonal spaces such as more
extensive course or society group chats onto more personal platforms such as Instagram and
Snapchat. These platforms provided a more intimate presentation of one's life, and doing so led
students to feel they were able to get to know their peers better:

“We talk basically in our group every single day since we started the course, which is a
good thing because we can connect with each other. And then we also exchange our
social medias like Instagram in the group chats. So, we kind of follow each other on
Instagram and we kind of know, | wouldn’t say we properly know that person, but you
know them better through social media in a way.” (P19)

One student described how this dynamic of shifting from less intimate to more intimate forms
of online communication played out in their workgroup. They explained that “somebody
suggested it’d be easier to work together via Instagram or WhatsApp” (P18). This shift supported
the formation of closer and deeper social relationships. As the student explained, on “platforms
like Instagram or Snapchat where you get to see what they’re putting up, you get to kind of know
their personality a bit more”. (P18). Another student recounted how they made a friend from
another course by solely interacting and shifting through these more intimate and prosocial
platforms:



“l have one friend that | made on a different course, we met on WhatsApp. And then
once you add them on Instagram and then Snapchat, it just becomes a lot more easier to
start a conversation because you can swipe up on stories and stuff like that” (P14)

Several students also self-organised digital opportunities to socialise. They used digital
platforms with video-calling features, such as Zoom, Discord, and Instagram, to coordinate social
meetups with fellow students, where they would chat, play games, and work on reports together.
Students described how, before starting university, they had not expected to use video calls to
socialise:

“So right now, sometimes, | think it's like a once-a-week thing where people on our
course we meet up via Zoom to kind of chat, or chill or play games and stuff. And | never
thought | would be socialising through Zoom.” (P19)

A student who was still living at home abroad explained how these student-organised digital
meetups helped them to create new connections with others who were located across the globe;
which they otherwise wouldn’t have been able to do:

“Since a week or two I've been using Discord. So, video chat to chat to other students
who are abroad. We've got a couple in Malaysia, in the U.K., other parts of the U.K. and
we come together about once every two nights and we have a call and chat, catch up
that way. So, | guess that's the main way in which I've been attempting to make friends
at, in this difficult time.” (P6)

4.3.2 Students engaged in digital behaviours that best emulated offline interactions. Students
engaged primarily with those digital features that best emulated the offline socialising experience.
These behaviours could be sharing what they did offline via the Instagram stories feature. For
students, doing so felt “much more informal and it feels as if times were normal, and we actually
knew each other rather than only through the Internet.” (P15).

Offline, humans do not typically socialise in very large groups, and students similarly found
smaller online group chats to be more conducive to successful communication. These smaller
groups made them “make more meaningful connections” (P8). In contrast, in more extensive
groups, behaviour indicative of deindividuation, a lack of personal responsibility, and the
bystander effect [55] were common. For example, one student who sought help on an assignment
was “constantly spamming this group chat and literally everyone had seen it, and no one was
replying.” (P1). In turn, this disincentivised others to engage due to fears of also being ignored:

“You don't want to get aired on the massive group chat.” (P5)

Offline interactions are conducted face-to-face. Students preferred video-calling over text
messaging as this best emulated their offline socialising experiences. They found interactions over
text messaging to be de-personalised and devoid of depth, making it difficult, in turn, to develop
a meaningful relationship:

“Yeah, and even over text, | just don't feel it to be that personalised of a conversation.
It’s not really a very personal communication that is going on. So, you don't really bond”
(P4)

The intentionality of calling versus texting was also valued, as students appreciated that

someone had set time aside for them:

“I think if you actually make a time to sit down and call someone, | think it's it shows that
when people call me to see how | am and stuff, it makes me like, | appreciate it because
it's like, oh, they care, it’s an intentional friendship.” (P16)



5 DISCUSSION

Our study was concerned with understanding the impact of a primarily digital university
experience on the social relationships of incoming undergraduates. It was found that the impact
of technology on social relations is not wholly positive or negative. Like any tool, its effectiveness
is dependent on how it is used. Whilst initial themes (1 and 2) confirm previous research pointing
to the limitations of digital learning in the context of students’ social interaction, this study
contributes new evidence of students' adaptive workarounds (theme 3). Below, we discuss our
findings in relation to our RQ and the broader literature. Here, we also provide design
recommendations for future digital-first universities (metaversities) that can be designed to
support undergraduates’ social relations in an increasingly virtual learning world.

5.1 Adapting to a lack of ‘embodied’ social interaction

Theme 1 highlighted how the digital university experience under COVID-19 lockdowns failed to
facilitate the causal, nuanced, and deep social interactions between students typically afforded by
offline university life. This finding confirms prior research on the lower quality of social
interactions between students through technology-mediated communication [10, 12, 76, 88]. This
deficiency was due to the lack of an embodied element in existing forms of online interactions.
Specifically, online interactions lack an accurate translation of essential aspects (form, substance
and meaning) underlying offline social interaction [34]. For example, most online spaces lack a
situated spatial dimension to afford chance encounters, stimulate or redirect an ongoing
conversation, or filter out nonverbal cues essential to support deeper empathic interactions [39].
A similarly negative impact of this missing spatial dimension of social interaction has been
demonstrated among workers who relied upon videoconferencing technologies during the
pandemic. For these workers, reliance on digital workspaces created a tension between social
encounters that were spontaneous and informal and those that were task-oriented and formal
[10].

Strikingly, however, we found that undergraduate students could navigate this new
disembodied interaction context to make the most of their social interactions. Despite the
inadequacy of the social experience of a digital university, students persevered and engaged in
digital behaviours that best emulated intimate offline face-to-face interaction. Students
spontaneously increased their use of video-calling (a behaviour not usually performed before the
pandemic) and emulated offline social dynamics as much as possible (e.g., by interacting with
smaller group chats). Indeed, engaging in online prosocial behaviour [75], using richer verbal/non-
verbal information communication mediums [39], and participating in smaller online groups [82]
are all effective ways of maximising digital intimacy within current computer-mediated
communication.

5.2 Adapting to the new group dynamics of group work

Theme 1 also highlighted how students experienced impoverished peer and student-teacher
interactions within the online learning environment. This finding confirms prior research that
under COVID-19, students found it more challenging to interact with teachers online — with online
learning failing to support adequate teacher feedback, reactions and clarification [32, 88]. This
deficiency was partly attributable to the low social presence (the sense of being with others) within
online learning [23]. Poor student-student interactions negatively impacted their social
experience through stifled group dynamics. Constantly changing breakout rooms, with short and
obscure tasks, contributed to this poor experience. This confirms prior research that the lack of
social interactions and cues normally afforded in offline classes negatively impacts the learning
experience [54, 64],



However, notably, in this context, our participants successfully navigated the deficiencies of
the online-only university experience. Students identified consistent and long-term online group
work activities as practical ways to develop more profound and rewarding peer connections and
engaged in such behaviours for work when possible. This finding demonstrates their ability to
critically assess the novel group learning setting they participated in during their digital university
experience. This ability allowed them, at least to some extent, to alleviate the detrimental social
impact of the transition to online learning. Indeed, engaging with prosocial videoconferencing
features (e.g., video and audio functions) helps to support social interactions and work measures
(e.g., engagement and satisfaction) [87].

5.3 Adapting to starting new peer relationships online

Theme 2 highlighted that although reliance on digital tools to communicate with peers had a
detrimental impact on the early stages of new social relationships, students engaged in adaptive
behavioural workarounds to make the most of these tools. Below, we first discuss the difficulties
students experience when initiating relationships with their peers online. We then outline and
contextualise the creative ways they adapted their uses of technology to maximise their ability to
make new friends despite the online-only context of learning.

During the pandemic, social media acted as a critical tool to maintain established relationships
— students enjoyed using it to keep in contact with close friends and family. However, they did not
see it as helpful in communicating with acquaintances, thus ruling out a wide use of social media
as a tool to broker new university friendships. This finding is unsurprising, as prior research shows
that one of the main reasons for engaging in smartphone texting is to communicate with an
individual’s strong-tie networks [69], with students mainly engaging with social technologies to
maintain pre-existing relationships [35].

Conversely, students struggled to create new relationships in their digital university life. One
of the novel reasons for this, identified in this study, was that students could not fully gauge the
person's true personality online, leading to worries that the relationship dynamics would not work
well in the offline world. Interestingly, whilst online behavioural data statistically predict aspects
of an individual’s personality [51,69], the current findings suggest digital personas are insufficient
for a student to judge an individual’s personality online accurately. In other words, students did
not feel comfortable initiating a new relationship online. This finding suggests some questions for
future research: what aspects of a digital persona are required for an individual to perceive an
accurate reading of another’s personality? Does the perceived accuracy of another’s personality
mediate the intention of an individual to initiate a friendship online?

Most notably, despite the limitations of current technology in supporting the initiation of new
university relationships, students displayed perseverance through adaptive digital behaviours.
First, students leveraged social and conference technologies to support the creation of new social
relations. They intentionally transitioned digital university relationships from larger, impersonal
social media platforms, e.g., WhatsApp group chats, to more personal and intimate platforms,
such as Instagram, which allowed them to get to know their peers better. From a social
perspective, smaller online group chats — versus larger ones — may decrease diffuse responsibility
(the level of perceived responsibility of negative consequences of inaction) and thus facilitate
greater social participation among individuals [47]. This adaptive behaviour also displays an
implicit awareness, on the part of our participants, of the utility of leveraging richer verbal (e.g.,
video-calling) and non-verbal (e.g., posting daily stories or pictures) information to support
increased empathy between social partners online [39].

Furthermore, students self-organised meetups on videoconferencing platforms to talk, work
and play with each other. Previous research has demonstrated that this can improve student-
student interactions in online learning [88]. The fact that students in the current study engaged in



this behaviour intuitively can be seen as evidence of their ability to adapt to change. Future HCI
research could employ longitudinal studies to clarify whether such student-borne strategies
effectively support social relations over the longer term.

5.4 Future universities: design focused on maximising student adaptability

Suppose digital university hybrid/blended-learning models are to effectively support students'
social relations in the digital lecture hall and beyond. In that case, the social dimension of such
environments needs to be explicitly designed. Advancing the online learning infrastructure will
help solve some of these social deficits and create digital learning communities [59]. For example,
universities have, for the last one to two years, partnered with software companies (e.g., Meta)
to develop state-of-the-art virtual reality-based university campuses (Metaversities) [41, 65, 86].
Whilst the immersive nature of metaversities may help to improve social relations and learning
outcomes naturally [27, 53] (e.g., by increasing social presence [67, 68]), our findings point to
specific prosocial design recommendations that universities aiming to digitise the learning
environment could incorporate that support the adaptive strategies identified in this study. Based
on our findings, universities could:

Support offline face-to-face interaction dynamics in online learning. Future digital universities
could consider addressing the loss of offline affordances and supporting identified student-borne
strategies by designing their digital environment in line with the dynamics of offline environments
and interactions. Future digital universities could minimise the filtering of socioemotional cues
and support more offline-like face-to-face interaction styles by 1) utilising richer communication
channels (e.g., increasing the level of non-verbal cues transmitted online or richer supplementary
features such as audio when conversing with other students [49]); 2) implementing customisable
communication content (e.g., emotionally personalised emoticons [60], or avatars for increased
embodied virtual intimacy through more accurate non-verbal cue transmission, e.g., facial
expression and body language [73]); 3) curating digital spaces to support offline social dynamics
(e.g. designing environments to explicitly support chance encounters and meetups after lectures,
such as in virtual university cafes and libraries); and 4) having digital spaces that obey physical
laws (e.g., capping group sizes and rooms depending on their social function/purpose).

Humanise online learning. Future digital universities could consider humanising online
education, prioritising human connection and relationship development between student-
lecturer and student-student [74]. Designing systems with this heuristic in mind will help students
engage in digital behaviours that best emulate offline interactions. Online learning platforms could
be humanised for student-teacher interactions by increasing teaching presence [74] (e.g.,
lecturers holding virtual open office hours). Digital learning could be humanised for student-
student interactions by increasing long-term collaborative practices in the virtual classroom [74]
(e.g., implementing small, consistently grouped virtual breakout groups with goal-driven tasks
that utilise prosocial features such as video and audio functions [87]).

Researchers aiming to explore and design new digital higher-education experiences could use
these recommendations as prompts to motivate the development and testing of learning systems
that support social relations. The recommendations can also help investigate students' social
relations in digital spaces more widely. For example, how can digital learning platforms best
capture, as Sherry Turkle describes, the rich and often messy dynamics of offline social relations
[79] — so that interactions can be more than a connection, but a conversation?

6 LIMITATIONS

Our study sought to understand several facets of the student experience. To have sufficient time
to explore their experiences, each focus group lasted approximately 2-2.5 hours. This time length
and the use of an online environment for conducting the study may have resulted in participants



experiencing zoom fatigue. In addition, whilst training was provided to researchers on focus group
facilitation, the limitations of conducting a group discussion in an online environment meant that
conversational turn-taking was more rigid and less fluid than might be experienced in an in-person
focus group. These factors could negatively impact the depth of detail of the collected data.
However, the satisfactory quality of the data gathered, and the insights generated suggest that
our decisions to 1) use relatively small groups (2-5 people compared to traditional focus groups of
8-9) to ease communication [33], 2) include breaks, and 3) rotate researchers across focus groups
that were being conducted concurrently to alleviate fatigue, appear to have been adequate
mitigations.

It is also worth reflecting on the generalisability of the study findings to future undergraduates'
situations. Whilst future students will have greater autonomy and opportunities in their offline
social lives versus, during the COVID-19 restrictions, undergraduates (particularly those entering
university immediately after secondary education) will still be motivated to expand their social
networks beyond those developed in their early adolescent and childhood years [71]. Therefore,
if metaversities and digital learning more broadly are to become mainstream, they will play an
essential role in supporting their ability to develop new social relations during this formative
period. We believe this study is thus helpful to understand better how current digital university
experiences are failing in this respect and how they can be addressed in future platforms.

7 CONCLUSION

We investigated how undergraduates' social relations were impacted by having a primarily digital
university experience under COVID-19 restrictions. This work highlighted various ways a digital
university experience may impact students' social relations. In addition to confirming results from
previous research, we demonstrated students' remarkable adaptability and expertise through
prosocial digital behaviours that supported their social relations despite current technological
limitations. Lastly, we proposed various design recommendations to support students' social
relations in a digitised higher-education future.
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APPENDIX

Appendix A. Online Survey Questions

Q3 Please provide your first and last name (we need this information to demonstrate to our funder that the
vouchers have been distributed to our participants).

Q4 What is your gender?

Male (1)

Female (2)

Prefer to describe in my own words (3)

Prefer not to say (4)

Q5 How old are you?

Skip To: End of Survey If Condition: How old are you? Is Less Than 18. Skip To: End of Survey.

Q6 Please provide your email address so we can contact you in the future

Q7 On which of these dates could you attend the workshop (at 2pm)?

Tuesday 10th November (1)

Wednesday 11th November (2)

Either date (3)



Q8 What is your learning environment right now?

Fully remote learning (1)

Fully face-to-face teaching (2)

Combination of remote learning and face-to-face teaching (3)

Q9 How many online pre-recorded lectures do you have per week?

1-3 (1)

4-6 (2)

79 (3)

10+ (4)

Q10 What is the average length of these pre-recorded lectures?

> 1 hour (1)

1 hour (2)

1-2 hours (3)

2+ hours (4)



Q11 How many online live lectures do you have per week?

1-3 (1)

4-6 (2)

79 (3)

10+ (4)

Q12 What is the average length of these live lectures?

> 1 hour (1)

1 hour (2)

1-2 hours (3)

2+ hours (4)



Q13 Where do you watch lectures during the pandemic?

Bedroom (1)

Home (not the bedroom) (2)

Library (3)

Other (4)

Q14 Has your experience in the past month matched your expectations of university life?

No (1)

Yes (2)

Q15 Do you think technology has affected your motivation to learn?

No (1)

Yes - Positively (2)

Yes - Negatively (3)



Q16 Did you use technology to help you plan learning? If yes, please state which technology (e.g. apps) you
are using.

No - I do not plan (1)

No - | write down my plans (2)

No - technology is not useful for planning (Please state your reasons) (3)

Yes (4)

Q17 Did you use technology to help you focus while you are learning?

No - technology is not useful for focusing (1)

No - other (2)

Yes - | use anti-procrastination apps (3)

Yes - | listen to music (4)

Yes - other (5)




Q18 Do you use any anti-procrastination apps while working? If so, which ones?

No (1)

Freedom (2)

Leechbug (3)

FocusMe (4)

Cold Turkey (5)

Others (6)

Q19 Did you use technology to help you revise?

No - | do not revise (1)

No - technology is not helpful for revision (2)

No - other (3)

Yes - | use note-taking apps (4)

Yes - other (5)

Q20 Do you think technology has helped you achieve your academic tasks in the past month?

No (1)

Yes (2)



Q21 Has the lockdown impacted your mental wellbeing?

No (1)

Yes - Positively (2)

Yes - Negatively (3)

Q22 Did you use any apps designed to help your mental wellbeing in lockdown?

Yes - Therapy Apps (1)

Yes - Meditation Apps (2)

Yes - Other Apps (3)

No (4)

Q23 Do you think technology has affected your mental wellbeing in lockdown?

No (1)

Yes - Positively (2)

Yes - Negatively (3)



Q24 Did you use any of these types of apps to try to improve your mental well-being in lockdown?

Yes - Music Apps (1)

Yes - Movie/TV Apps (2)

Yes - Exercise Apps (3)

Yes - Gaming Apps (4)

Yes - Social Media Apps (5)

No (6)

Q25 Did any of these apps improve your mental well-being without you intending them to?

Yes - Music Apps (1)

Yes - Movie/TV Apps (2)

Yes - Exercise Apps (3)

Yes - Gaming Apps (4)

Yes - Social Media Apps (5)

No (6)



Q26 What social media or messaging applications do you use?

Instagram (1)

Facebook (2)

Twitter (3)

Whatsapp (4)

Snapchat (5)

Other (6)

None (7)

Q27 Do you like using technology to interact with others?

Yes (1)

No (2)

Sometimes (3)

Q28 Has starting the 1st year of university during COVID-19 negatively impacted you, socially?

Yes (1)

No (2)

Not that much (3)

Quite a lot (4)



Q29 Have you felt lonely since beginning university?

Yes (1)

No (2)

Sometimes (3)

Q30 Has it been difficult to make friends since beginning university?

Yes (1)

No (2)

Not that much (3)

Quite a lot (4)



