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Abstract: This chapter examines how students in a two-campus, cross-disciplinary 
program in Music, Communication and Technology (MCT) experience the sense 
of presence of peer students and teachers, some physically co-localized while others 
are present via an audiovisual communications system. The chapter starts by briefly 
delineating the MCT program, the audiovisual communications system and the 
learning space built around it, named the Portal, and the research project SALTO 
which frames the current study. We then review research literature on presence rel-
evant to this particular context and use this as a basis for the design of an online sur-
vey using a combination of Likert items and free text response. Our main findings, 
based on responses from the 16 students who participated in the survey, are that the 
mediating technologies of the Portal affect the experience of presence negatively, but 
that formal learning scenarios are less affected than informal scenarios that require 
social interaction.
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Creating arenas and learning spaces for collaboration and communica-
tion that bring teachers, students, researchers and artists together to share 
new ideas, resources and knowledge is more relevant than ever due to the 
circumstances caused by the COVID-19 pandemic. Distance learning 
solutions and platforms to help schools, universities and teachers facili-
tate student-active learning, share strategies and provide social caring and 
interaction, which all are necessary in order to minimize learning disrup-
tion during the closure periods and through the aftermath of COVID-19. 
Mediating technology is available, but it is up to us to create the content 
and safeguard the sense of human presence in the process by preserving 
the constituent parts of dialogue, interaction, gestures and finely-tuned, 
intimate and highly responsive communication (Pentland, 2010).

A combination of governmental digital strategies, reforms within 
higher education and the sudden need for distance learning solutions due 
to COVID-19 serves as the backdrop for this chapter. The starting point 
of our study is founded on the cross-university Master’s Program “Music, 
Communication and Technology” (MCT) with its associated telematic 
learning space (the Portal). The development of student-active learning 
methods in the Portal is coordinated through the research project SALTO 
(Student-Active Learning in a Two-Campus Organization).

We proceed by discussing the concept of presence and several factors 
related to it. This discussion forms the basis for our survey. After discuss-
ing some methodological issues, we look at the results of the survey, then 
discuss possible explanations and relations to other findings in the liter-
ature. We conclude the chapter by briefly suggesting how our research 
may affect the development of pedagogy, learning spaces and technology.

Background
To serve increasing numbers of students and meet their expectations 
of learning anywhere, any time and in any format, universities need to 
transform and create flexible learning environments. This transforma-
tion requires a redesign of learning spaces and pedagogy. Suitable tech-
nologies must be acquired to support active learning and create arenas 
for interaction with the option of sharing experiences, social activities, 
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workspaces and resources, both asynchronously and synchronously, 
through distance learning, online learning and blended or hybrid learn-
ing scenarios. 

The Norwegian Government has introduced a long-term plan for 
research in higher education, where digitization and use of new tech-
nology will be a part of both the strategy and efforts to simplify, renew 
and improve the efficiency of higher education (Ministry of Local Gov-
ernment and Modernisation, 2016; Ministry of Education and Research, 
2018; Directorate for ICT and Joint Services in Higher Education and 
Research, 2019). 

It is a complex task with many factors influencing the organization, 
quality and effect of cross/multi-campus teaching and learning. How-
ever, to navigate this transformation towards functional telematic learn-
ing spaces, the main point on the map should be a good user experience 
which maintains and accommodates social human interactions and 
engagement, a sense of belonging and presence and, finally, facilitates 
a good and supportive learning environment across distance, time and 
space (Anderson & Date-Huxtable, 2011; Bahmani et al., 2019; Bahmani 
& Hjelsvold, 2019; Lillejord et al., 2017, 2018; Ministry of Education and 
Research, n.d.; Morgan et al., 2016; Støckert & Stoica, 2018, 2020).

MCT
“Music, Communication and Technology” (MCT) is one of Norway’s first 
joint Master’s programs, run by the two largest universities: the Norwe-
gian University of Science and Technology (NTNU) and the University 
of Oslo (UiO). The two-year program is hosted by the Department of 
Musicology at UiO and the Department of Music at NTNU. The Portal 
and MCT represent a new type of learning strategy and environment that 
prepares students for the fourth industrial revolution: a future where the 
borders between the online/offline, physical, digital and biological worlds 
are blurring, resulting in a fusion of advances within artificial intelli-
gence, machine learning, physical computing, the Internet of Things and 
other technologies (Kivunja, 2015, p. 444; O’Neill, 2018.; Schwab, 2017; 
Støckert et al., 2017).
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The Portal
The Portal is a flexible, telematic, shared space and consists of dedicated 
physical rooms at UiO and NTNU that are interconnected through 
Uninett (Norway’s research and education network). The Portal can be 
described as a “black box” theatre stage with props to create scenography 
for several learning scenarios. The physical rooms use mirrored set-ups 
for defined student-active learning scenarios with regard to the applied 
AV equipment and its placement. These mirrored set-ups create the illu-
sion of an extended and shared space. They enhance eye contact and 
provide the same orientation of people, sound and shared workspaces/
screens when pointing or looking at the same object respectively from 
each side of the Portal. Nevertheless, the Portal’s possibilities and limita-
tions influence the students’ and teachers’ daily experiences and notions 
of presence related to activities like human-computer interactions, social 
interaction, resource sharing, communication and collaboration (Støck-
ert et al., 2019b).

SALTO
SALTO started in 2018 and is a three-year project within the NTNU 
Teaching Excellence scheme (NTNU, n.d.; Støckert, n.d.). The NTNU 
initiative consists of a portfolio of development measures with the pur-
pose of developing innovative approaches to learning, teaching and 
assessment. The SALTO research project was set up parallel to the MCT 
program, first to support the design, development and implementation of 
the Portal, and second to adapt and evaluate “student-centered” activities 
such as flipped learning, problem-based learning and team-based learn-
ing in a cross-campus learning scenario with teams consisting of mem-
bers from both locations (Bergmann & Sams, 2012; Davidson & Major, 
2014; Michaelsen et al., 2004; Støckert et al., 2019a; Xambó et al., 2019a; 
Xambó et al., 2019b).

Working in the Portal, students and teachers explore, evaluate and reflect 
on educational, methodological and technological strategies together. 
SALTO documents these experiences through interviews, observations 
and online questionnaires during the project period (Støckert, n.d.).
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Presence
With today’s society’s ubiquity of mobile networked technologies and 
social media, our ideas of “here and now”, related to social contact and 
communication, are deeply affected by the way in which the very same 
technologies blur the sense of time and space. Mediating technologies 
often make people appear present to one another, even if they are not 
sharing the same physical space and time. This form of present absence 
(Rainie & Wellman, 2012) closely resembles what is often referred to as 
presence in the literature, which refers to the experience that something 
or someone is “here and now” through the use of mediation technol-
ogy. In the context of learning in mediated environments, the concept 
of presence is often specified as social presence. According to Lowenthal 
(2010b), the theory of social presence is perhaps the most widely-used 
theoretical construct to describe and understand mediated interaction 
in online learning environments. Despite the frequent use of this term, 
several authors note that there is not a clear, agreed-upon definition of 
the term (Lowenthal, 2010a, 2010b; Cui, 2013; Kreijns et al., 2014). Nev-
ertheless, we will attempt to delineate some aspects of presence relevant 
to our inquiry into learning activities in the Portal, which we will sub-
sequently apply in the design of a survey about the topic. These aspects 
are: attention and compensatory behavior; audio quality and level; video 
quality, camera perspective and image size; and social awareness and 
interaction. 

If we look at attempts to define presence and social presence, many 
explicitly involve the role of technology. For some theoreticians, the expe-
rience of presence is simply the result of “overlooking” or “disregarding” 
the technology or mediation part of the experience, or accepting the illu-
sion of non-mediation (e.g. Lee, 2004; Lombard & Ditton, 1997). In other 
words, for presence to occur the mediating technology needs to retreat 
into the background of the experience while the human participants and 
their communicative actions need to be in the foreground. This is often 
seen as a result of selective attention, where the perceiver attends to what 
is interesting or relevant (the mediated content) while the properties of 
the medium or communications channel itself are filtered out (e.g. Nash 
et al., 2000; Schubert et al., 2001; Witmer & Singer, 1998). Thus, selective 
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attention can also be seen as a form of compensation by the receiver, 
which enhances the content or message of the medium even if the medi-
ating channel degrades or adds noise to the signal. In the research litera-
ture on online learning this compensation is also observed (Kock, 2005; 
Kock & Garza, 2011). Moreover, in media compensation theory it is argued 
that media users do not passively accept the obstacles posed by the media, 
but instead compensate for the obstacle by changing their communica-
tion behavior, often in an involuntary way (Hantula et al., 2011). Other 
theoreticians might not explicitly refer to the practice of “overlooking 
technology” but view social presence more generally as “a theory of how 
technology might affect, distort, and enhance certain aspects of social 
cognition” (Biocca & Harms, 2002). The most relevant technologies in 
this context can be grouped into audio and video. 

On the audio side, different factors have been related to the experi-
ence of presence. Some studies indicate that degraded audio quality will 
affect the experience of presence negatively (Lessiter et al., 2001; Reeves 
& Nass, 1996). In a study by Bergsland (2010, p. 230), using a phenome-
nological approach with vocal sounds only, he argues that the experience 
of traces of the technology involved in recording or mediation, or the 
use of audio manipulation techniques, can contribute to directing focus 
towards the technology and/or mediation, and thereby reduce the sense 
of presence. Bergsland’s findings correspond with the more general view 
that a degraded sense of “realism” will affect presence negatively (Lom-
bard & Ditton, 1997). Although somewhat lacking in empirical support, 
Lombard and Ditton’s (1997) review suggests that the audio level might 
have a positive effect on presence, at least up to a point. This is not very 
surprising, since in real-world settings people who are located close to 
each other will sound louder, whereas those who are distant from each 
other will sound softer. 

Regarding presence and the video side of the technology, Lombard 
and Ditton (1997) list a number of studies that point to the finding that 
the properties of a video image such as its size and resolution, as well 
as the proportion of the visual field covered by the screen relative to the 
full field, affect the experience of presence. Also, in Lee’s (2004) review, 
presence is closely associated with variables such as image resolution, 
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color quality, clarity of image, image size, field of view and scene update 
rates. Lastly, Perrin et al. (2016) studied how subjects experienced the 
sense of presence with three different image sizes, using both subjective 
and physiological measures, and concluded that the sense of presence 
was experienced as higher for the largest screen size compared to the 
smaller ones.

In addition to aspects directly related to technology, aspects of social 
interaction and engagement with mediated others are also often linked to 
the experience of social presence. For example, Tu (2000) sees interactiv-
ity, that is, a two-way exchange with the possibility of immediate response, 
as contributing to social presence. Similarly, Biocca et al.’s definition of 
social presence involves an “awareness of the co-presence of another sen-
tient being accompanied by a sense of engagement with the other” (2001, 
p. 2). Their definition hints at their three-level model of presence ranging 
from its individual perceptual aspects to the collective and interactive. 
We find this theory of presence interesting since it involves both individ-
ual and collective aspects of the phenomenon which seem highly relevant 
for the different scenarios in the Portal. At the lowest level of their model 
they posit perceptual awareness of the spatial co-presence of the other’s 
mediated body. At this level, one can assess the other’s internal state of 
mind or categorize basic properties like gender and age. The middle level 
posed by Biocca & Harms (2002) is a subjective level characterized by 
increased attentional (cf. the discussion above), psychological and behav-
ioral engagement with the other. The highest level is one of mutual acces-
sibility, interdependent behavior and shared emotional states. Although 
this theory embraces many complex aspects of experience and communi-
cation, we are in agreement with the idea that different levels of presence 
and co-presence add valuable nuance to the term. 

Method
In line with a great deal of research on presence and social presence and 
our focus on the subjective experience of aspects related to presence (Cui 
et al., 2013) we have chosen a subjective assessment using an online ques-
tionnaire. Our respondents were recruited from the first and second-year 
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students on the MCT program, students who are present in the Portals at 
either UiO or NTNU on a daily basis. The respondents were not rewarded 
for their participation. Since it was a fully anonymized web survey, it was 
not required to notify or apply to the Norwegian Centre for Research 
Data for research ethical reasons.

The questionnaire was implemented in the online survey tool Select.
Survey.net and had a total of 27 questions divided into four parts (see 
Appendix A). The first part asked about study year and local campus 
(NTNU and UiO). The second and third parts had answer possibilities 
with five Likert items. Of 20 questions, 18 focused on understanding to 
what extent the students experienced or perceived a certain aspect of 
presence, or became engaged in particular aspects, with the alternatives 
being to a very large extent, to a large extent, to a moderate extent, to a 
small extent and not at all. The last two questions in part three asked 
about how often the students noted a modified behavior in themselves 
or in those remotely localized when communicating through the Portal, 
using the alternatives always, very often, sometimes, rarely and never. The 
fourth part used free text entry to gather additional opinions.

The questions in part two were organized in pairs, asking the same 
question for issues related to the remote, i.e. where their cross-campus 
peers are localized, versus the local sides of the Portal, i.e. where the par-
ticipant and their home-campus peers are localized, in order to compare 
their evaluations of the same experience, locally versus remotely. For the 
sake of brevity of presentation, the questions about the remote and local 
sides of the Portal are presented together using a slash between the ques-
tion numbers in Appendix A.

From the data set we translated all the answers using Likert items 
into the numbers one to five. We then calculated the proportion of 
answers falling into the five different categories as a percentage value, 
and then presented this in column charts for each of the questions. For 
questions that were given pairwise to assess local and remote aspects 
of the participants’ experiences, the results are presented in the same 
chart for easy comparison. The results for audio quality and level and 
video image quality and size are also presented in the same chart for 
the same reason. 
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Results
In total, 16 questionnaires were submitted. This is over two thirds of the 
total number of students in the MCT program.1 Of these 16, ten were first-
year students and the remaining six were second-year students. Regard-
ing location, nine were students in Oslo and seven in Trondheim. Since 
at the time of the study there was only one active female student in the 
program, there was little point in asking about participant gender.

Using the quantification of the Likert items, we calculated the aver-
age rating with standard deviations for each of the questions in Table 1 
(Appendix B). Furthermore, the distribution of answers is shown in  
Figure 1 (Appendix B). If we look at questions 3–14, which were related 
to different aspects of presence, the responses indicate that the sense 
of presence locally and remotely taken together is somewhere between 
moderate and large (M = 3.63, SD = 0.67). Comparing the responses for 
the remote condition (M = 3.02, SD = 0.68) with the local condition in 
Table 2 (M = 4.23, SD = 0.73), we see that the difference between the aver-
age ratings is more than a whole Likert item (M diff = 1.21). The differ-
ence between the remote condition and the local condition is also very 
evident if one compares Figure 3 with Figure 4, showing the Likert item 
distribution for the remote and local conditions, respectively. Moreover, 
doing a two-tailed Mann-Whitney U Test gives a z-score that indicates 
that the difference in conditions is statistically significant (z = −8.40652, 
p = 0.00001). All this indicates that, in the remote condition, the different 
aspects of presence are markedly affected in a negative direction by the 
mediating technologies in the Portal, compared to the largely unmedi-
ated interaction in the local condition. 

As for the results regarding the technological factors affecting the 
level of engagement with students and teachers on the remote side of the 
Portal, as seen in Table 3 and Figure 2, the mean ratings are relatively 
high for audio quality (M = 4.00, SD = 1.22) and audio level (M = 3.75, 

1 Although for one submission not all answers were completed, we chose to include the data from 
the respondent in the data set since the missing answers were the free text ones and, thus, it did 
not affect the calculations based on the Likert items.
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SD = 1.39), whereas the ratings for video, including video image quality 
(M = 3.25, SD = 1.20), video image size (M = 3.38, SD = 1.27), and video 
image perspective/camera placement (M = 3.06, SD = 1.39) are somewhat 
lower. Comparing the averages for the questions about audio (M = 3.88, 
SD = 1.31) and video (M = 3.23, SD = 1.29) respectively, we can observe 
that the students rated aspects of audio as more than a half Likert item 
(diff = 0.65) above that of the video aspects when it comes to the level of 
engagement with remotely localized students and teachers. 

Two of the questions addressed compensatory behavior, i.e. whether 
there is any modification in behavior in the face of the mediating tech-
nology. Here, one question (21) addressed how often the respondents 
had experienced this for themselves, whereas the other (22) addressed 
whether they would like fellow students to modify their behavior to 
appear more present to them. The results for these two questions (Q21: 
M = 3.63, SD = 1.11, Q22: M = 3.81, SD = 1.13) differed by 0.18, thus, not very 
marked. It must be noted, though, that both these ratings are closer to 
“very often” than “sometimes”, and that the modification of behavior is 
something that the respondents experience goes both ways.

When we looked at the free text, the answers referring to presence 
and engagement in the Portal, issues related to audio, video and modi-
fication of behavior recurred. Overall, as many as half of the responses 
addressed issues of technology. Moreover, 7 out of the 16 mentioned 
audio level and/or quality as the factor that is most important in mak-
ing remote teachers and students more present, whereas another 7 of the 
answers mentioned video image size, quality and/or perspective for the 
same questions. Other factors not brought up in the Likert-item ques-
tions were mentioned in the free text questions, often as positively or 
negatively affecting engagement and presence. These included speaking 
clearly (3 responses), the placement of the microphone and/or speakers 
relative to each other (2 responses), audio feedback (2 responses), the tidi-
ness of cables and equipment (2 responses), the predictability of the tech-
nical set-up (2 responses), gazing into laptops (2 responses), having only 
one person speaking at a time (2 responses), attentiveness toward others 
on the remote side of the Portal, noise from touching/moving objects  
(1 response) and group work (1 response).
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Discussion
Our main finding is that students on the MCT program experience a 
higher degree of presence for those who are co-present locally compared 
to those who are connected via the audiovisual technology of the Portal. 
These findings are in accordance with several older studies comparing 
face-to-face settings with computer-mediated communication, favoring 
the former (Miranda & Saunders, 2003; Rice, 1993).

Going into more detail, we can look at Table 2, presenting the differ-
ence in average ratings between local and remote conditions. Since the 
questions in part 2 are formulated in pairs, so that the same aspects are 
addressed and that the only difference between them is that the aspects 
relate to the “local” or the “remote” partners in the communication, the 
difference between them can, at least in part, be explained by the mediat-
ing technologies involved. A larger difference will therefore indicate that 
the mediating technologies play a larger part, whereas a smaller differ-
ence will indicate that the effects of the mediating technologies are more 
modest.

Here, we can observe a relatively small difference for two question 
pairs referring to concrete learning scenarios (teacher/student presen-
tations and open discussions) and engagement and attention relative 
to these factors (Q7 & Q8; Q9 & Q10). The lower differences in ratings 
between local and remote suggest that the mediating technologies pose 
fewer problems in these scenarios and that the difference in the sense 
of presence between local and remote is lower. For the question relating 
to student or teacher presentations this result might be partly explained 
by our practice of displaying the presentation slides on our main screen, 
regardless of whether the presentation is local or remote. Thus, if the stu-
dents focus solely on the presentation slides there is no difference between 
local and remote presentations. For the other question pair about engage-
ment in open discussions, however, one would think that even with high 
quality audio and video the difference would be greater. Also, it might be 
a little puzzling that the difference in rating for questions 11 and 12 about 
interaction with teachers and student peers between local and remote is 
0.5 of a rating point higher, with the remote average being as low as 3.0. 
One explanation could be that “engagement” is a more passive form of 



c h a p t e r  3

88

participation, in which one pays attention and follows what is said, and 
that “interaction” is a more active one. Paying attention to a presentation 
or a discussion might therefore be experienced somewhat similarly. This 
explanation could also be supported by the responses to some of the other 
questions.

At the other end of the scale, we found a more marked difference for 
local versus remote for the questions about the students’ experiences of 
sharing a common social space with their peers (Q5 & Q6). With more 
than one-and-a-half Likert-item average difference (diff = 1.56) between 
the ratings, and among the two lowest overall average ratings for the 
remote question (Q5: M = 2.69, SD = 0.68), it seems that the Portal as an 
audiovisual communications channel represents a major obstacle when it 
comes to mediating social relations when compared to the learning space 
of the co-present local peers. The questions about whether the students 
experience that they are present together with other students (Q13 & Q14), 
and about the degree to which the students experience that their peers are 
present and able to perceive them (Q3 & Q4), give a similar impression, 
although the differences between local and remote are somewhat less 
pronounced (Q3&Q4: diff = 1.38, Q13&14: diff = 1.38). 

Our findings indicate that social aspects of presence and the impres-
sion of being together in the Portal are more difficult to achieve than pres-
ence and engagement in more formalized settings. This is also supported 
by some anecdotal observations from the social get-together in the Portal 
with students and staff before Christmas 2019. This occasion was the last 
time the students gathered before the Christmas break and the teach-
ers had provided food and drinks. Apart from one spontaneously-initi-
ated activity, namely singing the birthday song for one of the students, 
minimal social interaction happened through the Portal. In a situation 
where one could both see and hear the people on the other side, partici-
pants consistently chose to talk and interact socially with those gathered 
locally. Thus, the overall impression is that for the more structured and 
guided activities that are a part of the learning situation, communication 
through the Portal is less different than communication with local stu-
dents and teachers, whereas for the social aspects of communication, the 
Portal is more of an obstacle. However, there are other factors that might 
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play a part here. It is natural that the level of social interaction outside of 
the formal teaching hours would be greater between the students at each 
campus, e.g. in lunch breaks and other breaks. The Portal is typically not 
the place where the students have their breaks, and in both Trondheim 
and Oslo, the areas for coffee and lunch breaks are located outside of the 
Portal, called the “decompression area” for a good reason. Still, it might 
be important to facilitate less formal social activities in addition to formal 
learning in the Portal in the future. Research like that of Hommes et al. 
(2012), who found that among medicine students, informal social inter-
action was strongly associated with their learning, indeed points in this 
direction.

There are also interesting findings about the technological aspects of 
the Portal in our study. First of all, technology appears to be import-
ant for the engagement of the students. The questions that addressed to 
what degree different technological aspects affected the engagement with 
students and teachers (Q15-Q19, see Table 3) showed that the students 
rated these aspects higher than to a moderate extent (M = 3.29, SD = 
1.29). But perhaps more interestingly, different technological aspects were 
also addressed in half of the free text responses. Second, it is interest-
ing to note how the experience of audio quality and level affected the 
engagement with students on the remote side of the Portal, and that these 
aspects (Q15 & Q16, M = 3.88, SD = 1.31) were rated on average half a rat-
ing point higher than for video image quality, size and perspective (Q17, 
Q18 & Q19: M = 3.23, SD = 1.29). Although these questions were about 
engagement and not directly about social presence, this was perhaps sur-
prising, at least in the light of some of the early social presence research 
which regarded video as evoking a higher sense of social presence than 
audio (Lowenthal, 2010b). One explanation for our findings might, natu-
rally enough, be the nature of the MCT program itself, with courses that 
focus mostly on audio and music, and the majority of students having an 
interest in or a background involving sound and/or music. Although this 
would likely give the students a bias, it might also reflect how different 
channels of audio communication can make a difference to interaction 
and engagement. The Portal in its current state is, for example, set up with 
LoLa, software for uncompressed and low-latency audio communication 
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over the Internet, as the first choice for audio, whereas “off-the-shelf” vid-
eoconferencing tools, that use compressed and gated processing, is the 
back-up solution. As teachers, we have observed that the back-up solu-
tions are considerably more tiring to attend to than the uncompressed 
one, and have also picked up signals from the students that they experi-
ence the same.

Furthermore, our findings show the importance of modifying behav-
ior to adapt to the technology. When the students were asked about their 
own behavior and the behavior of those on the remote side of the Portal, 
their answers clustered between “sometimes” and “very often.” Moreover, 
even if the free text answers perhaps do not point in any single direction, 
collectively speaking they still bring up several different topics related to 
the modification of behavior, including speaking one at a time, talking 
with clear enunciation, talking into the microphone, gazing into laptops 
and more. These types of behavior fit well with the behaviors described 
in the so-called media compensation theory, mentioned in the theoretical 
section above. One might think that students would modify their behav-
ior automatically, but the fact that the students both remember doing this 
themselves frequently and also wanting their remote peers to do it indi-
cates that they need to be intentional and conscious about adapting their 
behavior to compensate for the technology. Thus, it is apparent that it 
is not enough to design learning spaces filled with different communi-
cations and learning technologies; it is also important to focus on how 
students as well as teachers interact and adapt to the same technologies.

Conclusion and Outlook
How and to what degree do the students in the MCT program experience 
different aspects of presence in a cross-campus telematic learning space 
such as the Portal?

Our study suggests that students on the MCT program experienced 
aspects related to presence differently for those who were localized 
remotely compared to those who were co-localized. The experience 
of various aspects of presence is clarified with the following points of 
distinction:
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a) For structured learning scenarios, attention, engagement and the 
sense of social presence is not so much affected by the technological 
mediation provided by the Portal.

b) For the social aspects of presence, however, the differences seemed 
to be more marked, and we noted how some anecdotal observations 
pointed in the same direction as our results.

c) We observed how the students reported media compensatory 
behavior on their own behalf as well as for their peers.

d) Lastly, different forms of technology appear to be important for the 
engagement of the students, and our findings indicate that aspects 
related to audio are more important than aspects related to video.

As our findings indicate that audio quality is ranked higher than video 
quality, we recommend enhancing and preserving the auditory quality 
(Bower et al., 2017; Zydney et al., 2019) from sender to receiver. Good 
acoustics in the telematic space are crucial to obtain speech intelligibil-
ity and good listening conditions. No moderately-priced technology can 
really compensate for poor room acoustics. The combined space layout 
and technology must deliver enough quality in the audiovisual domain 
to preserve aural and visual cues (human signals) like eye-contact and 
body language, to enhance online, social, cognitive and teacher presence 
across distance. It must create a “stage” where people can interact, build 
trust and understand that audiovisual cues have an impact on teaching, 
student-active learning, group work and interpersonal dynamics (Pent-
land, 2010; Yu et al., 2020).

Based on the findings regarding structured learning scenarios and 
media compensatory behavior, it is crucial to establish a common under-
standing of the concepts, rules, etiquette, interaction and how to behave 
on the “stage” in an online learning space. In other words, to attain a 
common understanding among participants of what we want to achieve 
and how to get there. This will require teachers and students working 
together on the same team, whether it is a cross-campus or a shared 
telematic/blended/hybrid learning space. It is hard to make predictions, 
especially about the future of telematic learning spaces. However, a vision 
might be to create a new shared arena for lifelong learning, accessible for 
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all, enabling cultural exchange and social interaction, playing and learn-
ing together, and safeguarding the sense of human presence and mutual 
respect in the process. 
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Appendix A
Questionnaire
These were the questions presented in Part 2:

3/4  When you are in class in the Portal, to what extent do you 
perceive that your fellow students at the remote/local side of 
the Portal are present and that they are able to perceive you?

5/6  When you are in class in the Portal, to what extent do you 
experience that you share a common social space with your 
fellow students at the remote/local side of the Portal?

7/8  When you are in class in the Portal attending a presentation 
by a professor or a fellow student at the remote/local side of 
the Portal, to what degree do you experience that you can 
direct your attention toward the content of the presentation?

9/10  When you are in class in the Portal in an open discussion of a 
topic, to what degree do you experience that you get engaged 
in what is said at the remote/local side of the Portal?

11/12  When you are in class in the Portal, to what degree do you 
experience that you interact with the teacher or the students 
at the remote/local side of the Portal?

13/14  When you are working individually alongside your fellow 
students in the Portal, to what degree do you experience that 
you are present together with the students at the remote/
local side of the Portal?

The questions in Part 3 focused more on issues related to the technologies in 
the Portal. The first five questions focused on a certain technological aspect 
that could potentially affect the engagement with students and teachers on 
the remote side of the Portal, while the two final questions asked about the 
modification of behavior of self or others on the remote side of the Portal:

15.  To what extent do you experience that audio quality affects 
your engagement with students and teachers at the remote 
side of the Portal?

16.  To what degree do you experience that the audio level affects 
your engagement with students and teachers at the remote 
side of the Portal?
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17.  To what degree do you experience that the video image qual-
ity affects your engagement with students and teachers at the 
remote side of the Portal?

18.  To what degree do you experience that the video image size 
affects your engagement with students and teachers at the 
remote side of the Portal?

19.  To what degree do you experience that the video image per-
spective and camera placement at the remote side of the 
portal affects your engagement with students and teachers at 
the remote side of the Portal?

20.  To what degree do you experience that the video image per-
spective and camera placement at the local side of the portal 
affects your engagement with students and teachers at the 
remote side of the Portal?

21.  During class, how often do you experience that you have 
to modify your behavior, e.g. by turning your head toward 
the microphone or camera, talking louder or articulating 
more clearly, etc. to appear more present to students and the 
teacher/facilitator on the remote side of the Portal?

22.  During class, how often do you experience that you would 
like your fellow students or the teacher at the remote side 
of the Portal to modify their behavior, e.g. by turning their 
heads toward the microphone or camera, talking louder or 
articulating more clearly, etc., to appear more present to you?

Three of the questions in the fourth and last part of the questionnaire 
with free text answers were directly related to presence. Two had a posi-
tive angle and one had a negative angle:

23.  What factors do you think are the most important in mak-
ing teachers and students at the remote side of the Portal 
appear more present and engaging to you?

24.  Do you have any comments about negative/disruptive/
improvable experiences regarding presence in the Portal?

25.  Do you have any comments about positive/unique experi-
ences regarding presence in the Portal? 
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Appendix B
Tables with Results

Table 1: Average Rating with Standard Deviations for Questions 3–22.

Question # 3 4 5 6 7 8 9 10 11 12

M 2.94 4.31 2.69 4.25 3.50 4.31 3.38 4.19 3.00 4.31

SD 0.43 0.77 0.68 0.83 0.71 0.58 0.70 0.73 0.61 0.58

Question # 13 14 15 16 17 18 19 20 21 22

M 2.63 4.00 4.00 3.75 3.25 3.38 3.06 2.75 3.63 3.81

SD 0.93 0.87 1.22 1.39 1.20 1.27 1.39 1.30 1.11 1.13

Table 2: Local and Remote Average Values and the Differences Between Them for Questions 3–14.

Remote   Local   

Question # M SD Question # M SD Diff

3 2.94 0.43 4 4.31 0.77 1.38

5 2.69 0.68 6 4.25 0.83 1.56

7 3.50 071 8 4.31 0.58 0.81

9 3.38 070 10 4.19 0.73 0.81

11 3.00 0.61 12 4.31 0.58 1.31

13 2.63 0.93 14 4.00 0.87 1.38

Avg. 3.02 0.68 4.23 0.73 1.21

Table 3: Average Values for Questions 15–19 about Audio and Video Aspects.

  Audio  

Question # M SD

15 4.00 1.22

16 3.75 1.39

Q15–16 3.88 1.31

Video  

Question # M SD

17 3.25 1.20

18 3.38 1.27

19 3.06 1.39

Q17–19 3.23 1.29

Q15–19 3.29 1.29
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Figure 1: Bar Plot for the Results of Twelve (Q3–Q14) Five Point Likert Item Questions (n = 16).
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Figure 2: Bar Plot for the Results of Eight (Q15–Q22) Five Point Likert Item Questions about 
Technological Factors (n = 16).
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Figure 3: Bar Plot for the Results of Six (Q3, Q5, Q7, Q9, Q11, Q13) Five Point Likert Item 
Questions for the Remote Condition (n = 16).
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Figure 4: Bar Plot for the Results of Six (Q4, Q6, Q8, Q10, Q12, Q14) Five Point Likert Item 
Questions for the Local Condition (n = 16).




