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ABSTRACT 
Our research explores the idea of using a human proxy to 
attend a class on one’s behalf where video streaming is used 
to share the class with the remote student. We explored this 
idea through an online survey and in-class participation. 
Survey results show that people favored ‘top students’ to 
represent them where gender and race played a much less 
important role.  Students also highly valued a proxy who 
was also taking the class so they could discuss the course 
material. In class, students found the setup beneficial and 
highly valued the pair-wised learning that it afforded. 
Despite this, proxies found it difficult to concentrate in 
class and to be a surrogate for someone else at the same 
time.  Together our results highlight the benefits and 
challenges with human proxies for classroom attendance 
and raise a series of design sensitivities that should be 
explored as part of future research. 
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INTRODUCTION 
Rising tuition costs, an increasing slate of school offerings, 
and options for distance learning have prompted many 
students to pursue the benefits offered by distance learning 
[10,17]. Yet such online courses may easily lack the in-
person interactions that many people find valuable for 
learning [17,39]. Given this challenge, we are now seeing a 
host of new technologies that offer support for telepresence, 
e.g., online discussion boards with video chat software and 
remote video presentation setups. There are also 
technologies that permit one to have a physical embodiment 
in the remote class such as a telepresence robot.   

While telepresence robots offer a compelling scenario, they 
are still relatively expensive. Instead, we were interested in 
alternative setups that might include a physical embodiment 

and still be more affordable for the typical student. In this 
paper, we explore the idea of using human proxies or 
surrogates for remote classroom attendance. We were 
inspired by the use of surrogates in the television show, 
Arrested Development, where a man on house arrest uses a 
surrogate to be ‘present’ at work.  In our case, a proxy 
attends class for a remote student, streams what is 
happening in the class to him or her via a wearable video 
streaming technology, and interacts in the class on the 
student’s behalf. The potential benefit is that the student has 
an actual human presence in the classroom to represent 
herself. While this technology setup may seem futuristic, in 
reality it is now possible with present day technology such 
as relatively inexpensive wearable cameras (each costs 
about $100-200). Given the cost, students are more likely to 
have such cameras at their disposal compared to relatively 
expensive telepresence robots.  What is not known is how 
human proxies may work in practice, what design 
limitations need to be addressed, and what unintended 
social consequences might occur when using proxies.   

Our paper presents several contributions to the HCI 
community and, in particular, those exploring telepresence 
and remote embodiments whom we aim to sensitize to the 
unique opportunities and challenges brought forward with 
human proxies.  First, we contribute an understanding of 
human proxy identity through an online survey with 33 
university students who described their ideal human proxy. 
Findings show that students preferred human proxies that 
were strong students scholastically, favoring problem 
solvers and organized individuals. This suggests ways in 
which proxies might be made a reality in the ideal situation.  

Second, we contribute an exploration of human proxies in 
actual classroom settings, which, to our knowledge, has 
never been done before. Through observations and 
interviews of student-proxy pairs, we learned that remote 
students were able to adequately participate in the class and 
engaged in valued pair-wise learning with a peer.  On the 
other hand, proxies faced a number of challenges relating to 
camera work, embodiment, autonomy, and interactions.   

Third, we articulate design opportunities and challenges for 
human proxies in classrooms. We describe the social and 
technical limitations as well as the social questions that still 
need to be explored.  These suggest directions for future 
research. While we purposely did not explore learning 
effects in our research because we wanted to first focus on 
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the social situations enabled through the technology, our 
work brings to light many intriguing questions about how 
proxies may affect learning processes and outcomes. 

RELATED WORK 

Video-Based Telepresence in the Workplace 
The topic of telepresence has a longstanding research 
history.  Early work on media spaces explored how audio 
and video feeds could be used to communicate availability 
information and support casual interactions between 
distance-separated co-workers [3,12,15,19,50]. The first 
media spaces connected common areas such as meeting 
rooms or kitchens and used relatively low-bandwidth to 
show what was happening at remote locations [3,12,19]. 
Follow-on work explored media spaces that were designed 
for office desks [8,14].  In much of this research, privacy 
was an important consideration [1,4].   Privacy issues 
typically related to one of solitude, confidentiality, or 
autonomy [4] and often increased in magnitude when a 
person was in a mixed context, e.g., telecommuting [37]. 

Mobile Telepresence 
More recently, designs have explored mobile video, such as 
is the case in our human proxy work.  For example, Porta-
Person used a laptop-based embodiment that could be 
transported from one conference room to another through 
the help of a dedicated human “handler” [51]. Systems have 
included large, “life-sized” high-fidelity displays to provide 
virtual presence for the disabled or mobility impaired [31].  
LiveSphere [35] provided headgear with six cameras to 
broadcast an entire scene around a person to remote users.  
Most similar to our work, Polly [27] provides mobile 
telepresence through the metaphor of a parrot sitting on a 
user’s shoulder.  Here a camera is attached to a stabilized 
gimbal. Similar to Polly, Misawa and Rekimoto [33] 
designed ChameleonMask where a human proxy wears a 
helmet containing a tablet attached to the front.  Video of a 
remote user is streamed to the tablet for local users to see. 
A pilot study showed that interaction through the proxy 
worked reasonably well, yet they did not explore social 
situations to the same extent that we do in our studies. 

Studies of mobile video conferencing have explored how 
wearable or handheld cameras can be used to connect 
people in settings such as wedding halls [32], restaurants 
[43], museums [43], malls [21,43], and outdoor parks 
[21,41,42]. Results showed that the camera holder faces 
challenges in orienting the camera and providing good 
views for remote viewers [21,32,42,43].  This can create a 
sense of social debt to the handler as well as a feeling of 
helplessness in the remote user who lacks control over 
remote views [43]. Remote viewers sometimes desire 
multiple viewing angles [32].  People are also conscious of 
the public visibility of conversations between remote users 
and the video handler [43]. 

Telepresence Robots in the Workplace 
Telepresence robots have been designed and studied to 
allow remote workers to attend meetings with colleagues 

[49,51]. Despite these efforts, remote users often lack 
sufficient physical presence at remote locations and can 
easily begin to feel like second-class citizens causing them 
to become disengaged from the larger group [26].  The 
challenge is they are often unable to keep track of 
conversations and participate in the productive, highly-
charged and sometimes chaotic ad-hoc meetings or side 
conversations that frequently take place [49]. Yet robotic 
telepresence has been found to provide better attentional 
information than traditional video conferencing [34].   

Research has also shown the importance of wide field-of-
view cameras and ranges of audio control from ‘whispers’ 
to conversationally-appropriate levels [22,23,25,40].  Video 
feedback of oneself is also important for self-appropriation 
[25,30,40,47], while robot height can imply persuasiveness 
[44].  Lee and Takayama [30] found that telepresence 
robots can create a sense of social connectedness by 
supporting casual interactions. The medical community has 
also been active in testing robotic telepresence systems.  
Studies have shown high levels of comfort and acceptance 
for telepresence robots used by doctors [46] though use 
with elderly patients has had mixed reactions [29]. 

Distance Learning 
Research has also focused on distance learning and 
telepresence in classrooms or large lectures.  Jancke et al. 
[20] designed TELEP to support presentations in a lecture-
style setup.  Video of remote audience members was 
available in a large grid for all to see and discussions took 
place in a chat room facility.  PEBBLES connected children  
in a  hospital to a school classroom [11]. Chen [5] designed 
a virtual auditorium to support learning that incorporates 
dialog between instructors and students through an audio 
link. Subsequent work involved the creation of a gesture-
sensitive videoconferencing system where a study of it 
amongst small groups showed that low fidelity video does 
not adequately support floor control [6].  Visualizations of 
classroom participation were able to show ‘the pulse’ of the 
audience to instructors [7]. Shi et al. [45] designed a mixed 
presence classroom that projects views of remote students 
and supports annotations on projected slides.   

To understand the awareness needs for telepresence 
classroom systems, Birnholtz et al. [2] studied instructors’ 
practices in traditional classroom setups without remote 
students and suggest that telepresence systems for 
classrooms should provide both overview and detailed 
views of remote students. Other researchers have found that 
how “real” a remote person appears to local students has an 
impact on social interaction and participation  [13,28,48], 
which are prerequisites for knowledge construction and 
collaborative learning [16,24].  

Overall, we have not seen studies that explore the use of 
human proxies for remote university classroom 
attendance.  As such, our goal was to build on the related 
work to understand how people would use a human proxy 
to support remote classroom attendance, how they would 



interact with this person, who they would want as their 
proxy, and what social and technical limitations might exist.   

ONLINE SURVEY ON PROXY IDENTITY 
Identity is an important attribute when it comes to remote 
embodiments of oneself [9,36].  In avatar-based 
environments, it comes with a great number of decisions 
such as the selection of race, physical appearance, etc. 
[9,36].  With telepresence robots, it involves deciding how 
to ensure others recognize who you are [25,30,40]. For 
these reasons, we decided to first explore what type of 
person people would select as a human proxy, if given a 
choice for remote classroom participation.  We were 
interested in learning what types of personality, race, 
gender, etc. students would want in their proxy, especially 
compared to their own identity. We created and deployed 
an online survey focused on these topic areas.   

Survey Method 
First, our survey described the type of human proxy 
scenario that students should imagine: 

You are a university student and unable to go to class one 
day. Instead, you send a person to class on your behalf. We 
call this person a proxy or surrogate. The proxy lets you see 
and hear a live stream of the class by wearing a technology 
like Google Glass. You watch on your home computer or 
laptop. You are also able to participate in the class through 
your proxy. You can tell this person to ask questions, 
interact with certain people, etc. - whatever you are 
comfortable having this person do.  

We also included two images to depict the setup. In Figure 
1 (left), a blonde haired person is wearing a mobile camera 
attached to a pair of glasses to stream the classroom 
activities to the remote student.  The remote student is at 
home in front of a computer and wearing an audio earpiece 
with microphone to illustrate that the two people can 
communicate with one another (Figure 1, right).  The 
‘sketch-like’ quality of the drawings was purposeful. We 
wanted survey respondents to comment on the experience 
rather than any particular hardware or software technology 
(or potential usability issues with it), which could emerge if 
they saw a more finalized system. 

 
Figure 1. Drawings illustrating an example technology 
setup in the classroom (left) and student’s home (right). 

After reading the scenario and seeing the images, 
respondents answered our survey.  The survey asked basic 
information about the respondent such as gender, age, race, 
and languages spoken.  These answers were chosen from 

multiple-choice questions with possible answers.  They then 
rated their technical savvy-ness and scholastic abilities 
using a 5-point Likert scale. We also asked questions from 
an abbreviated Myers-Briggs Type Indicator test.  Myers-
Briggs tests are questionnaires that respondents answer in 
order to determine their attitude towards behavioral 
attributes.  After being scored, it categorizes people 
according to combinations of four behavioral dichotomies 
where a person matches one of the behaviors within each 
pair. Pairs consist of: introversion (I) vs. extroversion (E); 
sensing (S) vs. intuition (I); thinking (T) vs. feeling (F); 
and, judging (J) vs. perception (P). Respondents answered 
questions about each paired set of terms and are assigned a 
four-letter personality identifier. For example, “ESTP” 
represents a person that falls into the dichotomies of 
extroversion (E), sensing (S), thinking (T), and perception 
(P) where he or she would have strong personality traits in 
each area.   

Next, our survey asked the same set of questions about the 
respondent’s preferences for a human proxy. Through the 
same Myers-Briggs Type Indicator Test they selected the 
ideal behaviors of their proxy.  They also chose their 
preferred gender, race, and languages spoken for the proxy. 
For example, we asked them, “What gender would you 
prefer for your proxy?  Male, Female, or Doesn’t Matter.”  
We followed this up with a question of “Why did you 
choose this response?”  Thus, for each of question, we 
asked them to explain why they chose a particular attribute. 
We also gave them options to select if an aspect of identity 
did not matter to them.  Finally, we asked them about their 
reactions to the idea of using a human proxy to attend class 
remotely and how they saw this interaction occurring. 

Survey Respondents 
We received 33 responses to our survey.  Respondents were 
comprised of 28 undergraduate and 5 graduate students who 
were taking courses within a university program focused on 
design/media arts.  26 people were 18-24 years old, six 
were 25-34, and one was 35-44. Only seven respondents 
were male, which is under representative of the program’s 
roughly 50% split between men and women.  Respondents 
varied heavily in their responses to the Myers-Briggs 
Indicator Test where between 1 and 4 people fell into each 
of the 16 possible behavior categories represented by the 
four letter combinations (e.g., ISTJ, ISFJ); thus, we had a 
large variety of personality types. All participants rated 
themselves as moderately to very tech savvy.  All lived 
within a major urban area of North America that is highly 
multi-cultural.  Their university program is equally multi-
cultural with students of a variety of races. 

Data Collection and Analysis 
We used qualitative coding techniques to analyze responses 
to the open-ended questions in our survey and descriptive 
statistics to explore responses to closed-ended questions.  
Our analysis revealed several main themes that we describe 



next in our results. Here we step through various aspects of 
identity including personality, gender, race, etc. 

RESULTS 

Personality  
Only four respondents desired to have a proxy that was the 
same personality type as themselves. Other respondents 
picked a range of personality types with ESTJ (11 people) 
being the most popular followed by ISTJ (8) and ESTP (6). 
Thus, across the three most popular types of personalities, 
all contained the S and T identity components where S 
represents mastery of facts, knowledge of resources, and an 
appreciation of knowledge, and T represents the ability to 
analyze a situation for its strengths and weaknesses and 
problem solve.  This shows that students would like their 
proxy to be a careful, analytical thinker. Within the top 
three personality types there are differences between 
whether a responded wanted an introvert (11 of 33) or an 
extrovert (22). This shows that extroversion is desired by a 
majority of respondents, yet introversion is valued by some. 

Gender & Age 
When it came to gender, a majority of respondents (22 of 
33) felt that the gender of their proxy did not matter 
because the proxy would be acting on their behalf and 
gender would have no affect on this behavior.  Seven 
respondents chose the same gender as themselves and four 
chose the opposite gender.  Those who chose the same 
gender (both men and women) felt they would be able to 
communicate most easily with someone of the same sex.   

A small number of respondents brought up perceived issues 
with particular genders. For example, three male 
respondents preferred to have a female proxy because they 
felt male proxies may be easily distracted by women in the 
class. Several female respondents brought up perceived 
interactional challenges with both genders, for example: 

“For me personally, it's easier to communicate with male 
proxy since they talk straight forward and they give opinion 
straight forward.” – P31  

A small majority of respondents (17 of 33) favored a proxy 
that was in the same age range and university year as 
themselves, while five selected someone in the same age 
range but a higher university year.  Respondents tended to 
choose people of the same age and university level (or 
higher) because they wanted have their proxy be someone 
they could relate to. Four people had no age/university level 
preference and six people had a mixture of responses. 
Respondents who were less concerned about age and 
university level felt that as long as the proxy could be 
trusted, varying ages/levels were less important. 

Class Participation and Scholastic Levels 
The majority of respondents (26 of 33) wanted the proxy to 
be another student in their class.  They felt that the proxy 
would already know what was going on in the class as a 
result. This would make it easier for them to exchange 
thoughts with the proxy if they had a question about the 

course content. Other respondents felt that if there was a 
cost associated with such a proxy service (an idea brought 
up by participants, not us), it would be cheaper to have a 
proxy from within the class since it would be more 
convenient for this person to act as a proxy in this case. 
Seven respondents felt that the proxy should definitely not 
be a student in the class.  Instead, they felt that the proxy’s 
sole purpose was to ‘be a proxy’ and not a student as well. 

The majority of respondents (26 of 33) felt that it mattered 
what kind of grades the proxy received as a student. They 
felt that grades were an important identifier of the proxy’s 
ability to engage in a class and reflected what type of 
student they were. Thus, they wanted a proxy who did well 
in school. On the other hand, seven respondents did not feel 
that their proxy’s grades were important because they felt 
the proxy was simply a surrogate for them. 

Language and Race 
All respondents wanted to ensure that their proxy spoke 
English fluently because all of their classes were taught in 
English. Respondents also felt it was very important that the 
proxy know their native language (e.g., Cantonese or 
Mandarin). This would allow the proxy to translate terms 
that the student did not understand. Most respondents (24 
out of 33) did not have a preference for their proxy’s race. 
What was most important was whether or not the proxy was 
paying attention in class.  

“I would value their intellectual abilities and acuity. Race 
might play a role in our relationship but I would see this as 
positive because it would bring an "added value" to the 
proxy's presence by enriching our "dual" identity.” – P9 

On the other hand, four respondents felt that 
communication between themselves and the proxy would 
be better if they were of the same race. They thought they 
might share cultural knowledge that would help 
communication.  

Proxy Expectations  
When asked what their expectations were for their proxy, a 
large number of respondents talked about the proxy being 
able to follow their directions and instructions, be 
responsible, and pay attention.  Smaller numbers talked 
about wanting the proxy to have good camera control, be 
able to start conversations on their behalf, be enthusiastic, 
and not draw too much attention to themselves.  They also 
thought the proxy should periodically interact with the 
remote person to check if they were understanding the 
content of the class or repeat content that was missed. 

“I would expect them to listen attentatively [sic] to my 
questions and discussions so they can deliver that to the 
class. I would expect them to pay attention to important 
information especially key information about exams. I 
would expect them to be able to multitask and still pay 
attention.” – P21 



SURVEY DISCUSSION 
In general, respondents thought of a proxy as more of a 
friend or partner rather than someone they would explicitly 
‘control.’ There is a chance that when people responded 
about gender and race that they recorded what they thought 
was socially acceptable rather than their true opinion. 
Overall, these findings suggest that if a human proxy 
service was available or students could ask their friends to 
fill this role, that there is a broad range of people that would 
be suitable to be a proxy. Yet if we look at scholastic 
competencies, we see a different picture. Respondents 
essentially wanted a human proxy that one might consider 
to be a ‘top student.’ The implication is that, given typical 
student grading (with a small number of high grades), there 
are likely a small number of individuals that would be 
considered as ideal human proxies.  One may not easily be 
able to turn to a friend to ask for such a service. Instead, it 
could be much harder to find an ideal candidate, unless one 
was willing to compromise.  

Our survey is intriguing as it begins to raise questions about 
what situations might actually arise in a classroom setting 
with proxies.  For example, how will students actually 
interact with their proxy?  Will they attempt to ‘control’ the 
proxy or will they allow him or her to engage based on their 
own free will? Many wanted an extrovert who would be 
good at talking with others, but would extroverted proxies 
perhaps gain too much autonomy and be too outgoing?  Or 
would control remain with the remote student?  We begin to 
explore such questions next in our study of classrooms. 

CLASSROOM USAGE OF HUMAN PROXIES 
Our second study explored what would actually happen in a 
classroom setting with human proxies.  We deployed a 
basic technology setup in two university classes, one 
graduate and one undergraduate.  The goal was to 
understand how remote students and proxies interact and 
behave, what works well with the human proxy setup, and 
what social and technical challenges still need to be 
overcome.  We also wanted to expose any interesting social 
situations that might arise as a means to sensitive and 
suggest future direction for research on human proxies. 

Participants 
We recruited six pairs of students (twelve students in total) 
from two separate university classes to participate in our 
study.  Recruitment occurred via advertisements in the 
classes.  Table 1 shows information about our participants 
who are grouped according to each proxy-remote student 
pair.  For example, UG1 (Row 1) was the proxy for UG2 
(Row 2) who attended class remotely.  

Participants selected their own proxy and could choose 
anyone they wanted.  As it turned out, all chose someone 
else from the same class.  Given this open selection criteria, 
we also had a mixture of males and females in each role as 
either the human proxy or the remote student.  Participants 
ranged between 20 and 40 years of age with the majority in 
their early 20s.  Students varied by their personality type in 

terms of being introverted or extroverted.  We did not 
notice any specific strategies for choosing a partner for the 
study, aside from choosing someone in the same class.  
While our previous study showed specific identity and 
personality attributes as being important for a proxy, when 
it came to participating in this study, we observed that 
students quickly asked a friend if he or she would 
participate with them. This is possibly because it was a 
study but it could also represent more naturally occurring 
situations where, in practice, people prefer friends over 
other identity attributes.  

Class ID Gender Role Personality 
Undergrad  UG1 Male Proxy Extrovert 
Undergrad  UG2 Female Remote Introvert 
Undergrad  UG3 Female Proxy Introvert 
Undergrad  UG4 Male Remote Extrovert 
Undergrad  UG5 Male Proxy Introvert 
Undergrad  UG6 Female Remote Extrovert 
Undergrad  UG7 Male Proxy Extrovert 
Undergrad  UG8 Female Remote Introvert 
Graduate G1 Male Proxy Introvert 
Graduate  G2 Female Remote Extrovert 
Graduate G3 Female Proxy Extrovert 
Graduate G4 Female Remote Introvert 
Table 1. Student-proxy pairs in our study. 

The first eight participants were students in an 
undergraduate design course that contained a three-hour 
class.  The first hour was devoted to covering lecture 
materials using a ‘flipped classroom’ model, which focused 
on discussion and questions about course material.  The 
remaining two hours were comprised of design activities 
and crits.  The remaining four participants were students in 
a graduate course on collaborative technologies.  It too 
contained a single three-hour class.  The first hour of this 
class was seminar-based and involved discussions of papers 
that students had read before class.  The remaining two 
hours were comprised of design activities, discussions, and 
informal presentations by students. 

Method 
Participants pre-selected which class they wanted to do the 
study in from a selection of six weeks in the term.  We 
purposely had them pick from weeks that included typical 
class activities, as opposed to weeks containing an 
exam/quiz or large formal presentation.  When the 
participants’ selected day came, the human proxy arrived at 
class fifteen minutes early and we helped them setup our 
technology probe.  It contained a wearable bag (as a 
shoulder strap) with a smartphone holder attached to it, as 
shown in Figure 2.  In the holder we placed an iPod Touch 
(5th generation) with a front facing 1.2 MP camera capable 
of HD video (720 p) at up to 30 frames per second.  A 
similar wearable setup was previously used in other mobile 
video communications research [43].  The iPod Touch 
streamed audio/video to the remote student using Skype.  
As can be seen in Figure 2, the camera is at chest level. We 
pilot tested with various locations including the head (a 



camera attached to a hat) and different chest areas.  The 
selected location was not overly obtrusive and the camera 
angle changed easily when the proxy moved his body. 

  
Figure 2. A human proxy wearing the technology setup. 

At the remote location, students used their own computer.  
The human proxies used an earbud attached to the iPod 
Touch in order to talk to the remote student.  Participants 
were told the goal of the human proxy setup was to allow 
the remote student to see class and participate in it.  Beyond 
this, we allowed participants to choose how they would use 
the technology and how they would interact as a pair.   

In order to speak to others in the class, the remote student 
had to tell the proxy what to say. We had deliberately not 
let remote users talk directly through the system (e.g, via 
the device’s speaker) because we felt it may be difficult in a 
classroom setting without having a broader contextual 
understanding of what was happening (e.g., frequent 
interruptions).  We thought this understanding would come 
from the proxy.  We also thought that this type of audio 
might be indicative of situations where students use 
wearable cameras in a classroom with a proxy on their own 
accord (given the low cost of cameras and ease of setup) 
and, perhaps, unbeknownst to the instructor.   

During the class, we observed the proxy’s interaction with 
classmates and the instructors and also paid attention to his 
or her classroom behaviors.   After the class, we conducted 
individual interviews with the human proxy and the remote 
student to understand their perspectives.  We asked them 
questions about how they interacted using the technology 
setup, what worked well about it, what did not work well, 
and what they thought should be done to improve the 
situation.  For example, we asked human proxies, “How did 
the remote student let you know what s/he wanted you to 
do?” and “Did this work effectively?”  For remote students, 
we asked similar questions but from their perspective.  
Interviews lasted between 20 and 45 minutes. 

Students in the undergraduate class received a small amount 
of bonus credit (1%) in the course for participating.  
Students in the graduate class did not receive any additional 
credit. Thus, the motivation for a person to be a proxy was 
at most for course bonus credit, though we expect that 
students were partly motivated because they saw it as a 

favor to the remote student. The remote student received the 
additional benefit of not having to travel to campus. 

Data Collection and Analysis 
We audio recorded all interviews and kept notes on our 
classroom observations.  We then fully transcribed all 
interview audio and conducted a series of qualitative data 
coding activities on the transcriptions, including open, 
axial, and selective coding.  We used our observations to 
help interpret and guide our coding.  The coding drew out 
main themes related to the benefits of a human proxy, 
issues around location and privacy, interaction behaviors 
between the human proxy and the remote student, camera 
work by the human proxy, and successes and challenges 
with the remote student’s embodiment.  In the next section, 
we step through each of these themes.   

THE BENEFITS OF REMOTE PARTICIPATION 
Participants generally enjoyed the experience of using a 
human proxy for classroom attendance. This included both 
the remote student as well as the student acting as the 
proxy.  Most commented that it was very beneficial for 
those who might be sick or faced mobility challenges.  In 
fact, two of our participants happened to be sick on the day 
of their study participation and would have normally not 
come to class as a result. Other participants talked about the 
benefits of not having to commute to school, which 
sometimes took between 45 minutes and an hour via public 
transportation. One remote student felt human proxies were 
a good way to overcome shyness in classroom settings.  

We asked participants how they felt the experience 
compared to situations involving Skype and a laptop.  
Participants overall felt that the proxy experience added 
benefits beyond just a Skype call alone.  The comment most 
often made was that the proxy added additional mobility 
beyond a typical video chat call (e.g., via Skype on a 
laptop). Several proxies commented that they enjoyed 
having a very close personal connection with another 
student.  In this way, they shared the classroom experience 
together in a more intimate way than was typical. 

G4, Remote Student: “Yeah, I think it was more mobile. 
Being attached to someone when they broke up into groups, 
I went with them, and it felt comforting. Like if you're just 
on a computer, you would feel disconnected. It was nice 
because I'm friends with <my proxy>, it was nice talking to 
her one-on-one. It felt really comfortable…more personal 
than if I was just put up on a big screen on Skype.” 

Thus, as can be seen, remote attendance had a number of 
benefits for both proxies and the remote students.  But, of 
course, there were also limitations and challenges that both 
parties faced and we describe them in the following 
sections as starting points for design considerations. 

LOCATION AND PRIVACY 
We had given remote participants the option to connect to 
class from a location of their choosing and all chose their 
home bedrooms. This was because it was the most 



comfortable location for them and they could close the door 
to avoid hearing sounds from other people that might be 
around.  It also meant ‘zero’ travel time to get to campus.   

UG4, Remote Student: “To be honest, I woke up about half 
an hour ago at that time, so that's why I was at my home in 
my room, and that's where my computer and everything is, 
too. Very comfortable. It's like I was just at home and I just 
woke up so I don't have to prepare myself or anything.” 

Some participants considered going to another location, 
such as a coffee shop, because they thought they may be 
able to concentrate better there or that it may appear more 
professional.  However, potential background noise 
prevented this along with the additional effort to leave their 
home. 

We asked remote participants about their privacy and if 
they were concerned about it, given that they were in their 
home bedroom. None raised any concerns.  They also were 
generally not concerned about how they looked on camera.  
Participants described being in their pajamas or having not 
‘gotten ready’ yet for the day.  In only one instance did a 
remote participant talk about changing the view of her 
camera to not capture herself.  When she left her computer 
area, she would turn her camera to face her cat. 

On the classroom side, proxies tended to sit at the front of 
the classroom in the first available row of seats.  They 
found it easiest for the remote student to hear the instructor 
from this location after testing out various positions.  It also 
allowed the remote student to easily see a whiteboard on the 
wall, which sometimes contained writing.  At times this 
location was socially awkward for the proxy because it may 
not be his or her ‘usual’ sitting location causing the student 
to change seating patterns.  Students generally tend to sit in 
the same area each class, though seating is not restricted. 
They also do not tend to sit at the front of the room. Proxies 
who did not sit at the front of the room ended up receiving 
complaints from the remote students about sound quality. 

G1, Proxy: “What do I feel about the location? It is 
awkward because I am the only person in the front row. I 
have no other choice because if I sit in the back row, due to 
the limitation of the iPod, <remote student> couldn't see 
the board, so I have to be in the front.” 

PROXY-STUDENT INTERACTIONS  
The main activity that proxies engaged in was camera work 
in an effort to properly direct the camera at locations the 
remote student should be able to see.  Because the camera 
was attached to the proxy’s chest, proxies had to orient their 
bodies towards what was being shown in class or who was 
talking. Some proxies were very good at this and our 
observations in class showed that they were often conscious 
of where the camera was pointed.  At times this was 
awkward because it involved rotating one’s chest rather 
than just their head. Some proxy-student pairs worked 
collaboratively together to get the best possible view for the 
remote student. Other remote students did not discuss the 

camera view because they did not want to ‘bother’ the 
proxy, or the view was ‘good enough.’ Some proxies were 
less concerned and did not take additional efforts to ensure 
the view was a good one.  Sometimes this led to the remote 
student seeing awkward or irrelevant views.   

Many human proxies said that being a proxy was a 
challenging task as they had to pay attention to the class 
itself as well as the desires of the remote student they were 
representing. Some proxies even felt additional anxiety or 
worry that they may not be giving the remote student the 
best possible experience.  Because of this, many would go 
to great efforts to listen to the remote student and ensure the 
experience was good.  

G1, Proxy: “It's hard work. Hard work. Yeah, I need to 
listen to her first. I need to translate that effectively and 
clearly and accurately. It's difficult. In that sense, I feel 
disengaged if there's a very complex idea.” 

In our setup, remote students had to tell the proxy what to 
say to others in the classroom.  There was no direct audio 
link for the remote student to speak to the class.  This 
became challenging when complex ideas needed to be 
communicated.  Such interactions often became slow and 
tedious as the remote student relayed to the proxy what he 
or she wanted to say.   

UG4, Remote Student: “I would actually give her some 
commands. I would say, "Oh, I've got a question. Can you 
put your hand up?" kind of thing. Or I would ask her, "Can 
you ask this for me?" kind of thing.”  

At times it was difficult for the proxy to hear what the 
remote student was saying because of other noise in the 
classroom, such as the instructor speaking or students 
talking amongst themselves.  This meant that interactions 
between the proxy and the remote student often had to be 
carefully timed for a point when others were not talking. 
The proxy faced the additional challenge of sometimes not 
being able to speak aloud to the remote student to 
coordinate interactions because of classroom social norms, 
e.g., not talking aloud when the instructor was speaking.   

Some students found workarounds where they would use 
text chat in Skype or text messaging to talk with the remote 
student or proxy.  This backchannel worked well for proxy-
to-student conversations, but it meant that the proxy was 
limited to mostly sitting down so that they could be at their 
laptop or in a state where they could easily text message 
back and forth. During group activities, the remote student 
could engage in discussion through the proxy, however, it 
was difficult to do physical activities such as sketching or 
drawing their ideas. 

Sometimes proxies became distracted by classroom 
happenings and did not hear what the remote student was 
asking them to do because they were listening to the class 
or interacting with a local student.  Proxies did not always 
participate on behalf of the remote student exactly as they 



would have liked.  Instead, proxies sometimes filtered 
interactions with other students.  This occurred by either 
ignoring what the remote student was saying, or by 
changing its tone or content slightly.  Both proxies and 
students realized that sometimes the proxy could be 
distracted by other happenings in the classroom and not 
hear or pay attention to the remote student, this created a 
sense of plausible deniability as to whether or not the proxy 
heard an instruction from the remote student.  Thus, it could 
be easily ignored if the proxy did not want to do or say 
what had been asked. 

UG7, Proxy: “I don't want to say exactly what <remote 
student> said ... Maybe <our partner’s> feelings would 
have been hurt, I don't know.” 

We also saw other instances where proxies started to 
develop a deeper sense of autonomy and wanted to interact 
on their own, rather than as a representative of the remote 
student.  For example, one proxy was a member of a 
different team (for assignments) than the remote student.  
When it came time to do activities with team members 
during the studio lab, tensions emerged between the remote 
student and the proxy. Each wanted to interact with his or 
her own team members. The proxy ended up going to be 
with his team rather than the remote student’s and the 
remote student had to engage with her teammates using an 
instant messaging channel instead of using the proxy. In 
this case, the person with the ‘stronger’ personality (the 
proxy) ended up getting what he wanted. 

EMBODIMENT 
Remote students were embodied using a relatively small 
device.  This made it so they were not obtrusively large, yet 
it also meant that it was difficult for students and the 
instructor to see the remote student at a distance in the 
classroom.  The remote student’s face was much smaller 
than local student’s face and, thus, more difficult to notice.  
To attract attention to the remote student if they wanted to 
say something, proxies often performed overt hand 
gestures.  For example, we observed that proxies would 
sometimes make pointing gestures to the display on their 
chest when the remote person wanted to say something or 
when they wanted to be introduced or noticed.  This worked 
some of the time, but could easily not be noticed if the 
gestures were not large enough. 

UG7, Proxy: “I guess I pointed at <remote student> a few 
times when ...... when people were kind of wondering what I 
was doing talking to myself or something. Or if I like went 
up to the teams, I'm like, "Hey say hi to <remote student>," 
or something. And <remote student> would wave and they 
would wave.” 

Several remote students felt that they were not noticed in 
the classroom because of the small display on the proxy’s 
chest.  This was advantageous for those who wanted to 
remain more discreet.   Others wanted to have a larger 
presence in the classroom setting than the proxy setup 

afforded.  In these cases, many participants talked about 
having a speaker for their own voice so they could talk 
aloud, rather than just through the proxy.  Here they wanted 
two options: 1) to be able to talk directly to just the proxy 
for side conversations and instructions, and 2) to be able to 
talk aloud to others in the room on an as-needed basis. 

G4, Remote Student: “I think, having the ability to speak 
for myself through maybe a small speaker on the phone 
than I wouldn't have to be communicating my ideas through 
someone else's interpretation of what I said. I’d feel more, 
like I was actually personally contributing to the class.” 

EXPERIENCING THE CLASS 
Remote participants generally felt that they were able to 
participate effectively in the class through their proxy.  

UG4, Remote Student: “I was able to learn effectively 
because I can hear the lecturer and I can see the lecturer, 
what he's talking about. I could see the examples. That I 
find out to be pretty effective…. Aside from the fact that I 
cannot [directly] interact with other students, otherwise 
learning direct from the lecturer himself, it's actually just 
fine. I have no problem with it.”  

Some participants talked about not wanting to bother the 
proxy too often with questions.  They felt this might 
compromise the proxy’s learning. Thus, some were 
generally concerned about their impact on the other person 
and his or her ability to pay attention in class.   

On the other hand, proxies faced large issues in regards to 
their own participation and engagement in classroom 
learning.  First, proxies did indeed find it difficult to listen 
to the remote participant while simultaneously hearing the 
course instructor.  When the remote student was not talking 
to them, they also had to think about what camera work 
might be needed to provide a better experience for the 
remote student. 

G3, Proxy: “The idea is interesting, but it was bothering me 
more than I was benefit from. Being in a classroom and 
paying attention to someone who is not present. Paying 
attention to two different locations was more distracting 
than beneficial. There would be times when she says 
something and I don't hear it well, or I don't understand, so 
I have to go back and forth between her and me. I can't 
follow the content of the class, because I can't tell, let's say 
to slow down or just to wait for me. So then there were a 
few critical points where I missed the comment from the 
class or what someone else said.” 

DISCUSSION 
The goal of our research was to better understand an 
emerging telepresence opportunity by learning through one 
type of human proxy setup such that we could sensitize 
researchers and designers to the types of questions and 
issues one ought to think about in this design space. Thus, 
we wanted to use our studies as a means to think critically 
about the design space. We now discuss our results and 



detail a series of more speculative thoughts in relation to 
human proxy design and usage. 

Paired Learning 
The strongest benefit that we saw in the human proxy 
experience we studied was the unique learning experience it 
created. Remote students became engaged in paired 
learning with their proxy where they would talk with each 
other, discuss the course content, and help each other out.  
This was a clear benefit and many remote and proxy 
students talked about this as their most enjoyable part of the 
experience. Our survey on identity also reflects this idea 
where most participants very clearly wanted a proxy who 
was someone that they could learn with and not through 
during their classroom experience.  This suggests new 
opportunities for distance learning as well as how one 
thinks about remote telepresence and embodiment.  

Embodiments such as telepresence robots and laptops place 
students directly in the class where they represent 
themselves through the associated computer hardware.  
This is beneficial for having autonomy over one’s actions, 
yet it means that remote students might feel isolated from 
others in the class. Thus, while one may imagine that 
having to interact through a proxy would create many 
negatives, and it certainly did, it also revealed the potential 
for opportunities to learn course material in a more intimate 
fashion with a peer.  This type of experience is not normally 
found in setups that utilize telepresence robots or more 
traditional video conferencing solutions (e.g., Skype from a 
laptop).  Of course, it also raises questions about how one 
should think about student learning from an educational 
perspective.  Is such paired learning truly effective?  How 
can student learning be assessed?  If, for example, a proxy 
adds to the discussion in the class and earns some form of 
participation grade, should the credit go to the proxy or the 
remote student and how does one truly know where the 
contribution came from? Such questions already exist for 
courses that include team-based assignments, yet human 
proxies raise these issues again in different ways. 

Technical Challenges 
The human proxy setup we explored certainly created 
challenges. These included issues with camera work, poor 
microphone distance, and issues in seeing far away objects. 
Similar problems have been reported in other contexts [43] 
and, in particular, with telepresence robots [22,23,25, 
40,49]. Design suggestions have included using multiple 
fixed cameras, direct sharing of meeting slides, and more 
advanced audio and video setups [22,23,25,40,49].  We 
advocate that similar solutions may also work for human 
proxies in classroom settings. 

Our proxy setup also created disadvantages for the remote 
student who did not have autonomous control over their 
own mobility or speech like they might receive if they were 
using a telepresence robot instead.  This problem has also 
been articulated in other contexts (e.g., outdoor activities 
with families [18], proxies at museums and restaurants 

[43]). We had also thought that remote students might be 
able to physically interact in class during design activities 
through their proxy. Such interactions might expose 
advantages for the use of human proxies as compared to 
commercial telepresence robots, which currently do not 
generally have arms.  However, the use of proxies for 
physical activities was not as easy as we had hoped because 
of the need for detailed instructions between students.  
Thus, the potential is there but design improvements need 
to be made for it to be realized. 

Social Situations and Questions 
Our research also raises intriguing social questions that 
should be thought about by telepresence designers and 
researchers, and even potentially instructors of courses 
where students may use proxies in the future. 

First, there are questions around identity and the effects of 
who one picks to be a proxy.  If people do in fact want an 
ideal proxy who is scholastically strong, and are willing to 
choose such a person over a friend, there are questions 
about the effects of a ‘stranger’ within the classroom 
setting.  It is not clear in these cases if and how the proxy 
might alter or even potentially disrupt the social dynamics 
of the classroom and what impact the proxy may have on 
the relationships between the remote student and her peers.  
The desire to choose an ideal human proxy could also lead 
to companies that provide proxy services.  Would such 
proxies be required to ‘blend in’ with the normal look and 
interaction style of the class’s students, or would the person 
have to appear and act in a more professional manner (e.g., 
wearing a suit), akin to business-like expectations that 
might come along with a paid service?  On the other hand, 
if a student did indeed choose to have a friend be his proxy, 
what effect might the proxy have on the friendship if the 
person turned out to not be scholastically strong and this 
began affecting the remote student’s learning? 

Second, there are questions around what is socially 
appropriate in a classroom and if proxies or remote students 
might disrupt the current classroom social norms.  Our 
participants told us that they wanted a proxy who would 
understand the normal procedures and behaviors of a post-
secondary environment. But who is responsible for ensuring 
such behaviors are adhered to?  Is it the remote student or 
the proxy? The majority of participants in our classroom 
study told us that they wanted a mechanism to talk aloud in 
the classroom without the aid of the proxy.  Yet what 
happens if such interactions are poorly timed because the 
remote student does not understand the current classroom 
context and if it is a good time to speak?  Is this the fault of 
the remote student, or should the proxy be held responsible 
for not informing the student of when and how to talk 
directly to the class?  All of the remote students in our study 
connected from their bedrooms but some mused about 
connecting from a more public location like a coffee shop. 
We might imagine that some would actually do this in 
practice if proxies were in more widespread use.  This 



raises interesting questions about how the general public 
might react to seeing and hearing a person engaging with a 
proxy.  For example, would bystanders feel it was socially 
appropriate for a person to be told what to do by someone 
who was remote?  What social protocols exist around such 
behaviors and how might they change over time? 

Third, our study raised questions about the autonomy of 
human proxies.  From the proxy’s perspective, they often 
found it difficult to perform in the dual role of both a proxy 
and a student. If they are a student in the class, they may 
easily decide to focus on their own learning at some stage 
and begin to neglect the remote student.  In our study, some 
proxies filtered conversations and some ignored certain 
requests from the remote student. This raises questions 
around how remote students might be able to deal with such 
situations.  Do social protocols suffice, or should there be 
‘override’ mechanisms designed into the technology that 
allow remote students to gain back some control over their 
classroom experience?  For example, they may be given the 
chance to talk directly to those around them rather than 
through the proxy. Would such control mechanisms then, in 
turn, unnecessarily infringe on the needs of the proxy? 

Fourth, there are questions around scalability. Our study 
focused on a single proxy, but one could imagine the 
potential for multiple proxies to be in a single classroom. 
Multiple proxies could come with the benefit of supporting 
multiple remote students or they could offer multiple 
different viewpoints for a single student, if the remote 
student is able to ‘move’ between proxies. This also raises 
further issues about identity and embodiment.  

It is highly likely that the use of human proxies in 
classroom settings is not a complete replacement for 
attending class.  One would not likely want an entire class 
to consist of proxies, for example, or for students to 
participate in an entire course through a proxy.  Given our 
experience in trying it out in classroom settings, we feel 
that it is a system best utilized by a small handful of 
students, rather than large groups, and in one-off situations 
such as when someone is sick.  However, given the ability 
for students to easily utilize a proxy (only a smartphone is 
really needed), one could imagine increased usage of 
proxies. There is even the potential for surreptitious use of 
human proxies where instructors do not know proxies are 
present or that students are ‘streaming into class.’ This 
contrasts telepresence robots, which are quite noticeable as 
compared to human proxy setups. In the latter case, a 
wearable camera could be easily hidden and not even 
noticed by instructors. This raises implications around the 
design of wearable cameras and the feedback mechanisms 
that might let the class and instructor know they are being 
streamed.  This should be explored in future research. 

Limitations 
Our explorations of human proxies looked at specific types 
of classroom setups and did not explore large lecture or 
theatre-style classes. Further research is needed to 

understand how our results might generalize or not to these 
settings. It may be the case that because they do not 
typically have hands-on design activities, the advantages of 
a human proxy might diminish.  It would also likely be 
more difficult for a remote student to talk to a proxy via an 
audio channel because they would feel the need to be quiet 
during the lecture. We also only explored one type of proxy 
setup.  Future research should explore the use of different 
embodiment types, including possibly larger device 
displays.  Proxy selection in our classroom study was likely 
limited in that students were more focused on picking a 
proxy out of convenience rather than someone who was 
ideal. Our survey showed that people had an ideal proxy 
that they would like but in practice they may be less 
selective.  People’s usage and selection of proxies may 
easily change over time as they grow accustomed to the 
experience and technology. Usage may also change once a 
period of novelty wears off.  Thus, our results should be 
validated as a part of longer-term research.  Lastly, we 
chose a technology design approach to understand human 
proxies in classrooms as opposed to an educational 
approach that might deeply assess the learning potentials or 
pitfalls of human proxies.  This should also be focused on 
in follow-up research. 

CONCLUSION 
The use of human proxies to perform tasks for people who 
are remote is now a possibility given recent advancements 
in inexpensive mobile video streaming technologies.  
However, this area of technology usage is relatively 
unexplored.  We chose to study how such technologies 
might be used for remote classroom attendance, with an 
emphasis on identity, interactions, embodiment, and 
privacy. Our results showed that people wanted a specific 
type of person when it came to proxy use in classroom 
settings, but this did not focus heavily on attributes such as 
race or gender.  Instead, many idealized traits centered on 
the proxy’s ability to participate in classroom activities such 
as scholastic abilities, the ability to be outgoing, aptitude, 
and the language spoken in the classroom. Students also 
faced challenges with interaction, embodiments, and 
camera work, which suggest design opportunities for these 
spaces.  Overall, these results show promise for the use of 
human proxies for remote classroom attendance yet they 
also have sensitized us and hopefully other researchers and 
designers to the social and technical challenges that would 
need to be addressed as a part of future design work. 
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