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ment. To our knowledge, prior courses 
that have used VR in an educational 
setting have rarely accomplished all 
three of these criteria.

This iteration of the course did car-
ry over some learning activities from 
previous ones. For example, students 
completed readings, submitted writ-
ing assignments, and asked questions 
to experts in the VR field during panel 
discussions on Zoom. However, this 

V irtual People is a course at Stanford that brings together students from across 
the university to learn about the contributions of virtual reality (VR) in various 
disciplines. The course, offered since 2003, has historically taken the form of a 
traditional in-person lecture style class paired with VR demos and invited guests. 

But after nearly two decades since the course’s inception, advancements in VR technology 
and the COVID-19 pandemic’s remote-learning landscape inspired us to rethink our 
approach to the class. The result was the creation of the first and largest course to be taught 
almost entirely in VR.

During the summer and fall quar-
ters of 2021, more than 250 students 
from a diverse array of academic back-
grounds enrolled in Virtual People. 
They entered the course with varying 
levels of prior VR experience. Some 
were right off of a VR internship while 
others had never worn a headset be-
fore. Each was given an Oculus Quest 
2 headset, created their own avatar, 
and together went on to spend 200,000 

shared minutes (approximately 60,000 
in the summer and approximately 
140,000 in the fall) experiencing educa-
tion in the metaverse. The scale of this 
course is what sets it apart compared 
to other “in-VR” courses. In addition to 
having a relatively large number of stu-
dents enrolled in the course, we also 
had a large number of sessions taking 
place in VR over time, many of which 
were in a networked virtual environ-

After 20 years of teaching about VR, we finally taught in VR.  
This article describes lessons learned from 263 students  
who spent 10 weeks in virtual reality together and a total  
of 200,000 shared minutes “in headset.”

By Cyan DeVeaux and Jeremy Bailenson
DOI: 10.1145/3558189
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we experimented with changing the 
classroom environment from week to 
week: a cozy campfire site, an indoor 
library scene, even giant mushrooms 
in a fantasy forest. We also invited stu-
dents to imagine new possibilities of 
VR by asking them to use ENGAGE’s 
creative tools to prototype their own 
virtual experiences. In conjunction 
with what they learned throughout 
Virtual People, students brought their 
own interests, domain knowledge, 
and personal experiences to the ta-
ble as they completed these ideation 
exercises. In sections, TAs provided 
prompts to guide their creations such 
as “reimagine your avatar” and “pro-
totype uses of VR in communication 
about climate change.”

Given the length of time students 
spent in VR, we were able to observe 
changes over time amongst students. 
These changes could be described by 
three phases that had some overlap 
with one another. The first phase was 
marked by a general excitement sur-
rounding the novelty of having a class 
in VR. Students wanted to check out 
all of the features of this new virtual 
world. It wasn’t uncommon for ran-
dom 3D objects to appear at the start 
of class, friends to shake each other’s 
hands to test out the haptic feedback, 
and people to wander around to ex-
ploring their environment. As time 
went on, this inclination toward explo-
ration transitioned into a phase of crit-
icalness. Students began to note some 
of the limitations of the platform. They 
desired more interactive content in 
their environment and the ability to ex-
press more emotion with their avatar. 
ENGAGE has a sizable library that in-
cludes content such as virtual animals, 
people, furniture, nature, lighting, and 
sounds. However, to supplement their 
VR creations, they wanted more types 
of 3D models. The final phase was ad-
aptation. By the end of the class, stu-
dents became good at working around 
limitations. For example, they repur-
posed 3D objects into something dif-
ferent than its intended use and would 
signal emotion with gestures such as 
clapping or waving hands.

Other norms developed over time as 
well. Students carried over behavioral 
cues from real-world interactions. This 
included head nodding, raising hands, 

time around a stronger emphasis was 
placed on experiential learning. To 
learn about VR, we wanted students to 
have firsthand experiences immers-
ing themselves in the medium. This 
was done in part by VR projects and 
weekly VR journeys, which consisted 
of a variety of VR experiences relevant 
to each week’s theme. Some journeys 
were self-led where students asynchro-
nously viewed VR content on their own. 
During the empathy week, students 
witnessed the power of storytelling 
through VR experiences such as Clouds 
Over Sidra and Traveling While Black. 
The climate change week provided an 
opportunity for students to immerse 
themselves in underwater environ-
ments as they learned about threats 
facing marine ecosystems. Other VR 
journeys were synchronous and lever-
aged the medium’s networked interac-
tion to create a more social experience. 
Students went on VR field trips together 
in AltspaceVR, a social VR platform, 
where they were transported to the so-
lar system, a rainforest, an art gallery, 
and more. While learning about medi-
cal VR, the class participated in a vir-
tual meditation class together. Within a 
starry landscape, Rev. Jeremy D. Nickel, 
founder of EvolVR, and Caitlin Krause, 
founder of the MindWise consultancy, 
led our group through guided medita-
tion in real time.

Discussion sections took place in VR 
as well on a platform called ENGAGE. 
The first day of class was dedicated to 
teaching students the mechanics of 
the platform. They learned how to tele-
port, access creative 3D tools, and trig-
ger haptic feedback through virtual 
handshakes. After getting acquainted 
with their new virtual bodies and class 
environment, they went on to spend 
each week participating in VR sec-
tions. Each section started off with a 
10-minute buffer period for students to 
work through any potential technical 
issues. Throughout the quarter, there 
was always a Zoom technical support 
room running concurrently with any 
VR session and staffed with a teaching 
assistant (TA) ready to help students 
encountering problems. As TAs for the 
course, we understood that technical 
issues were inevitable and tried to re-
main flexible while providing students 
with as much support as possible.

One problem that arises when work-
ing with VR is simulator sickness, so 
we took additional care to minimize 
it. We limited discussion sections to 30 
minutes to avoid sickness that could 
be induced by prolonged exposure. 
Smoothly traversing in virtual space 
can cause simulator sickness as well. 
It can be disorienting to feel your ava-
tar move around without physically 
moving. So while students were shown 
how to virtually translate their avatar 
with free movement, teleporting was 
demonstrated as a safer alternative 
for those prone to sickness. We also 
encouraged students to take off their 
headsets if they started feeling uncom-
fortable and provided alternative op-
tions for those who were unable to use 
VR. Despite these safeguards being 
put in place, TAs still had to lead eight 
in-VR discussion sections per week, to 
keep group sizes small, and spend pro-
longed periods of time in VR. In partic-
ular, we spent five to six hours teaching 
in VR each week and it wasn’t uncom-
mon for our sessions to take place back-
to-back with short breaks in between. 
Depending on pre-existing tolerances, 
some TAs felt minor simulator sick-
ness in the first week. But as time went 
on, this tolerance grew, and it became 
easier to spend long amounts of time 
in VR without sickness.

During sections, students offered 
their thoughts on VR’s contributions 
to that week’s theme as well as what 
stood out to them from their experi-
ence in the VR journeys. These conver-
sations took place virtually standing 
in circles in a variety of environmental 
contexts. Since VR isn’t constrained 
by physical limitations, in the fall 

Students found 
VR to be beneficial 
when they engaged 
in VR journeys 
and participated 
in activities that 
involved making and 
creating.
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mutual gaze, and respecting each oth-
er’s personal space. Interestingly, be-
havioral cues unique to the platform 
also emerged. Muting in ENGAGE re-
quires pressing a button that appears 
on a person’s wrist. Therefore, watch-
ing someone motioning their hand to-
ward their wrist was an indicator that 
they were about to speak, and the rest 
of the class would subsequently turn 
their heads in that student’s direction.

In our observations as TAs, different 
students responded differently to the 
virtual experience. During discussion 
sections, students would occasionally 
have meta discussions on what it was 
like for them to experience a course 
in VR. There was one section where a 
student brought up feeling more com-
fortable participating in class within 
VR whereas another student remarked 
that didn’t feel any difference. Some 
students felt that wearing a VR head-
set forced them to remain fully present 
in class whereas others found creative 
ways of multitasking. Furthermore, 
some students expressed their appre-
ciation of being able to do activities 
that would otherwise be impossible 
without VR while also noting that oth-
er activities, such as moments when we 
were just having conversations, could 
have been better served in person. But 
in all, students generally reported the 
class to be fun and many walked away 
interested in learning more about VR.

Both throughout and after the class, 
we’ve actively pondered the question: 
“What aspects of the educational ex-
perience work best in VR?” What stood 
out as a positive part of holding classes 
in VR were the creative projects that 
the medium afforded. In addition to 
the in-section ideation exercises, stu-
dents completed assignments where 
they had to collaborate on making 
a performance in VR and design VR 
scenes from their own imagination. 
In the former, students were tasked 
with performing a musical selec-
tion or scene from a movie, TV show, 
or play using the ENGAGE platform. 
They picked out a scene, dressed up 
their avatars, decorated their environ-
ments with 3D objects, and recorded 
as they recited their lines. Using VR, 
they brought to life recreations of 
iconic cinematic scenes such as the 
sorting hat ceremony from “Harry Pot-

ter,” Jack telling Rose to “never let go” 
in “Titanic,” and the red light, green 
light scene from “Squid Game.” One 
student even performed their original 
music while dancing in their avatar. 
These performances were enhanced 
by the non-verbal behavior that their 
avatars enabled. Their emotions were 
conveyed both through their voice and 
gestures. They acted with their hands, 
head, and body movements and those 
movements were in turn mapped to 
their avatars. Furthermore, the ability 
to change into scenes and avatars that 
resembled those from the film fran-

chises they were drawing from added 
an element of similarity to the source 
material that would have been harder 
to achieve in real life. As TAs, it was ex-
citing to both experience their perfor-
mances in a three-dimensional space 
and hear how much fun they had with 
the assignment.

For the Built VR Scene project, we 
asked students to design their own 
scene. We left the instructions inten-
tionally vague to allow students to tap 
into their full creativity. They were able 
to bring their imaginations to life with 
creative, virtual tools. After selecting a 

Figure 1. Professor Jeremy Bailenson and students in the Virtual People course.

Figure 2. People communicating with each other on ENGAGE; the immersive social 
VR platform was used for discussion sections.
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projects, and the class as a whole, also 
leaned into the principles of active 
learning. We encouraged students to 
actively engage in the learning process 
by having them design and share their 
own ideas of VR’s use cases.

At the end of the quarter, a showcase 
was held in VR for students to present 
their creations to the rest of the class. 
Their projects varied in theme and con-
tent. They represented both utopian 
and dystopian realities, worlds from 
the present and possible VR futures, as 
well as realistic and impossible scenes. 
Having their presentations occur in 
VR made them more engaging, as stu-
dents were able to immerse themselves 

location to contextualize their scene, 
they populated it with 3D immersive 
effects models, 3D pen drawings, 
spatial audio, and imported media. 
Students benefited from the level of 
agency they had in creating their own 
virtual worlds using an intuitive inter-
face with no code. Being able to drag 
and drop assets into their virtual space 
removed a barrier of entry to con-
structing 3D environments that are 
typically experienced when learning 
game engines such as Unity and Unre-
al. This way, instead of focusing on the 
technical aspects of their project, they 
could focus more on reflecting on and 
representing the idea they had. These 

Figure 4. A student’s Built VR Scene project of a winter wonderland.

Figure 3. Students in Virtual People used creative tools in VR, such as 3D drawing 
pictured here, to convey ideas, thoughts, and designs.
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For a class about VR, it made sense 
for students to have firsthand experi-
ences in the medium. It was useful 
for students to have the opportunity 
to immerse themselves in VR to gain 
a better understanding of how its de-
sign impacts user experience and what 
use cases of VR they found particu-
larly compelling. However, the ques-
tion still remains if the success of this 
course overall was reliant on the topic 
area. While it could make sense to have 
a class entirely in VR when the mate-
rial relates to the technology, we’ve 
been pondering how well this would 
translate to other subjects. Based on 
our experience, students found VR to 
be beneficial when they engaged in 
VR journeys and participated in activi-
ties that involved making and creat-
ing. But perhaps it wasn’t as necessary 
for discussions to occur. If there were 
to be a class in a different topic area, 
for example biology or art history that 
leveraged VR as heavily as this class, it 
is recommended for experiential and 
active learning to remain at the fore-
front of its curriculum design. In less 
extreme scenarios, there will be in-
stances where it could make sense for 
VR to be used for a course. However, 
this will not always be the case. Some-
times traditional methods work just as 
well. When evaluating whether VR is 
suitable for learning about a particu-
lar topic, consider whether that topic 
can benefit from the affordances of 
the medium such as presence, embod-
ied Vlearning, social collaboration, 
and participating in otherwise impos-
sible experiences. With that in mind, 
creators of educational VR content 
should be intentional about designing 
experiences that will only be enhanced 
by the medium.
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in each other’s creations. We had the 
chance to actually be inside of each 
other’s art and experience it in all of 
its three dimensions. Similar to how 
a physical location might invoke cer-
tain feelings, emotions, or thoughts, 
scenes in VR can have that same effect 
with the additional benefit of allowing 
for the impossible. Through the use of 
spatial arrangement, color schemes, 
lighting, and even the movement of 
some of the 3D models, their scenes 
enhanced our sense of physical pres-
ence as we immersed inside of them.

In addition to physical presence, so-
cial presence was another affordance 
of holding class in VR. While physical 
presence is the psychological phenom-
enon of “being there,” social presence 
is characterized by “being there to-
gether.” Using networked avatars in a 
3D immersive environment allowed 
students to feel as though they were 
in the same space as one another even 
though they were in different physi-
cal locations. Combining this sense 
of togetherness with the potential of 
visiting otherwise impossible environ-
ments made for both compelling and 
unique educational experiences. For 
example, not many in-person classes 
could say they visited outer space and 
went inside of the sun’s core together. 
But that was made possible in our class 
through the power of networked VR.

With our experience holding Vir-
tual People in VR on two separate oc-
casions, we’ve also reflected on what 
could be improved about this course 
moving forward. The summer and fall 
quarters covered the same content in 
discussion sections but had different 
structures. During the summer, there 
were multiple small group discus-
sions that occurred within the larger 
class group and a smaller number of 
design activities. In response to stu-
dent feedback from the summer, we 
designed fall sections to place a larg-
er emphasis on design activities and 
made the number of students per sec-
tion smaller so that discussions could 
occur as a whole group. There was one 
week when we switched up the struc-
ture to be more like the summer quar-
ter and found students had a more 
positive social experience. So when we 
consider the future of discussions in 
the course, we’re considering using a 

mixture of structure styles to provide 
more variety to students. This could 
include varying the structures of what 
activities occur within an in-VR sec-
tion, but reincorporating in-person 
section elements as well. During the 
summer of 2022, we held a similar 
class on virtual worlds, led by our col-
league Eugy Han, that tried out a new 
approach where students  spent some 
time “immersed together” in the 
same physical room while networked 
in VR.

Another motivation for this course 
was to use it to learn more about edu-
cational VR and virtual human behav-
ior from a research point of view. We’re 
based out of Stanford’s Virtual Human 
Interaction Lab where we study the psy-
chological and behavioral effects of VR. 
So given that this class was uniquely 
positioned as one of the first and larg-
est to take place almost entirely in VR, 
we used this opportunity to investigate 
the longitudinal impacts of VR on the 
educational experience. To participate 
in this study, students at the begin-
ning of the quarter decided whether 
or not they wanted to consent to be a 
part of it. Whether or not a student con-
sented to participate was unknown to 
the teaching team and did not impact 
their experience or grade in the course. 
While analysis of data obtained from 
this course is still ongoing, our first 
wave of our findings found presence, 
enjoyment, entitativity, and realism 
to increase over the course of the eight 
weeks of discussion sections. Based on 
these results, we’ve established a deep-
er understanding of how people experi-
ence VR over time, especially as the im-
pact of novelty fades away.

Instead of focusing 
on the technical 
aspects of their 
project, they could 
focus more on 
reflecting on and 
representing the idea 
they had.




