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ABSTRACT 

As online education proliferates, one concern that has been 

raised is that it may fail to capture desirable emergent phe-

nomena from on-campus programs. Student community is 

one example of such a phenomenon: on-campus student 

communities thrive based on synchronous collocation. An 

online program might be designed to capture all deliberate 

constructs in an on-campus program, but there may be bene-

ficial side effects of synchronous collocation that are not ap-

parent. In this work, we examine the issue of social isolation 

in an online graduate program. By happenstance, three stud-

ies were conducted in relative isolation looking at social iso-

lation from different angles. The first study examined trajec-

tories in social presence as a semester proceeded. The second 

study developed an understanding of students’ needs with re-

gard to community in an online program. The third study 

tested out an immersive virtual environment to try to im-

prove students’ sense of connectedness. Combining their 

findings, we find compelling evidence of the existence of a 

Synchronicity Paradox in online education: students desire 

synchronicity to form strong social communities, and yet 

part of the chief appeal of these online programs is their asyn-

chronicity. In light of this finding, we provide design guide-

lines for how synchronicity may be reintroduced into asyn-

chronous programs without sacrificing the benefits of asyn-

chronicity. More specifically, we propose that scale itself 

may be the key to building emergent synchronicity. 
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INTRODUCTION 

Over the past ten years, scalable online educational programs 

have grown tremendously [2], beginning with MOOCs [20] 

and continuing with affordable degrees at scale [12][22]. 

Though these programs’ affordability draws headlines, they 

have other distinct features: they are typically geographically 

distributed and asynchronous [15]. This structure contrasts 

with older online offerings that require synchronous tele-at-

tendance of a live lecture or infrequent in-person attendance 

for examinations. 

The online, distributed, asynchronous nature of at-scale pro-

grams demands that we investigate whether emergent prop-

erties of traditional programs also emerge online, such as so-

cial communities of students. While classes may not design 

such communities, they are part of traditional educational 

programs [18]. Research shows online courses tend to have 

higher attrition specifically due to the loss of interaction with 

a broader student community [1][8][21][27]. 

As geographic distributedness and asynchronicity become 

more common in higher education, students risk becoming 

isolated and disconnected from peers [1][3][17]. Thus, we 

must investigate the determinants of that sense of isolation. 

Once we know what generates feelings of isolation and con-

nectedness, we can move toward constructing online learn-

ing environments that address those determinants. 

In this work, we report three studies conducted on a large, 

affordable online graduate program. While the studies exam-

ine the same population, they were conducted by different 

researchers with different goals: one investigated students’ 

sense of social presence on its own; one sought to design so-

lutions to support student communities; and one evaluated an 

interface designed to support camaraderie. The three studies 

and their differing objectives provide a multi-faceted picture 

of student isolation online. One particularly notable factor 

emerges: students desire synchronicity, but asynchronicity is 

a major part of the program’s appeal. 

RELATED WORK 

Significant prior work has been conducted on student com-

munities, especially in online education. Among the earlier 

studies, Ouzts [19] found patterns regarding poor sense of 

community. This was attributed in part to the teacher them-

selves rather than to course design. Courses that created 

strong communities were those in which an instructor was 

engaged and those in which there were opportunities for 

peer-to-peer interaction. This suggests that community for-

mation required an “anchor” for communication. 
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Shea [23] analyzed online student communities using the 

Community of Inquiry model; this model is the foundation 

for the inventory of social presence we use in this work [25]. 

Shea similarly found that active participation from the in-

structor was a strong determinant of a sense of “shared pur-

pose, trust, connectedness, and learning” in the community 

of learners. Shea also found that women experienced a 

greater sense of community than their male classmates. 

Those studies, both published in 2006, point to the role of the 

instructor in facilitating a positive student community. This 

poses a potential challenge for the more recently-emergent 

degrees at scale, where the instructor:student ratio is far 

higher (although teaching assistants, if counted as instruc-

tors, may drive that ratio down to more typical levels). How-

ever, it may be the case that in these at-scale programs, a dif-

ferent trend takes hold; scale itself may facilitate the emer-

gence of a student community even in the absence of a delib-

erate design by an instructor. Joyner, Goel & Isbell [13] posit 

this development as among the “unexpected” benefits of 

scaling degree programs. They note that student activity is 

far higher in these large classes, allowing a student commu-

nity to develop more emergently. These studies have not, 

however, yet identified whether the perceived activity of 

these student communities is translating into an increased 

sense of connectedness, presence, and community. 

Other work has more directly examined the effects of isola-

tion on retention and success rates in higher education. Ali 

and Smith find higher withdrawal rates in online courses than 

face-to-face courses, which they attribute in part to the lack 

of student community [1]. Frankola [8] found that the “lone-

liness” of cyberspace contributes to online learners’ decision 

to drop out. Willging & Johnson [27] similarly find that dif-

ficulty making friends predicts likelihood to drop out of an 

online course. Rovai & Wighting [21] found poor classroom 

communities are associated with increased rates of aliena-

tion, and advocated that classroom activities be introduced 

that specifically foster greater community and connectedness 

among learners. Significant research attention has also been 

devoted to the intersection between MOOCs, social isola-

tion, and attrition [4][6][5][24] as well; however, we are hes-

itant to overgeneralize these findings to for-credit programs 

given the differential barriers to entry, costs of attendance, 

and rewards for completion. 

Despite all this related literature, however, one additional 

component stands out: a significant portion of the prior re-

search on isolation in online education was performed in the 

relatively early days of online learning. The consensus that 

online learning is isolating took hold prior to the mainstream 

emergence of social media and online communities. It may 

be argued that the isolation was due in part to a general lack 

of familiarity with the new environment, and that modern au-

diences may find the online context more welcoming based 

on their familiarity with other online communities. Thus, in 

addition to seeking ways to improve students’ sense of social 

presence and connectedness online, we must question our 

assumptions that feelings of isolation are inherent to the en-

vironment. 

RESEARCH CONTEXT 

This research takes place in the context of a large, asynchro-

nous online graduate program in computer science. A full 

description of the program’s background is out of scope for 

this analysis, but can be found in existing literature on the 

program [14][15]. For this paper, there are a few pertinent 

contextual details about the program’s student body and the 

type of asynchronicity it employs. 

Program Context 

First, the student body for this program is over 8,500 students 

as of Spring 2019. The average class size in Spring 2019 was 

396, with nine classes enrolling over 500 students. Over 

2/3rds of the program’s classes are project-based, many re-

quiring group projects. Students are in their mid-30s on av-

erage, and 65% reside in the United States. The vast majority 

of students in the program are simultaneously working full 

time. A small number of participants in Study #2 may also 

come from two of the program’s sister programs, with which 

the program shares some classes. 

In terms of the research that follows, these characteristics 

support and discourage social connections in different ways. 

On the one hand, the competing family and work obligations 

limit the time students have to invest in activities that do not 

have an immediate pay-off. It has been argued also that be-

cause they are older and thus began using social media later 

in life, they may not be as comfortable with these tools as 

younger audiences (a hypothesis our research will refute). 

On the other hand, the scale of the program dictates that there 

is a student body to search to find those with criteria in com-

mon; for example, while fewer than a half-percent of stu-

dents in the program reside in Singapore, there were none-

theless 45 students from Singapore in the program in Fall 

2019. 

Finally, as noted previously, the three studies presented in 

this analysis were pursued by different researchers during 

different terms. Their order below reflects the best narrative 

for understanding the findings, but the studies were actually 

performed in Spring 2019 (Study #3), Summer 2019 (Study 

#1), and Fall 2019 (Study #2). Analyses of each study were 

not completed until after data gathering for the subsequent 

studies had concluded, and thus these studies did not largely 

influence one another. Their corroboration of one another is 

thus stronger than if they had been pursued in sequence or by 

the same researchers. 

Spectrum of Synchronicity 

Because this study examines synchronicity, it is also im-

portant to briefly articulate our definition of the term. We 

observe that there is a spectrum of synchronicity, from purely 

self-paced always-open MOOCs to traditional courses fea-

turing live lectures. Synchronicity may refer to whether there 

are individuals following the same schedule (which we will 

call ‘cohort synchronicity’) or it may refer to whether 



students interact live (which we will call ‘interactional syn-

chronicity’). Here, we are concerned with interactional syn-

chronicity: students in this program follow a shared schedule 

with common deadlines but lack any required live interac-

tion.  

STUDY #1: SOCIAL PRESENCE IN ONLINE EDUCATION 

The first study targeted student presence most deliberately. 

The goal of this study was to directly understand the student 

social experience from a researcher perspective. 

Methodology 

In Study #1, researchers created a survey to explore students’ 

sense of social presence. This survey included a validated in-

ventory of social presence [25][26]. The social presence in-

ventory asked nine 5-point Likert-scale questions, and stu-

dents’ social presence scores were calculated as the average 

of their answers to those questions. In this way, a score of 3 

indicates a person who is neither highly connected nor highly 

disconnected, while a score of 1 represents a highly discon-

nected individual and a score of 5 represents a highly con-

nected individual. Table 3 shows the specific prompts that 

students were asked to agree or disagree with. The survey 

also asked several questions reflecting on students’ specific 

desires (e.g. “Do you want to connect more with other stu-

dents in the online program?”). 

This survey was distributed in four different classes, and in 

each class it was distributed four times to monitor for trends 

as the semester progressed. These distribution dates were at 

weeks 1, 5, 9, and 17. Completion of these surveys contrib-

uted to students’ participation grades in each of the classes, 

although this credit could be earned through other mecha-

nisms as well; thus, participation was compensated but not 

required. Table 1 below shows response rates for each class 

and survey. Due to limitations in the learning management 

system used to export survey data, only students who com-

pleted the class are included in these numbers; students who 

withdraw from a class have their data immediately removed 

from survey exports. 

Table 1: Response rates for the four surveys in the four 

classes. 

 
Survey 1 Survey 2 Survey 3 Survey 4 

Class 1 168/168 

(100%) 

142/168 

(84.52%) 

140/168 

(83.33%) 

117/168 

(69.64%) 

Class 2 410/434 

(94.47%) 

377/434 

(86.87%) 

356/434 

(82.03%) 

288/434 

(66.36%) 

Class 3 385/411 

(93.67%) 

330/411 

(80.29%) 

317/411 

(77.13) 

263/411 

(63.99%) 

Class 4 642/929 

(69.11%) 

571/929 

(61.46%) 

573/929 

(61.68%) 

485/929 

(52.21%) 

 

Table 2: Distribution based on age and gender on each of 

the course surveys. 
 

Survey 1 Survey 2 Survey 3 Survey 4 

Female 312 288 274 219 

Male 1281 1123 1104 928 

Other 1 1 1 0 

Prefer not to say 10 7 6 5 

Age 18 to 24 194 177 172 134 

Age 25 to 34 994 875 854 712 

Age 35 to 44 324 287 283 239 

Age 45 to 54 77 68 65 56 

Age 55 to 64 14 11 10 10 
 

To understand the demographics under investigation, we fur-

ther broke down these survey results by age and gender re-

gardless of class, shown in Table 2. These breakdowns are 

important to Study #1 as it aims to isolate not only trends in 

social presence, but also how those trends differ based on 

gender and age. 

Results 

Our analysis first looked for trends in social presence scores 

[25] as the semester progressed, broken down by gender and 

age. We found no notable trends in this area, however. Re-

gardless of age or gender, students entered each class with a 

social presence score of approximately 3.8, indicating a mod-

erately positive sense of social presence. These scores did not 

vary significantly across the semester; deviations from orig-

inal scores were all within two-tenths of a point and were not 

statistically significant within any subpopulation. We thus 

find no basis for age- or gender-specific differences in social 

presence, nor a longitudinal effect based on one’s experience 

within a class. 

For our remaining analyses, then, we look only at each 

class’s first survey to avoid overrepresenting students who 

are more likely to respond to more than one survey. Table 3 

shows the specific prompts, as well as the average score on 

each prompt on the first surveys given in each class. 

We note the higher scores are associated with the prompts 

that are a bit more “passive”, such as “I felt comfortable con-

versing through the online medium”, and students are a bit 

more lukewarm on the more “active” prompts. Combining 

this observation with a rather lukewarm overall score of 3.72 

on average, we find that while students do not feel actively 

disconnected from the class, they do not appear to feel par-

ticularly connected either. 



Table 3: Statements offered to students to measure their 

level of social presence, based on [25], and the average 

response out of 5 to each prompt on the first survey. 

Prompts from the Social Presence Compo-

nent of the Community of Inquiry Instru-

ment 

Avg. 

Agree-

ment 

Getting to know other course participants 

gave me a sense of belonging in the course. 

3.59 

I was able to form distinct impressions of 

some course participants. 

3.51 

Online or web-based communication is an 

excellent medium for social interaction. 

3.45 

I felt comfortable conversing through the 

online medium. 

4.00 

I felt comfortable participating in the course 

discussions. 

3.91 

I felt comfortable interacting with other 

course participants. 

3.94 

I felt comfortable disagreeing with other 

course participants while still maintaining a 

sense of trust. 

3.62 

I felt that my point of view was acknowl-

edged by other course participants. 

3.71 

Online discussions help me to develop a 

sense of collaboration. 

3.79 

 

Turning to the other questions, we asked students about their 

interest in and ability to connect with others. These were 

asked on each of the four surveys, but we again saw no lon-

gitudinal trends. We thus select only the start-of-course sur-

vey for further analysis. 

Figure 1 shows the breakdown based on gender. A statisti-

cally significant difference (α = 0.01) was observed based on 

gender in agreement with the first sentiment (z = 2.526, p = 

0.0014); women were more likely to be interested in connect-

ing with others in the program than men. We found no sig-

nificant difference in ease of connecting, however. This de-

sire corroborates the similar finding by Shea [23]. 

We then also broke these responses down by age, shown in 

Figure 2. We performed hypothesis tests dividing students 

into two groups, over and under 35 years old, to balance pop-

ulations. We see a statistically significant (α = 0.01) differ-

ence in interest in connecting with others, as 77.1% of the 

415 students 35 and over expressed interest in connecting, 

compared to 70.3% of those under 35 (z = 2.6654, p = 

0.0077). We see a similar difference in difficulty; students 

35 and over report greater ease (81.2%) in connecting than 

students younger than 35 (74.2%) with statistical signifi-

cance (z = 2.8608, p = 0.0042). Thus, older students are more 

interested in and more able to form connections than younger 

students. This is noteworthy given the perceived greater ease 

with which younger students interact online. 

 

Figure 1: Gender differences in level of agreement with 

prompts about whether students want to connect with 

others and find it easy to connect with others. On the sec-

ond prompt, students were given the question, “Do you 

find it difficult to connect with others?”; percentage 

shown are those who answered ‘No’. 

 
Figure 2: Age-based differences in level of agreement 

with prompts about whether students want to connect 

with others and find it easy to connect with others. 

We note here that, similar to the social presence inventory, 

the results of this survey are up to the students’ interpretation 

of the term “connecting”. Do students interpret this as form-

ing lasting relationships, or merely making an initial connec-

tion? Combining this with the prior results on social pres-

ence, we find the question of student isolation remains open. 

Students’ sense of connectedness is not obviously high, nor 

is it absent. Further exploration is necessary. 
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STUDY #2: NEEDFINDING TO SUPPORT COMMUNITY 

While the first study targeted understanding students’ social 

presence from a research perspective, the second study was 

a needfinding exercise to inform the design of new interfaces 

to support the student community. While this examined 

many of the same questions, it also added on a component of 

“why” students feel the way they do, in order to inform the 

design of new student experiences. Notably, it also brought 

in the perspectives of teaching assistants (who function as 

both students and staff) and faculty members. 

Methodology 

Study #2 consisted of a survey and a set of semi-structured 

interviews. 127 students participated in the survey, recruited 

from various class forums and program-related social media 

boards. 21 people participated in the interviews, including 11 

students, 5 teaching assistants, and 5 faculty members. The 

design of the surveys and interview questions was informed 

by a prior round of observational research examining trends 

in posting patterns on class forums, student conversations on 

social media, and literature on similar programs. Table 4 

shows a subset of the survey and interview questions that 

were asked. 

In addition to these questions, students were also offered the 

chance to expand on their answers in open-ended free-re-

sponse boxes. They also answered a handful of yes/no ques-

tions, such as “Is the fear of violating the honor code one of 

the main factors stopping you from creating or participating 

in study groups?”, and some questions asking for more cate-

gorical answers, such as, “What type of connections are you 

looking to make in the program? {Social acquaintances / 

Class-specific study partners / Long-term/multi-class study 

partners / Professional acquaintances / Other; please spec-

ify}”. 

Results 

Looking at the survey results, 42.5% of students reported 

feeling at least somewhat isolated (that is, answering 5, 6, or 

7 to the question, “I feel isolated in the program.”). More in-

terestingly, though, there was a strong correlation (r = 0.87) 

between the number of classes a student had completed and 

their reported level of isolation. Figure 3 shows this trend; 

while only around 20% of new students (0 or 1 classes com-

pleted) reported feeling isolated, 85% of more seasoned par-

ticipants reported that perception. This finding is counter-in-

tuitive, as we might suspect that students who feel connected 

are more likely to persist or that given greater time, students 

form more connections. Instead, it appears that time spent in 

the program leads to an increasing sense of isolation, perhaps 

as relationships form and break across different classes over 

time; this hypothesis is suggested by one interview comment, 

“I had a good level of friendship with my [class] group pro-

ject teammates ... that got broken because we’re now en-

rolled in different subjects.” An alternative less compelling 

hypothesis is that students who enrolled 2-3 years ago were 

substantially different from new enrollees now, and sense of 

isolation is a function of matriculation date rather than dura-

tion in the program so far. 

Table 4: Selected questions asked during the needfinding 

survey in study #2. 

Question/Prompt Type 

I find it difficult to have back 

and forth conversations with my 

peers. 
7-point Likert-scale: 

1. Strongly Disa-

gree 

2. Disagree 

3. Slightly Disa-

gree 

4. Neither Agree 

nor Disagree 

5. Slightly Agree 

6. Agree 

7. Strongly Agree 

I feel isolated in the program. 

The only way I would want to 

connect with my peers is through 

academic activities. 

I feel intimidated to create a post 

on Piazza that will be seen by a 

large number of people. 

I feel intimidated to send a mes-

sage on Slack that will be seen 

by a large number of people. 

How important is it to you to 

interact with peers in real-time? 

5-point Likert-scale: 

1. Not at all  

{important / 

interested / 

comfortable} 

2. Slightly 

{important / 

interested / 

comfortable} 

3. Somewhat 

{important / 

interested / 

comfortable} 

4. Moderately 

{important / 

interested / 

comfortable} 

5. Extremely 

{important / 

interested / 

comfortable} 

How interested would you be in 

being a part of a small group of 

peers in a class, automatically 

created based on similar person-

alities and interests? 

How interested would you be in 

being a part of a small group of 

peers in a class, automatically 

created to seek quick help 

(should you want it) based on 

who’s online? 

How interested would you be in 

being a part of a small group of 

peers in the OMSCS program, 

automatically created based on 

when you joined the program? 

How interested would you be in 

being a part of a small group of 

peers in the OMSCS program, 

automatically created based on 

similar personalities and inter-

ests? 

How interested would you be to 

watch the lecture videos with 

other students at the same time 

and discuss the content? 

How comfortable would you be 

in using voice chat to interact 

with your peers? 

How comfortable would you be 

in using video chat to interact 

with your peers? 



 

Figure 3: Percentage of students selecting 5, 6, or 7 in 

agreement with “I feel isolated in the program” based on 

number of classes taken. Numbers alongside data points 

show the number of respondents selecting that number of 

classes completed; for instance, 8 respondents reported 

completing 5 classes, and 87.5% (7 of the 8) selected that 

they felt isolated. 

The vast majority (88.9%) of respondents to the survey sim-

ilarly noted that they are looking to form more connections. 

63.7% of respondents further specifically wanted more ways 

to connect with peers apart from academic activities. We thus 

turn our attention to what may make the process of forming 

social relationships different in the online program compared 

to in person, especially the role of colocation and synchro-

nicity. A small majority (54.0%) of respondents noted that 

they found it “not at all” important to meet them in-person to 

become connected; this is compatible with part of the pro-

gram’s appeal, its geographic distributedness. Only a small 

minority (8.7%) reported similarly that real-time communi-

cation is unimportant, suggesting a potential fundamental 

mismatch between the appeal of the program and the shared 

temporal context needed for forming social relationships. 

More students (31.1%) also reported feeling more intimi-

dated to post on an asynchronous forum than in a live chat 

tool (14.4%) in part due to the transient nature of real-time 

communication. One student commented, “[The forum] feels 

like I’m shouting to 200 people. It's intimidating to jump in 

and participate. I don't want to be wrong, so I don't post.” 

Students were also asked what factors most significantly hin-

dered their ability to form connections, and the most com-

mon answer (46.5%) was a lack of time; this is unsurprising 

given prior notes about the demographics of the student body 

and the prevalence of competing work and family obliga-

tions. The other most common reasons were a desire to find 

people in similar locations (15.2%, from the minority of stu-

dents who found in-person connections important to forming 

social relationships) and a lack of informal or small group 

activities in which to participate to form these relationships 

(16.8%). This last reported cause is particularly actionable, 

as it echoes the need for shared activities through which to 

form social relationships. For example, one student men-

tioned in an interview, “During group projects in 3 courses I 

felt very connected to my peers - despite never meeting them 

in person.” 

For the most part, findings from the interviews echo and elu-

cidate these survey findings; in some places, the interviews 

provided additional context for why isolation may arise as 

well. One student commented that “I'm likely to be friends 

with someone who has a user profile over someone who's 

anonymous.” This suggests that online isolation may be ad-

dressed in part by increasing the bandwidth with which stu-

dents can communicate passively with one another. Reflect-

ing on their undergrad experience, another student com-

mented, “It was easy to run into people!”, suggesting a need 

for more environments in which non-deliberate interactions 

can occur. 

Overall, these findings further suggest that the isolation that 

may arise is connected to one of the fundamental appeals of 

the program itself: its asynchronicity. In other places, it is 

evident that we may be able to design experiences that reduce 

that isolation by focusing on small groups with clear anchors 

for interaction. 

STUDY #3: DESIGN-BASED RESEARCH ON IMMERSIVE 
SOCIAL ENVIRONMENTS 

Study #3 hypothesized the existence of many of the trends 

that Study #2 went on to discover, but rather than investigat-

ing them directly via surveys and interviews, it adopted a de-

sign-based research approach. In Study #3, we developed an 

environment that would provide to students synchronous, 

“colocated” settings in which to interact via an immersive 

virtual environment. These environments were structured to 

mimic common classroom contexts, like lecture halls, stu-

dent lounges, and professors’ offices. Through this study, we 

sought to understand whether students valued these con-

structs by observing their usage thereof. 

Study #3 actually took place prior to Study #2; the order of 

these studies in this paper is intended to provide a narrative, 

but Study #3 was conducted prior to and by different re-

searchers than Study #2. 

Methodology 

Study #3 consisted of five studies, including a survey regard-

ing prior beliefs, three usability studies with a virtual social 

lounge, poster session, and lecture hall, and a controlled ex-

periment with a virtual lecture hall. In all studies, students 

were recruited from one of four classes and offered class par-

ticipation credit for completing the survey participating in 

the study. For the three usability sessions, students gave 

feedback about their participation in a single session. For the 

controlled experiment, they were randomly assigned to one 

of three groups: the virtual environment (synchronous and 
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virtually colocated), a synchronous chat tool (synchronous, 

not colocated), or an email discussion group (neither syn-

chronous nor colocated) and participated in a watching ac-

tivity with prerecorded lectures and no instructor presence 

for three consecutive weeks before reflecting on their expe-

rience. 

Most of the findings from Study #3 are outside the scope of 

this analysis. This description only covers those relevant to 

the general issue of students’ sense of isolation in online clas-

ses. 

Results 

The survey study on prior beliefs examined students’ percep-

tions of virtual reality, their sense of isolatedness, and their 

likelihood to use specific synchronous and virtually colo-

cated environments. 208 students participated. 42% of par-

ticipants disagreed (a response of 1, 2, or 3 on a 7-point Lik-

ert scale) that they felt connected to their classmates, while 

only 30% agreed (28% were neutral). Many noted it was a 

priority, however, as 59% agreed with the statement “I need 

to be able to interact with my classmates when taking online 

classes” and 67% agreed with a statement that they wanted 

to interact more than they presently do. Interestingly, stu-

dents actually reported a surprisingly large amount of exist-

ing interaction as well: 11% reported interacting with class-

mates at least daily and 36% at least weekly, a volume that 

likely is mirrored in an on-campus environment. This sug-

gests that isolation is not a product merely of a low volume 

of interaction, but something more complex regarding the 

quality or substantivity of the interaction. Alternatively, it 

may be that on-campus and online audiences feel compara-

bly isolated. 

In the survey, we also provided descriptions of three different 

synchronous and virtually colocated environments we in-

tended to design: a virtual lecture hall, virtual office hours, 

and virtual social lounges. We asked students to rate on a 

scale of 1 to 4 (Would Not Try; Might Try, Would Not Use 

Regularly; Would Try, Might Use Regularly; Would Use 

Regularly) their likelihood to use the interface. More than 

85% reported they would at least try each interface; approx-

imately 50% reported they would or might use the virtual 

lecture hall and virtual social lounge regularly, while 68% 

reported they would or might use the virtual office hours en-

vironment regularly. We hypothesize this last value is due in 

part to students’ desire for greater interaction with instruc-

tors, but the interest of 50% of the respondents in synchro-

nous and virtually colocated environments for socializing or 

watching lectures indicates to us a specific interest in this 

type of interaction. 

Later, we recruited participants to test the three environments 

(as well as a fourth we added, virtual poster sessions). For 

the virtual lecture hall, we conducted two tests: an explora-

tory usability study and a controlled experiment. Students 

participating in the exploratory session were asked to watch 

a lecture with between 6 and 12 classmates in most sessions, 

then report on their experience. Students could participate 

multiple times, and so we separate analysis by early sessions 

(44 total participants) and late sessions (22 participants), 

where early sessions draw almost exclusively first-time users 

and late sessions draw more repeat users. 63% of early ses-

sion users reported that they felt connected to their class-

mates, although nearly half (47%) also reported that it did 

not improve their overall lecture-watching experience and 

that it distracted them from the lecture content. 86% reported 

they would re-watch the lecture later. These numbers dimin-

ished for late session users, where only 50% agreed they felt 

more connected but only 10% reported feeling distracted, 

suggesting social norms or comfort with the technology had 

set in. Nonetheless, 84% of early session attendees and 96% 

of late session attendees reported they would like to attend 

sessions again in the future. 

In the controlled experiment, students were randomly as-

signed to use one of three environments to watch lecture ma-

terial in three consecutive weeks. 29 students used the virtual 

lecture hall (synchronous and virtually colocated) in groups 

of ~8; 32 students used a synchronous chat tool (synchro-

nous, but not colocated) in groups of ~8; and 31 students held 

an email discussion after watching each week’s lectures on 

their own (neither synchronous nor colocated) in groups of 

~8. At the end of the three weeks, students reflected on the 

experience and were asked to rate their agreement on several 

statements. For the statement “The lecture-watching activity 

improved my sense of connectedness to my classmates”, 

more students in the synchronous chat group (65%) agreed, 

compared to 52% for the email group and 45% for the virtual 

lecture hall group. The synchronous chat group similarly out-

performed the other two on statements like, “Getting to know 

other course participants gave me a sense of belonging in the 

course.”, “I would participate in this activity in the future if 

it was awarded participation credit.” and “I was able to form 

distinct impressions of course participants.” Nonetheless, all 

three conditions rated relatively equally on whether students 

would participate in the activity if participation credit was 

not offered (41% or 42% for all three conditions). 

There are, of course, many lurking variables in these trends. 

The virtual lecture hall environment was technologically 

more demanding than the synchronous chat or email discus-

sion tools, and students regularly reflected on having diffi-

culties with accessing the rooms; these effects likely miti-

gated any potential advantages that could be derived from the 

tool. In the context of the prior two studies, however, the pri-

mary takeaway here is the value that students continue to 

place on synchronicity. Despite already communicating with 

classmates at a relatively high volume, students expressed 

the desire for more connection; reflected positively on envi-

ronments that would foster synchronous interaction; and re-

ported more positive experiences from a tool that delivered 

synchronous communication compared to one delivering 

asynchronous interaction. 



DISCUSSION 

Our discussion of these results covers three areas: first, we 

will endeavor to synthesize the varying observations of the 

prior studies. Second, we will note the limitations, especially 

to generalizations. Third, we will discuss the design implica-

tions of these findings. 

Synthesis 

The above three studies targeted the same underlying phe-

nomenon from different angles. All three are interested in the 

extent to which students in an asynchronous, distributed, 

online, for-credit program feel either isolated or socially con-

nected. Study #1 examines this phenomenon directly using 

an inventory for social presence as well as several statements 

asking students to reflect on their level of connectedness. 

Study #2 examines more deeply why students might feel iso-

lated, assuming that they do. Study #3 attempts to construct 

solutions to this sense of isolation and examines their effec-

tiveness. The overall picture of student connectedness in the 

program is thus strengthened by these different views; Stud-

ies #2 and #3 examine a phenomenon that is more inde-

pendently raised as a possibility by Study #1; Study #2 elu-

cidates the phenomenon at a deeper level; and Study #3 em-

phasizes the extent to which the previous two studies’ find-

ings are actionable through the implementation of a new en-

vironment to address those trends. 

Taken altogether, a multi-faceted picture of the phenomenon 

emerges. We hypothesized at the outset that some prior re-

search on social isolation in online education was a product 

of the infancy of online social communities in general; as so-

cial media has expanded, we predicted that we might see this 

relationship dissipate. People are more comfortable interact-

ing online in general now than they were 20 years ago, and 

it appears reasonable that this could mean students are less 

likely to feel isolated online now than before. While we can-

not comment on whether the sense of isolation has dimin-

ished, these studies assert that it has not vanished; students 

desire a greater sense of community in this online educa-

tional environment. Moreover, Study #1 found that it is ac-

tually older students who feel more comfortable at present 

forming relationships online, further suggesting that the ef-

fect has not dissipated. 

Notably, while this desire for greater community is compat-

ible with the program’s geographic distributedness, it may be 

incompatible with its asynchronicity. In Study #2, students 

largely reflected that synchronicity was important to forming 

social relationships, while in Study #3, environments that 

supplied synchronicity were specifically valued. This is what 

we describe as the Synchronicity Paradox: the very feature 

that makes this online degree program appealing is poten-

tially incompatible with fostering a sense of student commu-

nity. The reason students are drawn to the program may be 

incompatible with what they want out of the program. 

Limitations 

There are, of course, significant limitations to this work. 

There are many limitations inherent in research like this, like 

the unreliability of self-report metrics. It is also noteworthy 

that while two of these three studies were conducted by re-

searchers primarily independent of the instructional staff of 

the courses, the implicit endorsement of the work by instruc-

tional staff may invoke a social desirability bias whereby stu-

dents reflect more positively on the experience as a gesture 

of perceived goodwill toward the instructor. 

More specific to this precise work, this research is in the con-

text of a single program, and any trends identified here may 

be more specific to the program than general to online edu-

cation. We are generally comfortable generalizing our find-

ings to online programs more broadly because they are com-

patible with prior literature on the subject; if we had instead 

found that students did not feel isolated in this program, we 

would pose its design as evidence that a program can be de-

signed that reduces isolation, rather than proof that isolation 

is no longer a problem more generally. Given that this study 

corroborates similar findings from other research, we feel it 

is reasonable to view these trends as more general. 

One limitation we suspected was that student demographics 

might interfere with this study’s conclusions. We noted that 

social media is more commonly accepted now, but the me-

dian age of students in this program is mid-30s; these are stu-

dents who, for the most part, first entered college when ac-

cess to Facebook was limited to universities. This is not an 

audience that grew up with social media, but rather one that 

adopted it as they entered adulthood. We suspected it might 

be the case that audiences that grew up with social media 

through the lower, middle, and high school years would be 

more comfortable online as hypothesized; however, this 

study actually finds that it is older audience that appear more 

comfortable than younger audiences, further refuting this 

idea. There may be a different bias introduced here, however, 

one in which students are specifically more or less comfort-

able interacting online based on their relative age; younger 

students, knowing they are less experienced than the median, 

may be less comfortable due to that lack of experience rather 

than due to inherent traits of their age. 

Design Implications 

While there are nuances, the most immediate and actionable 

takeaway of the studies above is: student isolation in online 

education remains a challenge (until shown otherwise) de-

spite the prevalence of online social media, and students spe-

cifically reflect on the role of synchronicity in potentially re-

solving that isolation. 

As posed previously, however, synchronicity presents both 

benefits and challenges. The program under analysis here is 

differentiated from traditional programs in five ways: its af-

fordability, its admissions inclusivity, its geographic distrib-

utedness, its custom online construction, and its asynchronic-

ity. Asynchronicity is a fundamental part of the scalable 

online programs’ appeal [7]. If synchronicity is a core part of 

forming social relationships and a sense of connectedness, 

then is it the case that an asynchronous online program can-

not impart a sense of connectedness? 



This presents a challenge for the creation of online educa-

tional programs: designers ought to find opportunities to re-

introduce synchronicity without invalidating the appeal that 

asynchronicity brings. While apparently paradoxical, the so-

lution to this challenge may come in the form of the same 

trend that asynchronicity helps deliver in the first place: 

scale. With sufficient scale, it may be possible to reintroduce 

synchronicity while retaining the flexibility of asynchronic-

ity. Classes in this program regularly reach 600 students, and 

according to one student review site, demand 15 to 20 hours 

of work per week. Thus, while a student may have flexibility 

in choosing when they work on the course, it is nearly guar-

anteed that there will be dozens of other students working at 

the same time. Synchronicity may be reintroduced not by 

mandating that students attend class at a certain time, but ra-

ther by having “classes” emergently form around those stu-

dents active at the same time.  

In these studies, students’ preference for a synchronous chat 

tool over an asynchronous forum tool echoes this dynamic; 

not only did it supply the desired immediacy, but asynchro-

nous communication almost inherently conflicts with stu-

dents’ desire for a more transient conversational medium that 

synchronous mechanisms can provide. Regarding the virtual 

lecture halls and synchronous co-watching chat sessions, a 

small jump would suggest a mechanism constructed around 

regularly- and frequently-scheduled sessions or matchmak-

ing mechanisms to form groups around shared schedules. 

This further connects with the literature, which suggests that 

in such activities, there must be an anchor for initial engage-

ment [19]. Students should be given the opportunity to con-

nect synchronously around a shared goal or activity. 

While the Synchronicity Paradox suggests that the appeal of 

online educational programs is fundamentally in conflict 

with the context needed to form strong social connections, 

the scale that asynchronicity can deliver may afford an op-

portunity to reintroduce synchronous interactions. We thus 

suggest that designers of online education experiences 

should strive to build opportunities for emergent synchronic-

ity: interactions that do not preemptively mandate attendance 

or interaction during a small predetermined window of time, 

but rather find opportunities for synchronous interaction 

among students’ existing behaviors. 

CONCLUSION AND FUTURE WORK 

In this work, we have shared three studies that look at student 

isolation in online education. The goal of these studies is to 

understand whether we are losing something in the transition 

to online education that we never deliberately designed on 

campus in the first place, but that nonetheless emerged and 

was worth preserving. 

Through these studies, we find a nuanced picture with a 

clear, salient takeaway. We find that students in online pro-

grams report a desire to connect and a decent ability to form 

connections, but that these connections may not translate into 

deeper social relationships. Despite reporting relatively little 

difficulty in forming connections and moderately positive 

social presence in Study #1, they more directly reported feel-

ing isolated and alone in Studies #2 and #3. This echoes the 

idea that community and connectedness are functions of 

more than just the quantity of interaction, but also of its qual-

ity. Toward that end, these studies found that while students 

report little difficulty overcoming geographic distributedness 

as an obstacle to connectedness, synchronicity is not as easily 

replaced. Students report synchronous communication is a 

critical part of forming social connections. This is in part due 

to the real-time rapid exchange of ideas, but also due to the 

casual types of communication more compatible with syn-

chronous interaction. Synchronous interaction removes the 

pressure of sharing content for a wide audience for an ex-

tended period of time, and instead focuses on intimate com-

munication. Thus, the value of synchronous interaction 

comes not only from the synchronicity itself, but also from 

other effects that it supports. 

However, research has found that these new online degrees 

have thrived in large part due to their asynchronous nature 

[7]. The types of students—usually older, more likely to be 

working full-time and have families—who gravitate toward 

these programs need learning environments that do not dic-

tate their schedules. This, then, is the Synchronicity Paradox: 

the very element—asynchronicity—that makes these new 

programs appealing to such large, underreached [10] audi-

ences is also incompatible with the types of interaction and 

community that they crave from the experience. 

As a solution, however, we pose the idea of emergent syn-

chronicity. The scale that these programs achieve creates 

more opportunities to build synchronous experiences around 

existing patterns of interaction. It is true that these students 

do not want to be required to attend a virtual lecture at a cer-

tain time each day; but it is also true that no matter when 

these students do decide to watch a pre-recorded lecture, 

there are likely other students doing the same. Synchronicity 

can be reintroduced at scale by finding and supporting these 

emergent synchronous activities. 

This is our recommended target for future work in this area. 

Some work has already been performed on providing syn-

chronicity at scale, such as Unhangouts [11] and SyncEdu-

cate [16] for lecture co-watching, but there are many more 

opportunities available. Some of these may be binding but 

flexible, such as allowing students to select from numerous 

time slots in signing up for a study group or office hours ses-

sion. Others may be more truly emergent, such as observing 

students’ interactions with learning interfaces and dynami-

cally connecting them with similar others. Through these 

kinds of initiatives, learning may come full circle back to 

synchronous experiences at scale. 
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