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ABSTRACT 

In 2014, Georgia Tech launched an online campus for its Master 
of Science in Computer Science program. The degree, equal in 
stature and accreditation to its on-campus counterpart, offered a 
notably lower cost of attendance. Its design emphasized flexibility 
in both geography and time, allowing students from around the 
world to earn a highly-ranked MSCS without taking time off work 
or moving to campus. Five years later, the program enrolls over 
8000 students per semester and has graduated 1500 alumni. It is 
believed to be the largest program of its kind and has received 
recognition from national organizations on professional educa-
tion. Existing research on the program has focused on challenges 
and opportunities to scale that are agnostic to the content itself. 
In this reflection, we look at the creation and growth of the pro-
gram as it relates to graduate-level CS instruction. In particular, 
we note a unique and powerful unity of content and platform: the 
online delivery of the program dovetails with the technical skill-
sets of the professors and students that it draws, putting both in 
the position to contribute and innovate. 
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1 Introduction 

Higher education in the 2010s has been characterized in large 
part by two major trends. The first has been the arrival and wide-
spread deployment of Massive Open Online Courses, or MOOCs. 

MOOCs first appeared in 2010 and quickly rose in visibility, cul-
minating in New York Times dubbing 2012 the “Year of the 
MOOC” [28]. That early hype was met with early skepticism as 
well, and MOOCs have since followed a traditional hype cycle, but 
in more recent years they have begun to find applications in for-
credit educational environments [16][17][28]. 

A second well-documented trend has been the rising cost of 
college [18], and the accompanying meteoric rise in student debt 
burdens [25]. On the surface, it appears that one of these trends 
may address the other: MOOCs aim to make higher education far 
more accessible and affordable. 

It is against the backdrop of these two trends that in 2014, 
Georgia Tech, a major public research university in the United 
States created the first MOOC-based graduate degree. By design, 
the program was more like traditional distance learning than 
MOOCs: students applied for admission, paid to enroll in semes-
ters, were evaluated by human graders, received letter grades, and 
earned a fully-accredited diploma. The program capitalized on the 
strengths of MOOCs; however: instruction was delivered on a 
popular MOOC platform and designed to be consumed asynchro-
nously, and enrollment cost was lowered to less than one-ninth of 
the out-of-state cost (one-third of the in-state cost), regardless of 
the state or country in which the student resided. 

Five years later, the program has thrived. It has grown to over 
8,000 students in the Fall 2018 semester, and it is projected to in-
crease the world’s output of MSCS graduates by 8% annually [10]. 
It was recognized by the University Professional and Continuing 
Education Association for program excellence, and has spawned 
numerous similar programs, both at the university and on other 
platforms such as edX and Coursera. 

In this paper, we trace back the motivation and creation of this 
new curriculum initiative. While much has already been written 
about the program, most existing research has focused on ele-
ments of the program that are domain-neutral. In this overview, 
we will concentrate as much as possible on those elements of the 
program unique to its nature as a computer science graduate de-
gree. Of special note will be the frequency with which innovative 
initiatives occur specifically due to the technical backgrounds of 
the students and instructors in the program. 
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2 Program Motivation 

As noted above, the primary context under which the program 
was developed was the rise of college prices and the emergence of 
MOOCs as a possible means through which to deliver education 
affordably by leveraging scale. These trends may address any sim-
ilar affordable online program, and indeed some of the new initi-
atives that have followed on this program’s success are in less 
technical fields like public health, business administration, and ac-
counting. Specifically with regard to computer science education, 
however, two additional trends contributed to the inception of 
this program. 

The first is the increasing need for additional lifelong learning, 
especially within technical fields. The “fourth industrial revolu-
tion” as it has been dubbed [32] has seen an explosion in job op-
portunities in computing-oriented fields [22]. This trend, coupled 
with automation and outsourcing driving additional changes in 
the job market [2], has led to a dramatic increase in computing as 
a new career choice. Even for those already within technical fields, 
the rapid changes in the technology industry mean that employ-
ees need to re-skill regularly to stay current. A Bachelor’s degree 
in Computer Science from many schools in the early 2000s would 
likely not have covered machine learning, cloud computing, com-
puter vision, and more topics that are spawning entire new job 
categories today. These learners, however, are often in the middle 
of their careers with families: they cannot afford the opportunity 
cost of going two years without a salary to obtain a graduate de-
gree, let alone the high price of enrollment. 

There was thus a demand for rigorous, respected lifelong ed-
ucation specifically in computing from both students and indus-
try, but too much friction in the existing mechanisms to meet ei-
ther demand. Startups have been quick to provide bootcamps, 
MOOCs, and other non-traditional credentials to address this gap, 
but research has found that these alternate methods typically fo-
cus only on a small subset of the skills delivered by traditional 
programs [35]. 

A second significant motivating trend in the program’s incep-
tion was a more straightforward desire to continue to innovate in 
the emerging area of online learning. Georgia Tech had been at 
the forefront of these initiatives, highlighted by its early partici-
pation in one of the first MOOCs as well as its decades-old dis-
tance learning division. Given the nature of the delivery mecha-
nism, an initial focus on computer science was logical as the indi-
viduals involved in teaching in the program could also contribute 
to its technological development. 

Thus, the program can be seen as largely motivated by four 
trends: the rising cost of higher education; the emergence of 
MOOCs as a possible new delivery mechanism; the increasing 
need for lifelong CS education (driven by both student and indus-
try demand); and the desire to continue to innovate on technolog-
ical mechanisms for delivering high-quality for-credit education. 
This motivation, of course, is in some ways teleological: the full 
nature of the motivation behind the program’s inception is more 
complex; however, these motivations were all present, and more-
over, all directly connect to the program’s eventual success. 

3 Program Development 

It is useful to think of the development of the program in terms 
of three major stages. The first stage, creation, occurred before the 
initial students began the program and provided the initial foun-
dation. The second stage, experimentation, covered the first few 
years and saw expansion coupled with experimentation in pro-
duction and delivery methods to find the procedures most effec-
tive for scale and quality. The third stage, normalization, began 
within the past year and sees an increasing focus on standardizing 
practices, maintaining growth, and optimizing existing systems. 
Although there are formal milestones that may be marked along 
the way—such as the matriculation of the first class in January 
2014 and the graduation of the first students in December 2015—
these stages are interpretive. Experimentation continues in the 
program today, but now there exists a set of principles and prac-
tices for delivery that did not exist when the program began and 
were derived based on that early experimentation. 

3.1 Creation 

Creation of the program began in the summer of 2013. The 
university partnered with a startup specializing in creating 
MOOCs to develop its initial set of five courses to launch in Spring 
2014, including one taught by one of this paper’s co-authors, 
Isbell. Courses were generally developed by three-person teams: 
a professor, a course developer, and a video producer. The profes-
sor was responsible for authoring and filming all course content. 
The course developer worked with the professor to convert the 
content to work in the traditional MOOC presentation style, char-
acterized by short videos, frequent interspersed exercises, and 
pen-based presentation (wherein professors would write on a vir-
tual “whiteboard” while narrating for students). The course devel-
oper also assisted the professor in developing the syllabus and as-
signments, authoring autograding tools, and typically served as 
the course’s teaching assistant during its inaugural semester. The 
video producer filmed and edited sections of the course where 
professors were on camera, as well as edited the virtual white-
board portions of the course. 

The majority of course content was presented in this virtual 
whiteboard format, which carried several benefits. First, because 
the recording setup required only a single pre-configured setup, 
professors were able to film on their own schedules rather than 
coordinate with the video editor to be present and working during 
every filming session. This approach allowed professors more au-
tonomy over production scheduling and maximized video produc-
ers’ time. Second, because the professor was typically not on 
screen, content could be filmed in very small chunks. A professor 
could attempt a sentence several times until they were satisfied, 
and then move on to the next sentence. A single bad take meant 
re-filming only a few seconds, not multiple minutes, allowing the 
finished product to be more professional. 

Pre-production allowed additional benefits as well. In one 
course from the original set of five, Isbell presented the course 
along with a prominent colleague from another university. In an 
on-campus class, it would be entirely infeasible to have another 
professor—especially from another university—co-teach a class 



 

 

every semester for five years, but by pre-producing the material 
and delivering it online, those different perspectives could not 
only be included, but included in a conversational style. The asyn-
chronous and remote nature of the course could allow another 
professor to be involved in the delivery as well, an opportunity 
realized to a greater extent during the subsequent experimenta-
tion phase.  

3.2 Experimentation 

The experimentation phase began with the inaugural semester 
of the program in spring 2014, where 300 students enrolled in that 
initial batch of classes. This semester was intentionally con-
structed as a “beta” semester to ensure the feasibility of the pro-
gram under optimal conditions, with classes no larger than their 
on-campus counterparts. Upon the success of the initial semester, 
the program was opened more broadly in fall 2018, including stu-
dents deferred from the first semester. In the lead-up to this se-
mester, five additional courses were developed, including one by 
two additional co-authors of this paper (Goel and Joyner). 

 
Figure 1. A still from one of the early courses produced in 

the program (left), and one from a later course (right). 
Over time, the production workflow shifted from the vir-

tual whiteboard with a working pen to an emphasis on 
produced diagrams, visuals, and animations. 

 
As course delivery began, experimentation focused on ways 

to address the myriad of challenges to scaling a program while 
keeping all of the rigors and procedures associated with an ac-
credited degree. Likely the most significant development, though, 
was the discovery that online students could be relied upon to 
work as teaching assistants to support the program’s growth. 
Early semesters relied upon on-campus students, but not enough 
such students were available to support the program’s growth, 
and the cost of their tuition waivers and stipends was prohibi-
tively expensive compared to the inexpensive price paid by online 
students. We hypothesized that online students would be too oc-
cupied with work, family, and coursework obligations to work in 
the role, but found that enough were interested to support the 
program’s growth. Additionally, they were more suited to give 
better feedback given their professional backgrounds, and they 
were motivated by more intrinsic and altruistic factors than ex-
trinsic [15]. Compounding this benefit was the realization that 
online students never truly “leave” campus: students may con-
sider working as teaching assistants after graduation. Of the 250 
teaching assistants hired for fall 2018 at time of writing, 19% are 
alumni of the online program, and 43% are present students in the 
program. 28% of the remaining teaching assistants are on-campus 
MS students, and 10% are on-campus PhD students. This ability to 
hire alumni—and apparent interest from alumni in being hired—
provides a pool of potential teaching assistant candidates that will 

continue to grow over time even as program enrollment ulti-
mately stabilizes. 

Additionally, early feedback from students in the initial se-
mesters led to changes in the course production process. One 
course in this second phase of development experimented with 
avoiding the virtual whiteboard and instead pre-producing all 
course visuals. During recording, the professor retained the ability 
to point to elements on the screen with a recorded hand, similar 
to an instructor pointing at elements on a slide. Although there 
was skepticism that this change would lead to a dry presentation 
of bullet-point slides, the approach was ultimately successful as it 
allowed significant resources to be invested into producing high-
quality, previously reviewed, engaging visuals [27]. This approach 
has since become the standard approach for creating new courses 
for the program, and video producers—previously responsible 
solely for post-production—began to take on the roles of graphic 
designers and artists. Course developers, in turn, began focusing 
more attention on translating the professors’ vision into descrip-
tions of visuals for the video producers to create even without 
subject matter expertise. This change then freed professors to fo-
cus entirely on their manner of presenting during recording ra-
ther than having to attend to screen layout, virtual ink color, and 
other distractions from speaking. Figure 1 shows typical visuals 
from an early course and a more recent course produced for the 
program. 

Other areas of experimentation include forum management, 
office hour delivery, and grading management. These early exper-
iments have given way to a “toolbox” of approaches to delivering 
different classes based on the specific requirements of their con-
tent, students, and teaching teams. A comprehensive view of the 
variety of different approaches developed through this phase is 
available in prior work [16]. The initiatives described in section 4 
below also took place during this phase. 

In many ways, this experimentation phase is a growth phase 
as well: Figure 2 shows the growth of the program during these 
semesters, measured in seats. A seat is a single student enrolling 
in a class: if one student takes two classes, they count as two seats. 
The figure portrays seats because a single student taking two clas-
ses requires no less work for the professors and teaching assis-
tants than two students each taking one class. Thus, the program 
has grown from 10 courses and 1,828 seats in its first open semes-
ter in fall 2014 to 29 classes and 8,911 seats in spring 2018. 

3.3 Normalization 

The current phase in the program is modeled here as normal-
ization. This label is not to suggest that experimentation has 
ended, but rather that a technological and procedural foundation 
has been laid. There are still challenges to be addressed and im-
provements to be made, but unlike in the experimentation phase, 
those are no longer seen as existential: whereas inability to scale 
feedback and assessment would threaten the very viability of the 
program, the challenges to be addressed now concern improving 
student outcomes and experiences, maintaining growth, and lev-
eraging emerging opportunities. 

Supporting that notion, the program continues to grow: this 
term, over 1500 students are expected to begin the program, more 



 

 

than the total number of alumni the program has generated so far. 
Graduation numbers have risen each semester since the inaugural 
class graduated in December 2015, and it is likely that matricula-
tion and graduation numbers may ultimately balance out as they 
do on-campus (where the total enrollment capacity is dictated 
more strictly by housing and lecture hall capacity). That point has 
not been reached yet, however. 

Thus, normalization focuses pedagogically on setting and 
communicating best practices across the program, and adminis-
tratively on building out the supporting infrastructure behind the 
program. On the administrative side, the later years of the pro-
gram’s history have seen the hiring of a half-dozen academic ad-
visers; multiple associate directors ded icated to topics like admis-
sions, grievances, and the student experience; and greater rela-
tionships with other departments of campus covering academic 
integrity, student life, and alumni relations. 

Pedagogically, much of this initial success is owed to the en-
trepreneurial nature of the courses and their professors: each has 
been active in experimenting and revising their own classes, dis-
covering procedures and developing technologies that likely 
would never have been realized had requirements been commu-
nicated in a more top-down fashion. However, enough has been 
learned that a set of best practices has emerged: these may be chal-
lenged by future experiments, but such experiments should build 
from the experiences of these previous semesters. Moreover, there 
are specific details that must be filled in for every course: every 
course has its own deadlines, late policy, regrade policy, and so 
on. We are encouraging more standardization across these criteria 
so students may spend less time learning a course’s specific deliv-
ery policies and more time learning the course’s content. 

The experimentation focuses now on building from that solid 
and shared foundation, but experimentation is underway. In fall 
2018, for example, the program’s peer review tool has been ad-

justed to share reviews across all reviewers of a particular assign-
ment to gauge whether that shared foundation sparks more con-
versation or if the quality of students’ feedback rises due to any 
perceived social pressure. In spring 2019, work is planned to quan-
tify the biases that may emerge based on the name attached to a 
student in peer review; this controlled experiment would be able 
to quantitatively answer the extent to which a name associated 
with a certain gender or demographic group is prone to receive 
systematically better or worse numeric evaluation and feedback. 

Other ongoing experimentation looks at the potential use of 
virtual reality to facilitate social presence in online learning and 
the increasing role that AI serves in providing students rapid feed-
back and answers to their questions. Those initiatives bring the 
program’s development full circle back to one of its original mo-
tivations: the desire to innovate, and the unique ability of compu-
ting professors and students to contribute to both the program’s 
content and its platform. This innovation echoes one of the major 
new opportunities in the program: how do we scale research op-
portunities for online students as we have scaled learning oppor-
tunities? 

4 Technological Initiatives 

Significant research has already been done on this program. 
However, much of that research has focused on elements of scale 
that are not unique to a computer science program, such as scaling 
human grading, office hours, peer grading, and forum manage-
ment [3][12][15][16][19]. In teaching CS, however, there are 
unique additional demands absent from other fields, such as in-
creased technological needs (e.g. cloud computing resources), 
unique types of integrity violations (e.g. code plagiarism), and in-
creased focus on projects. 

Those needs have given way to one of the program’s distinct 
features: a unity of platform and skillset. As an online program, 

 

Figure 2. Growth of the program over time. Summer semesters are shorter, and thus some courses are not offered during 
summer. Each color represents a different course; color families represent the semester of launch for each course. 



 

 

all elements of instruction and assessment are delivered via tech-
nology. As a CS program, all faculty members and students are (or 
must become) proficient with the design and development of tech-
nology. As a result, we note that several of the solutions to the 
demands documented above have come from students or faculty 
teaching in the program rather than external partners, and more-
over, that there are several opportunities in teaching online that 
these professors and students have been uniquely positioned to 
exploit. 

4.1 AI for Forum Administration 

Significant attention has been paid to forum administration, 
whether it be in for-credit online courses (e.g. [23]), MOOCs (e.g. 
[26]), or non-academic settings (e.g. [5]). Like MOOCs, for-credit 
at-scale courses have a massive number of interactions, but like 
for-credit courses, they carry the expectation that all questions 
will receive answers from official course staff. As graduate-level 
CS courses, these questions are often back-and-forth discussions 
to debug errors or expand knowledge, not solely isolated ques-
tions with singular answers. 

While non-technical human-based solutions have been devel-
oped [16], several projects have applied AI to this challenge. In 
one of Goel’s projects, an AI agent was developed based on previ-
ous semesters’ Q&A patterns as well as a structured knowledge 
representation of course information to proactively answer stu-
dent questions when a certain level of confidence in the answer 
could be achieved [9]. Starner has developed a tool that intelli-
gently recommends related questions to students based on new 
questions they are asking in order to offload responsibility for 
finding repeated questions from students or teaching assistants. 
Both projects aim to allow students to get answers more quickly, 
either by proactively delivering an answer or making an existing 
answer easier to find, while also reducing the number of questions 
teaching assistants must answer individually. 

Forums play an additional role regarding community-building 
in online courses and may be analyzed to signify overall student 
sentiment or identify students in need of individual intervention. 
For a class project, two students in the program individually lev-
eraged sentiment analysis to accomplish these two tasks: one AI 
system flags individual students whose tone is seen trending neg-
atively for instructor intervention, while another gauges overall 
classroom sentiment to synthesize for instructors points of con-
tention or difficulty in the semester [31]. Another student used 
sentimental analysis to evaluate longitudinal changes in discourse 
in one of the program’s courses [3]. 

4.2 Code Plagiarism Detection & Deterrence 

Detecting code plagiarism is a commonly referenced problem 
in computer science education that has given rise to several pro-
jects (e.g. [1][4][21], among many others). While many are nar-
rowly tied to a particular programming language or context, 
MOSS [29] covers multiple languages. However, detecting if two 
code files are similar is only the last stage of plagiarism detection 
at scale. The ubiquity of tools like Github for sharing work de-
mands that plagiarism detection occur across semesters rather 

than just within singular assignment submissions, but these 
courses at scale retain thousands of submissions after multiple se-
mesters. To support organizing and filtering the results for only 
pertinent pairs, one student for her class project developed a tool 
specifically for organizing archives of previous submissions, de-
liberately uploading pertinent sets for evaluation, and presenting 
results for efficient confirmation and action [32]. 

Detecting plagiarism relies on possessing both the original 
and the copied material, but no plagiarism detection solution can 
address the case of homework-for-hire services where the original 
is never available to anyone but the student ultimately submitting 
it as their original work. To combat this tactic, Starner has led a 
project to construct an AI agent to proactively identify suspected 
requests for homework-for-hire on a popular freelancing web site, 
with plans to extend that work to other services as well. 

As an international program, the courses are also notably im-
pacted by the documented difference in cultural perceptions of 
plagiarism [11]. To address this dynamic, one course has—in ad-
dition to employing MOSS to detect plagiarism and proactively 
having public code repositories removed—authored content with 
embedded formative assessment to instruct students on what be-
haviors are permitted and forbidden. 

4.3 Peer Evaluation and Participation 

Peer assessment has been heavily used in MOOCs, for both 
summative (e.g. [33]) and formative feedback (e.g. [20]). Research 
on this program, however, has noted the need—for accreditation 
and reputation—to rely on expert review rather than peer review 
for generating grades [15]. Peer review may nonetheless play a 
pedagogical or supporting role, however. Isbell has led a project 
wherein peer review of short answer responses is seeded with re-
sponses whose assessment is known. A probabilistic graphical 
model is then constructed to establish individual students’ profi-
ciency in evaluation, which can be used to generate grades for 
their peers or to evaluate those students directly [19]. Joyner led 
a project to modify an existing peer review platform to equip 
graders with the results of a round of peer review while grading, 
finding that doing so increased students’ perceptions of the qual-
ity of feedback they received [12]. 

As part of a graduate-level CS program, the program also has 
courses focused on design or evaluation of interfaces. Toward this 
end, students may need to conduct surveys, interviews, or demon-
strations and gather feedback. Classmates’ participation in these 
is encouraged and scored for course credit. To support this pro-
cess, a student under the direction of Joyner developed a platform 
for students to create surveys or evaluations and share them with 
classmates, whose participation is then recorded automatically for 
inclusion in their grade. 

4.4 Automated Evaluation and Feedback 

One major area of opportunity in online learning is the oppor-
tunity for AI-driven automated feedback. As instruction and as-
sessment are already occurring in a computational interface, the 
platform is present to give students immediate evaluation in sup-
port of a rapid feedback cycle. To realize this potential, Goel and 



 

 

Joyner developed the notion of nanotutoring, wherein small, 
highly specialized AI agents are developed for specific problems 
[6]. These nanotutors, inspired by the broad literature on intelli-
gent tutoring systems, address problems narrow enough that the 
entire potential answer space may be mapped to feedback, but 
broad enough that student answers may have hundreds of varia-
tions. Goel and Joyner constructed from scratch over 100 such 
nanotutors in their course and have received positive feedback on 
the role this feedback plays in students’ learning [7]. 

On the other end of the spectrum, automated evaluation is also 
possible on much larger projects of the outcome measures are ob-
jective. In one class taught by Goel and Joyner, students are asked 
to construct cognitive agents that attempt a human intelligence 
test [8]. Upon submission to the autograding platform, the stu-
dents’ agents are tested against a battery of problems they did not 
see while writing the agent. Students are then given the results of 
this test immediately so they may continue to iterate on and im-
prove the agent. This project was used before in the course’s on-
campus counterpart, but the scale of the online program provided 
the incentive and resources to develop a sophisticated solution. 

The platform on which this solution resides is general and 
available for use by other classes as well, which has given way to 
several new opportunities for innovation. Goel and Joyner capi-
talized on the formal structure and automated execution to study 
crowdsourced ideation for complex problems featuring novel so-
lutions from students [13]. In Starner’s course, students construct 
separate agents for search and for game-playing, the latter of 
which are then matched against each other in a tournament. Sim-
ilar to crowdsourced ideation, this infrastructure combined with 
the program’s scale and the instructors’ research background has 
given rise to valuable research on the content itself. Notably, this 
infrastructure was all constructed by program staff for the pro-
gram; no out-of-the-box solutions are used. 

4.5 Student-to-Student Advising 

Professors in this online program have noted the significant 
impact that the online platform allows individual students to have 
[14]. The forum-based environment allows every student to effec-
tively have unlimited time “in front of” the class to share their 
thoughts without taking time away from the planned lecture. As 
a result, a powerful student community has emerged. While this 
community could be present in any similar program regardless of 
subject matter, the technical ability of these students has given 
rise to projects to support their classmates. The most significant 
among these is an unofficial student-run web app in which stu-
dents review courses and read reviews of other students. The site 
evolved from a collaborative spreadsheet shared in the early days 
of the program, and although similar sites exist (e.g. RateMyPro-
fessor), this site’s close tie with the program’s structure and stu-
dent body drive significantly more traffic. To date, the site has 
received over 2,700 reviews, most connected with numeric assess-
ments of the quality, difficulty, and workload for quick summari-
zation. Students may filter reviews by semester, rating, and diffi-
culty, and the course pages automatically pull from the school’s 
publicly-available grade database to augment the reviews. The en-
tire effort has been performed completely independently by the 

student community with no support from the school, and the pro-
ject has changed hands multiple times since its inception. The 
platform has even served as the target for follow-up studies; one 
student used sentiment analysis on the platform’s reviews and 
compared them to official university reviews, finding that these 
public classmate-targeted reviews showed more negative senti-
ment than private professor-targeted reviews [24]. 

5 Persistent Challenges 

While the program has largely addressed existential threats, 
there are still challenges and opportunities. One major issue is 
course maintenance. Most courses in the program are built on top 
of a MOOC with hundreds of videos. Over 14,000 individual vid-
eos have been produced, most around 3 minutes in duration. Most 
professors will record a lecture (which is then split into smaller 
videos) in a single sitting, lending continuity to the presentation. 
If later content is to be added or revised, the process typically de-
mands re-recording the entire lecture. Joyner experimented with 
focusing on video independence and modularity and has found 
the course easier to maintain. This solution requires a fundamen-
tal shift in the initial development paradigm that is less natural 
than the standard presentation style. 

Forum administration remains an issue. Although the forum 
workflows documented in prior work [16] and the AI tools de-
scribed in section 4 help, forums for large classes still become dif-
ficult for both students and teaching teams. While AI may find 
duplicate questions within a semester or proactively answer rou-
tine questions, a graduate CS program is characterized in part by 
discussion. Constructing an AI to participate in discussion is more 
difficult challenge than clustering or pairing answers to questions. 
Developments are underway to create a forum built with the 
needs of a large, for-credit online course in mind. 

Finally, much of this analysis has focused on delivery of indi-
vidual courses. However, the program exists as part of a broader 
ecosystem, from which it draws value. Elements of that broader 
ecosystem are strained by the program’s growth. Academic advis-
ing, for example, is needed by the program’s students. Institute 
policies exist for documenting family emergencies or illnesses, 
tracking and investigating integrity violations, and addressing 
students’ grievances. In many cases, technological solutions are 
possible, but many of these require a human’s direct involvement 
in each case. Scaling these processes remains a challenge. 

6 Conclusion 

This paper has recounted the motivation, creation, expansion, 
and normalization of an online graduate program in computer sci-
ence. While in some ways it is a straightforward evolution of tra-
ditional distance learning, it is distinct in its approach to leverag-
ing the lessons learned from the rise of MOOCs and the extent to 
which it takes advantage of the online environment to improve 
the student experience. In many ways, the scale, asynchronicity, 
and remoteness of the program have proved to be opportunities 
rather than obstacles: they allow the creation of a 24/7 classroom 
where students may interact with one another any without per-
manently missing any lecture or discussion.  
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