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Massive Open Online Courses (MOOCs) represent an innovation in teach-
ing and learning around which there is keen interest and much experimen-
tation. MOOC:s are being developed using different pedagogical approaches
for different purposes and for different audiences. Starting with a theoretical
framework to identify significant differences in basic approaches to MOOCs,
this paper presents a set of four case studies of MOOCs developed and de-
livered in 2013 by four different institutions, community colleges as well as
universities, on four different platforms with different approaches, purposes,
and intended audiences. An examination of the association between the pur-
pose and audience of these MOOC:s, their design considerations, and their
outcomes raises important questions for future research.
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Introduction

n a startlingly short time frame, Mas-

sive Open Online Courses (MOOCs)

have captured the interest and imagi-
nation of the higher education community
and its many stakeholders. This interest is
reflected in the extent of experimentation
with an educational delivery model that
has yet to develop a track record for effec-
tiveness or efficiency in producing learning
outcomes. Originating with a more focused
constructivist pedagogy, the MOOCs de-
veloped over the last few years have moved
from a connectivist learning experience
toward a more traditional behaviorist ap-
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proach. Today, there is experimentation
on different MOOC models that reflect the
diverse creativity of their faculty and devel-
opers. In fact, much of the experimentation
with these new MOOC:s is focused on what
kinds of outcomes, for whom, and with
what pedagogical frame these massive and
open courses are best suited. MOOCs come
in many shades; however, what counts is
the achievement of purpose and the quality
of the experience for the learner.
Regardless of approach, quality in
instructional design is a critical component
for a course meant to engage large (mas-
sive) numbers of learners who have not
been through the typical institutional filters
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that produce a student body more homog-
enous in their preparation for learning. In
courses offered at large scale and that are
open to an audience diverse in experiences,
skills, abilities and disabilities, orientation
to learning, and even language, it becomes
especially critical to have a course designed
to provide the communication and guid-
ance to the learner that the course instruc-
tor can't otherwise offer at scale. Clarity and
specificity in objectives, the communica-
tion of learner expectations, and guidance
about how to get help or support become
critical in a learning structure where the re-
sponsibility for completion and achieving
learning outcomes rests almost solely on
the learner.

To insure that the components of
the course are clearly aligned with its pur-
pose and objectives, many institutions rely
on the Quality Matters RubricTM to guide
development and to evaluate the quality of
instructional design. Quality Matters (QM)
has a version of its rubric developed for use
with courses like MOOCs. The QM Con-
tinuing and Professional Education Rubric
(CPE Rubric) is intended for the design and
evaluation of online and blended courses
— facilitated, mentored, or self-managed -
that may have pass/fail, skills-based, or oth-
er completion or certification criteria but
that do not carry academic credit. Courses
to which it applies may be either instructor
led or self-paced; either way, they must be
structured and have completion criteria.

The QM CPE Rubric differs from
the QM Higher Education Rubric in a num-
ber of ways that make it more appropriate
for courses that do not bear academic cred-
it. With the CPE Rubric, courses can meet
standards without active instructor facilita-
tion and without direct student-to-student
contact. There are reduced expectations
of institutional support but greater expec-
tations for enriched student-to-content
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interaction and requirements for clear de-
scriptions of resources available to the con-
tinuing education student.

To date, QM has reviewed little
more than a dozen MOOCs and, of these,
only a few have met the CPE Rubric stan-
dards. Although the educational content of
these MOOCs was very strong, it was clear
that much less attention is being paid to the
instructional design considerations that
may be most important for such open en-
rollment courses offered at a scale outside
of degree and credit-bearing programs.
Such design considerations as effectively
orienting the learner to the purpose and
structure of the course and communicating
resources and expectations are critical for
learners who are not otherwise connected
to the academic institution and have no
other recourse to gain such information.
The instructional design of MOOCs must
be strong enough for students to be self-re-
liant and must be so well aligned with the
purpose, objectives, and audience that stu-
dents can succeed with the limited facul-
ty interaction that has thus far defined the
MOOC experience.

Because of the necessity for such
strong alignment, the context of the MOOC
is critical for its design. Placing MOOCs
within the appropriate theoretical frame-
work is one broad way to understand con-
text. Explicitly identifying MOOCs by pur-
pose and audience might be another. This
paper will look at both perspectives, first
laying out a theoretical framework to iden-
tify significant differences in approaches
and then presenting a set of case studies to
examine in detail the association between
the purpose and audience of particular
MOOCs, design considerations, and out-
comes.
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Theoretical Framework of MOOCs
OOC:s are a recent phenomenon
in higher education. By wide-

M spread acknowledgment, the first
MOOC was offered in 2008. The term itself
was coined in Canada when Dave Cormier
and Bryan Alexander used it to describe an
open course with over 2,000 students that
was free and took place at the University of
Manitoba.

Since then, MOOCs have exploded
in higher education, with first Ivy League
institutions embracing and scaling up the
trend, and new companies emerging to
host MOOCs (Educause, 2012). But what
specifically about the MOOC model is
disruptive? Daniel writes “While the hype
about MOOCs presaging a revolution in
higher education has focused on their
scale, the real revolution is that universities
with scarcity at the heart of their business
models are embracing openness” (Daniel,
2012, p. 1). The rush of institutions offering
MOOCs will itself transform the landscape
of higher education, or at the very least,
help to precipitate change.

The very concept of disruptive in-
novation addresses this directly. “Accord-
ing to Christensen (1997), organizations
that don’t pay attention to disruptive in-
novation (1) maintain that their goods and
services will always be needed, (2) develop
sustaining improvements based on current
customers, (3) don’t understand the natu-
ral laws of disruptive innovation, and (4)
fail to spin off an organization in direct
competition with itself. These organiza-
tions risk becoming obsolete” (Thornton,
2013, p. 47). Institutions of higher educa-
tion are particularly vulnerable to external
influences during a time when funding is
uncertain and pressures to perform come

from students, citizens, and businesses
alike (Lattuca & Stark, 2009). This directly
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addresses the discussion of “part of a more
fundamental shift in universities” ... which
“is taking place at a time when the nature
and purpose of the university as well as
higher education are very much in ques-
tion” (Blackmore & Kandiko, 2012, p. 128).

What will college education become
as a result of MOOC:s and other disruptive
innovations? Will they persist at all?

Despite their relatively short his-
tory, MOOC:s have already splintered into
two distinct models for massive learning:
cMOOCs and xMOOCs. “Their differences
are so stark so distinct in pedagogy that it
is confusing to designate them by the same
term” (Hill, 2012, as cited in Daniel, 2012,
p.- 2). cMOOCs embrace a constructivist
approach whereas xMOOCs embrace a
more traditional, behaviorist approach to
massive online learning.

cMOOCs refer to a constructivist
or connectivist learning experience typ-
ified by the initial MOOCs that followed
a more organic philosophy of interacting
with resources and with fellow students to
connect learning and construct knowledge.
Wiley and Green describe them as apply-
ing “the ‘open’ ethos to course outcomes.
In other words, students are empowered to
learn what they need/want to learn, and the
journey of learning is often more important
than any predefined learning outcomes”
(Wiley & Green, 2012, p. 88). cMOOCs
often encompass four main types of activi-
ties: aggregation or curation of content, re-
mixing of content, repurposing of content,
and feed forward - the term referring to
sharing the newly crafted knowledge with
a variety of outward facing streams (Kop,
Fournier, & Sui, 2011).

Is this type of MOOC effective at
positively impacting student learning?
While there currently exists no robust body
of research on the effectiveness of MOOCs
to say one way or another, there is related
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evidence to suggest that this model of mas-
sive education could be effective for stu-
dent learning, when extrapolated from the
perspective of a student’s participation in
a knowledge community. “Participation in
these knowledge communities is both the
process and the goal of learning in high-
er education” (Lattuca & Stark, 2009, loc
3785 of 8572). The authors go on to write
that “Learning is thus a vehicle of social-
ization... and at the same time the result
(or goal) of socialization” (Lattuca & Stark,
2009, loc 3785 of 8572). cMOOCs are
uniquely set up for social learning. The de-
velopment of a learning community “ben-
efits both students and faculty, as it can
lead toward better retention of students.
In turn, course throughput rates increase
(Santovec, 2004). There are different views
on what route to follow to enable such a
community to establish itself” (Nagel &
Kotze, 2010, p. 46).

What implications does this model
of MOOC have for the respective roles of
teacher and learner? Blackmore address-
es this challenge from a perspective wid-
er than the debate about MOOC:s, writing
that “Increasingly, students are seen as the
consumers of an educational service. Inad-
equate and unhelpful though the metaphor
might be, it is a powerful one, challenging
a more traditional relationship between
teacher and student. The development of a
network of colleagues with a shared view of
the purposes of a change can be a power-
ful way of enabling a change” (Blackmore,
2012, p. 134). The demands of facilitating
such learning requires facilitators “to adopt
a multifaceted role so as to guide or influ-
ence the learners and communities to get
involved and embrace social media prac-
tices” (Kop, Fournier, & Sui, 2011, p. 89).
MOOCs as a model seem to be uniquely
designed to challenge the traditional roles
of teacher and student, instead framing the
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concepts within the larger concept of learn-
er-directed education, both inside and out-
side of institutions of higher education.

Research into early MOOCs sug-
gests that participation in MOOC:s is bi-
furcated further, into categories of partic-
ipants and consumers. A small percentage
of students who enroll in MOOC:s actually
tully participate. A separate group of stu-
dents tend to participate via a “consum-
ing” style, wherein they review resources
and the work of fellow students, but are
not active participants in the course (Kop,
Fournier, & Sui, 2011).

cMOOCs have some identified
challenges that aren’t necessarily in play in
xMOOCs. One way it is described is that
the “lack of a coherent and centralized
structure and a lack of summary around
learning in the MOOCs also presented
challenges for some participants, in partic-
ular the novice learners” (Kop, Fournier, &
Sui, 2011, p. 86). There are also concerns
about the level of support provided by the
instructors as an ongoing challenge of the
model. The degree to which the design of
the course allows for peer-to-peer feed-
back to foster a higher level of cognitive
presence can “contribute value beyond the
knowledge base of the lecturer, irrespec-
tive of the large class size” (Nagel & Kotze,
2010, p. 50).

xMOOQOC:s are also changing the ed-
ucational landscape. Though far more sim-
ilar to traditional online courses, xMOOCs
attempt to scale learning with extremely
large class sizes that are highly structured,
but in which only minimal customized
feedback is provided. Often more detailed
feedback is provided on a peer-evaluation
basis. Because of the sheer number of stu-
dents in a given course, new roles have
emerged for teacher and learner, where-
in the teacher becomes a facilitator of the
learning process.
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xMOOCs are more representative
of a behavioral approach that indicates a
more traditional, codified, and structured
educational experience far more similar to
traditional online courses, but with instruc-
tional mechanisms to allow them to serve
thousands of students (Daniel, 2012). EdX,
Coursera, and Udacity all offer more tradi-
tional xMOOCs. An ever-expanding mar-
ketplace of xMOOCs include courses from
a range of top-tier universities. There are
currently efforts underway in several states
to force universities to accept the successful
completion of MOOC:s for college credit as
a way to accelerate the achievement of bac-
calaureate degrees.

Case Studies
he following section contains case
studies of four MOOCs designed

Tand delivered in 2013. Table 1 pro-
vides an overview of the four different in-
stitutions that implemented these MOOC:s,
on four different MOOC platforms, with
different approaches, purposes, and in-
tended audiences.

Case Study 1: San Jose State University,
School of Library and Information Sci-
ence

A MOOC Model for Professional Devel-
opment

Background

The San Jose State University
(SJSU) School of Library and Information
Science (SLIS) is a recognized leader in on-
line learning with a cutting-edge curricu-
lum, offering students the convenience of a
100% online program, as well as the tech-
nology skills today’s employers seek. SLIS
has provided totally online programs since
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2007, and the reputation for excellence is
evidenced by the 2013 Sloan-C Quality
Scorecard Effective Practice Award, faculty
expertise, student support, and the SJSU
Center for Information Research and Inno-
vation. The SLIS faculty were early adopters
of the concept of MOOC:s, and in Fall 2012,
support was provided to develop and offer
a professional development MOOC for a
global audience. Course development pro-
gressed, and the first MOOC was offered in
Fall 2013.

MOOC Development: Purpose, Audience,
and Objectives

Two faculty members (Michael Ste-
phens and Kyle Jones) were responsible for
the design and delivery of the course, Hy-
perlinked Library, that explored how librar-
ies are using emerging technologies to serve
their diverse communities. They were sup-
ported by a team composed of faculty and
MLIS students to work on the administra-
tive, instructional, technical, and support
elements of the MOOC and assist with ele-
ments of content development, design, and
management. Students enrolled in the SLIS
master’s program (MLIS) earned academic
credit for their work while students from
other universities volunteered their time. In
the first term, they were involved in research,
site construction, instructional design, and
learning how to interact with members of
a virtual community. In the second term,
the students led discussion groups and
assisted with the delivery of the MOOC.

SJSU/SLIS is committed to offering
quality professional development to indi-
viduals across the globe, and MOOC:s pro-
vide a mechanism to engage a large audi-
ence. The content of the MOOC:s includes
cutting-edge topics that provide informa-
tion professionals with an introduction to
the material and enables them to explore
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Institution Platform Type Purpose/Course | Audience
Tri-C Coursesites/Blackboard | xMOOC | Dev. Ed. Math Multiple
https://tric.coursesites.com/
UT Arlington Canvas xMOOC | RN-BSN Nurses,
https://learn.canvas.net/ Program “test Providers
courses/83 drive,” CE

Continuing

Education
SJSU Word Press and Buddy | cMOOC | Professional LIS
http://mooc.hyperlib. Press Development Professionals
sjsu.edu/
Mass Bay edX xMOOC | Intro. Computer | CSand IT
BHCC Blend Programming Undergraduates

Table 1. Four Approaches to MOOCs
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the issues and network with others. The in-
tended audience was reached through mar-
keting and PR efforts as noted below.

Instructional Design

The design of this 10-week course
used a combination of three types of learn-
ing theories in order to maximize the ex-
perience of the participants. The course
developer, Michael Stephens, adapted con-
cepts in connected learning, transforma-
tive learning, and connectivist learning to
provide an environment for the users to be
engaged in a variety of activities. The struc-
ture of the MOOC enabled the participants
to access a wide range of resources, reflect
on the content, create a project based on
the experience, and share with others in the
community. Details about the instructional
design can be found here: https://mooc.hy-
perlib.sjsu.edu/about/instructional-design/

Technical Design

The course was built with an open
source content management system, Word-
Press, and an open source plugin, Buddy-
Press, to provide a flexible platform for
social interactions that supported the
teaching philosophies. The design was
proven successful since the instructors had
used it to build learning environments for
the prior six years. Additional information
about the technical design is located here:
https://mooc.hyperlib.sjsu.edu/about/tech-
nical-design/

Marketing

Promotion of the MOOC involved
pages on the SLIS website: http://slisweb.
sjisu.edu/programs/moocs. It included a
MOOC program landing page and a page
specific to the Hyperlinked Library MOOC:
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http://slisweb.sjsu.edu/programs/moocs/
hyperlinked-library-mooc. Also, there was
a web page with information on how to
register.

Several strategies were used, in-
cluding news features on the SLIS website,
emails to target audiences, and informa-
tion shared via SLIS social media channels.
The instructor also promoted the MOOC
on his blog. Additionally, Community Pro-
file stories about student assistants helping
with the MOOC were posted online.

Outcomes and Next Steps

Enrollment was limited to 400, and
many individuals interested in the MOOC
were unable to register for the course. Those
who participated in the 10-week course
were placed in smaller groups for easier
discussion, and they were encouraged to
form additional groups based on special
interests. Each person had the opportunity
to earn individual badges after completing
specific assignments and a master badge for
the successful completion of the MOOC.

A second MOOC, Exploring Future
Technologies, will be offered in Fall 2014 us-
ing the same model. Additional details are
located on the SLIS website.

Case Study 2: The University of Tex-
as at Arlington College of Nursing

MOOC2Degree Case Study
Background

With an enrollment approaching
33,500, the University of Texas at Arling-
ton (UT Arlington) is the second largest
institution in the UT System and the sixth
largest in Texas. The University’s College
of Nursing (UTACON) is one of the larg-
est and most successful in the country,
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with a 94% graduation rate and a first-time
NCLEX (National Council Licensure Ex-
amination) pass rate consistently over 90%
for new nurse graduates entering the nurs-
ing field. The New America Foundation,
based in Washington, DC, has honored by
UT Arlington as a Next Generation Uni-
versity, in part, for its success with online
degree programs. More than 10,000 stu-
dents were enrolled in online classes and
degree programs in Fall 2013.

The College of Nursing began its
development of high-volume, online pro-
grams in 2008 when it offered the uni-
versity’s first Academic Partnership de-
gree-granting option - an RN-to-BSN
completion program. Prior to the initia-
tion of this program in 2008, the College
of Nursing graduated approximately 100
RN-to-BSN completion students per year.
In the 2012-2013 academic year, 1,746 stu-
dents graduated from that program. This
is the power of a dynamic, online program
designed to be accessible and affordable.

MOOC Development: Purpose, Audi-
ence, and Objectives

After monitoring the expansion of
MOOC:s into higher education, in the sum-
mer of 2013, the University, the College of
Nursing, and Academic Partnerships - a
Dallas-based organization that assists uni-
versities to develop and offer scalable online
programs — designed the university’s first
MOOC. The MOOC movement provided
UT Arlington and its partner, Academic
Partnerships, an opportunity to expand the
online RN-to-BSN program through what
is called a MOOC2Degree initiative. It was
determined that this MOOC would be spe-
cifically designed to:

o Provide potential students with the
ability to “Test Drive” UTACON’s Aca-
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demic Partnership RN-to-BSN program.
This would ultimately lead to increased
student enrollment.

o Provide a seamless process for award-
ing academic credit for students who
complete the MOOC and enroll in the
online RN-to-BSN program (this would
help streamline the enrollment process
for students).

« Provide continuing professional educa-
tion to nurses in a key area within the
healthcare field.

 Expand our brand and reputation as a
leader in nursing education.

« Provide a community service by offer-
ing access to important information to
nonnurse healthcare providers and the
general public with the opportunity to
receive a certificate of completion.

Instructional Design

This MOOC was designed specif-
ically to achieve its articulated purpos-
es. This started with the selection of the
MOOC topic. The topic is important to
practicing nurses and other healthcare pro-
fessionals as well as one where there was an
adequate amount of available open-access
material to use for learning. The MOOC
was entitled “Enhancing Patient Safety
through Interprofessional Collaborative
Practice” and was designed to be complet-
ed in six weeks with the seventh week open
for those learners who wished to take the
proctored final examination.

As the primary intent of the course
was to allow students to “Test Drive” online
education, no payment was required until
course completion when the learner decid-
ed on his or her desired endpoint - credit
toward a required course in the RN-to-BSN
program or Continuing Education Units
(CEU) credit. Consistent with the core be-
lief of open access in MOOC:s, the costs to
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the learners were “pay to play” Entrance
into the MOOC was free of charge. Learn-
ers who wished to receive academic credit
in UTACONs RN-to-BSN program en-
rolled to take a final summative examina-
tion and paid the online proctoring service
directly for that service (<$30 with the fee
varying dependent upon the individual’s
preference for when the examination was
scheduled). The only additional charge for
receiving credit was that associated with
the established process for receiving “cred-
it by exam” ($25). Learners, who wished
to receive CEU for the course, paid the CE
provider $25 for obtaining a certificate for
the 45 hours of continuing education cred-
it.

An Operations Team was respon-
sible for identifying the flow of informa-
tion to allow individuals to sign up for the
MOOC, participate, and reach their desired
end point (academic credit, continuing ed-
ucation credit, certificate of completion) in
a seamless way. Individuals on this team
include representatives from the univer-
sity’s Departments of Distance Education
and Admissions along with the College of
Nursing and Academic Partnerships.

A Course Development team was
responsible for the content and the presen-
tation of the course. After review, a deci-
sion was made to use Canvas Open Net-
work as the Learning Management System.
Identification of course objectives, learning
outcomes, curricula flow, and included
content and evaluation methods were the
responsibility of the course faculty. Media
experts and instructional designers from
Academic Partnerships assisted in course
construction on the Canvas Open Net-
work. Working collaboratively, open access
learning artifacts appropriate to the course
objectives were identified so as to avoid any
costs associated with books or other sup-
plementary material.
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Outcomes and Next Steps

In August 2013, the course went
live with a “soft launch” - limited enroll-
ment - to pilot test the course structure
and processes. On the start date, there were
approximately 300 learners enrolled. In a
start of the course survey, the following in-
formation was obtained:

Country of origin

» 70% were from the United States

» 9% were from Western Europe

e 7% were from Africa

e 4% were from South America

» 2% were from Central/East Asia
 English was the primary language for
75% of the participants

Professional discipline (see Figure 1)

» 57% of respondents were nurses.

o 43% of these respondents were inter-
ested in course credit

o 14% were interested in CEUs

Figure 1. Breakdown of respondents by
profession.

2%

B Nurse

M Physician

W Other medical
M Educator

B Business

W Other

% No Answer

Learner experience

In later surveys, additional data
were collected about learners’ experience.
The course load was in line with learner
expectations. Learners expected between 2



Internet Learning

and 4 hours of work a week. At mid-course,
66% thought course load was manageable.
At the end of the course, 80% felt the course
length was appropriate. Furthermore, 90%
of the students gave the course a 4- or 5-star
rating, which included comments such as:

o “I would like to have more of every-
thing.”

o “Great and very informative.”

« “I thoroughly enjoyed this course.... It
has provided me with some amazing re-
sources to consult and dig deeper into. I
am very motivated to continue to study
this issue further and start seeking out
opportunities to get involved in organi-
zations focused on improving healthcare
through educating others in IP collabo-
ration.”

o “The case studies give examples of real
life scenarios which make me think criti-
cally. The follow up discussion opens my
mind to other people’s opinions.”

The case studies (using Team
STEPPS videos from the Agency for Health-
care Research and Quality) and discussion,
“From My Perspective” videos, and the lec-
ture videos were favorites (see Figure 2).
While Twitter Chat was in the course de-
sign as an engagement strategy, there was
virtually no engagement with these activi-
ties. On reflection, this is perhaps not un-
expected given a target audience that in-
cludes a large number of nurses who had
limited experience with online education.
The other interactive activities were found
to be very engaging.

62

Figure 2. Favorite part of the course.
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Course completion

An interesting challenge appeared
when new learners continued to enroll in
the course up through the last week. This
was challenging, as the group had built en-
gagement activities into the course with the
assumption that the active cohort of learn-
ers would stay reasonably constant. How
best to design the MOOC to deal with new
learners who join while the course is in
session is something the group will be ad-
dressing in future iterations of the course.

Understanding completion rates is
one of the major challenges with MOOCs
and UTACON is currently considering
what approach to take when reporting
completion rates. For example, should one
measure success by using the total number
of individuals who enroll at any point in the
MOOC as the denominator, only the ones
who had some level of instructional activ-
ity, or only those who expressed in an in-
terest in achieving the goals for the course?
There is much debate in the literature right
now about this issue. Based on our experi-
ence, there is a critical need for more ro-
bust subgroup analysis so as to understand
how to define and quantify success.

Of twenty-nine registered nurs-
es who responded to a participant survey
within the MOOC, twenty-eight expressed
interest in applying to UTACON’s RN-
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to-BSN program and receiving academic
credit. By the time the MOOC closed, 50%
of these were already moving forward with
the application process.

Lessons learned

There were numerous lessons
learned as part of this offering. Develop-
ing a MOOC is different than developing
a traditional course as the learners have
different motivations; course developers
need to be clear about what they want to
accomplish for the course and build with
the learner’s goals in mind. It is also im-
portant to focus on engagement strategies
and develop a sense of community (“high
touch”) even though you are construct-
ing the course to be “low touch” from the
perspective of faculty/facilitators. For dis-
cussions, it is helpful to use case studies
revolving around actual patient care situ-
ations and use facilitators to help students
feel more engaged with the course and the
instructor. It is also important to deter-
mine if the course will run in a set “term”
or run “open access.” Obtaining useful met-
rics is difficult - but critical — and needs to
be considered from the start. Developing
an evaluation plan should not be an af-
ter-thought. It is important to have a clear
definition of “success” and a plan to assess
for any mid-course corrections or revisions
when running the course again is critical.

UTACON’s inaugural MOOC2De-
gree effort provided important information
that will inform the approach taken in the
future with the initiative. In particular, it
provided valuable insight into the ways that
MOOC:s differ from traditional for-credit
courses and the ways in which the group
might consider adapting our approach
as it relates to course design, student en-
gagement, and measurement in the future.
Early indicators give the group reason to
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be enthusiastic about the potential of this
initiative, and this group looks forward to
sharing more detailed results once it has
implemented the initiative on a broader
scale.

Case Study 3: Cuyahoga Commu-
nity College, Development Mathe-
matics MOOC

A Competency-Driven MOOC Using
Game-Based Mechanics

Background

Cuyahoga Community College
(Tri-C) is a multicampus college in Cleve-
land, Ohio, serving over 52,000 credit and
noncredit students. As an Achieving the
Dream Leader College, Tri-C has commit-
ted substantial staff and financial resources
to develop, implement, and evaluate highly
structured, multiyear initiatives designed
to improve student success. The College
is a member of the League for Innovation
in the Community College, a 19-member
international organization committed to
improving community colleges through
innovation, experimentation, and institu-
tional transformation. In Fall 2013, Tri-C
was awarded one of the Bill & Melinda
Gates Foundation grants to expedite the
transition into mainstream college course-
work for massive numbers of development
education students. This was the beginning
of turning the vision into a reality.

The Tri-C MOOC ran four separate
offerings: March, April, May, and June 2013.
These were four faculty-facilitated offerings
each spanning four weeks. The Tri-C facul-
ty also utilized the MOOC content in one
blended offering during Summer 2013.
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MOOC Development: Purpose, Audience,
and Objectives

The goal of designing and developing
a Developmental Mathematics MOOC was
to leverage the college’s extensive experience
in subject matter and online learning to ex-
pedite the transition into mainstream college
coursework for massive numbers of students.

In the Fall 2011 semester, Tri-C
had 2,285 “new-to-college” students test
into the College’s first-level developmental
mathematics course - MATH 0910 - Basic
Arithmetic and Pre-Algebra. In the Spring
2012 semester, another 1,109 students test-
ed into this course. Of these, nearly 3,400
students, approximately 1,600 tested at the
upper end of the placement score range for
the MATH 0910 course. Tri-C’s Develop-
mental Mathematics MOOC targeted these
students who tested into the upper levels
of pre-algebra. The MOOC was intended
to bridge the gap for these students, allow-
ing them to skip the college's MATH 0910
course altogether and go directly into the
college’s Beginning Algebra or Quantway
course sequence. The overarching out-
comes for the MOOC pilot included:

« Addressing the developmental educa-
tion challenge and Tri -C’s priority to
help students get to college ready status
at a faster pace.

o Opportunities for partnership with
K-12 by targeting high schools students
and helping students get to college-ready
status before they enroll at Tri-C.

» Supporting returning students who
want/need a brief math refresher.

o Contributing to the exploration of in-
novative and experiential practices in
teaching and learning and being a leader
among community colleges, as a Board
Member Institution in the League for In-
novation in the Community College.
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The audience for the MOOC in-
cluded a number of different student popu-
lations - both current students and nonstu-
dents. These audiences included students
currently enrolled in Tri-C’s bridge courses,
as well as students who desired additional
practice after completing mandatory place-
ment prep. Tri-C’s work with local high
school partnerships and the community
also expanded the target audience to first
generation, returning, post-secondary, and
tech-prep students. Lastly, in partnership
with Blackboard Coursesites, Tri-C was
able to enroll students outside the region,
state, and nation.

Instructional Design

The Tri-C Math MOOC was de-
veloped by a collaborative team of faculty
and instructional designers. Several faculty
members served as subject matter experts
and members of the instructional design
team served as both designers and devel-
opers, supporting the faculty by aligning
the course, developing the course structure
in the Learning Management System, load-
ing the vetted content and materials, and
setting up adaptive release for the gaming
aspect of the learning experience. Finally,
an external graphics developer provided
unique graphics for the entire course.

The course was designed and de-
veloped during a two-month period (Jan-
uary-February 2013), as the first offering
was scheduled for March 2013. This re-
quired a high level of interaction between
the faculty and the design team, needing
regular communication, quick turnaround
times, and collaboration. The collaboration
was critical to the success of the project,
and working together, the full team was
able to fix technical issues, adapt the course
as needed, and improve the support to stu-
dents.
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Game mechanics

The MOOC was designed using
game mechanics with a storyline (similar to
the reality television show “Survivor”) about
the world of math challenges on “Believe
Island.” The course consisted of four differ-
ent levels for the competencies related to
Tri-C’s lowest level of developmental math.
In each level, students were able to interact
with a variety of open educational resourc-
es, including an open educational textbook,
instructional videos, and practice activities.
Once they felt confident, students were then
required to complete both checkpoints and
challenges. Each checkpoint helped the stu-
dents as a “self-test” on their proficiency of
a key concept, while the challenges were
designed to demonstrate mastery of all the
concepts in a particular level. Students had
to complete the challenge with a score of
80% or better. If they successfully complet-
ed, students “leveled up” into the next level
of the course and earned a virtual badge (in-
tegrated with Mozilla Open Badges). If stu-
dents did not earn an 80%, they had the op-
portunity to complete the challenge as many
times as they needed based on a random
block question pool developed by the fac-
ulty subject matter experts. The challenges
created a low-risk, safe-failure environment
to encourage persistence in the learners.

Open educational resources

The Tri-C MOOC did not recreate
the wheel. Instead, the course was designed
using existing open learning objects for
the Pre-Algebra MOOC. This included the
open textbook, videos, practice activities,
and more. The checkpoint and the challenge
questions were developed by the faculty.

The selection and vetting process
to align the OER with the course objectives
was a time-consuming task. The faculty
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worked collaboratively with the instruc-
tional designers to vet and view the resourc-
es through Kahn Academy, Connexions,
Teacher Tube, and other sources. Tri-C also
openly licensed, through Creative Com-
mons, the images and the entire course for
use by any nonprofit institution.

Quality Matters

Tri-C’s Developmental Math MOOC
was designed with the principles of QM in
mind. The course site was the first MOOC
in the country to earn QM recognition via
the QM CPE Rubric (Quality Matters, 2014).
This demonstrates that MOOCs can indeed
meet high standard of course design quality.
Course video tour.

An overview of the full course de-
sign can be found in the navigational video
at http://www.youtube.com/embed/kMeh-
DOaVtHo.

Technical Design

The course was designed in Black-
board Course sites, using open education-
al resources from Khan Academy and a
number of additional repositories. Students
could register and enroll directly in the
Blackboard Course sites to gain access to the
course.

Marketing

Tri-C used a number of different
marketing strategies to reach out to the mul-
tiple audiences, including: (1) informational
flyers — (in both print and virtual formats),
(2) emails, (3) webpages — Tri-C’s website
and the eLearning & Innovation blog, (4)
face-to-face communication at the testing
centers where students complete the place-
ment tests, and (5) collaboration with a
number of local high schools. Furthermore,
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the Ohio Board of Regents and the Ohio As-
sociation of Community College shared the
MOOC information via listserv to the state-
wide memberships.

Outcomes and Next Steps

The process of designing, devel-
oping, and implementing Tri-C’s MOOC
was a definite success with a number of
learning opportunities for best practic-
es. The collaborative and iterative design
and development process, partnering a
team of faculty with instructional de-
signers, worked extremely well to de-
liver the MOOC in a short time frame.

Figure 3 provides an overview of the
total number of students engaged at each
level. The total success and completion rate

by age group and satisfaction data.

«Keep up on the latest about Tri-C’s
MOOCs at http://elearningandinnova-
tion.com/pilots-and-initiatives/moocs/.

Case Study 4: Massachusetts Bay
Community College and Bunker
Hill Community College

xMOOC Content Implementation:
Community College MIT edX Partnership

Background

The edX organization at MIT, Mas-
sachusetts Institute of Technology, Cam-
bridge, MA (“edX Home Page,” 2014)
approached Massachusetts Bay Commu-

nit College
equaled 18.4%, p—— (My Bay) g
C s assBa in
which is near- |gq b Total #d A i Yy Jol2
engaged @ ugus
ly double the |70 A g
. 600 and proposed
national  av- |so0
erage The re- 400 J# of certificate/ | that Mass-
. ‘ : 300 credit-seeking Bay offer the
sults indicate |200 students
. 100 MITx MOOC
that the in- = — i Total #

. 0 inear (Tota course, 6.00x
corporation of S @ O & & @ & engaged @ ’ )
low-tech game R R S P SO each level) Introduction

- ) & & & N S \&
S SRS N

mechanics @ @ o T Linearof | 0 Computer

) & & e S certificate/ Science  and

in the course | & ¥ ¥ & & dit-seoki

throuch  the ¥ xS cdemey ¢ | Programming

I oug c students

use of adaptive Figure 3. Total number of students engaged at each level versus to Mas.sB ay

release may number of certificate/credit seeking students engaged at each level. students in a
blended (hy-

have been one of the reasons for success.
The low-risk, low-failure learning creat-
ed by the game-based learning strategies
proved successful for this MOOC for a de-
velopmental education audience and may
prove beneficial for all MOOC:s.

Gates grant report results

oThe full MOOC Report can be found
at https://breeze.tri-c.edu/moocreport/,
which includes MOOC completion rates
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brid) format (“edX Intro Python,” 2013).

The community college instructor
would use (in whole or part) the MITX
6.00x MOOC course content (syllabus,
course materials, video lectures, problem
sets, exams, etc.) in a pilot course in spring
semester 2013. Bunker Hill Community
College (BHCC) was invited in September
2012 to participate in the project.

MassBay, located in Wellesley Hills,
and BHCC, located in Boston, are both
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multicampus, urban institutions in the
greater Boston area with many students
from low-income and underrepresented
communities. MassBay and BHCC serve
6,500 and 14,000 full and part-time stu-
dents, respectively. Both schools are com-
prehensive colleges; MassBay and BHCC
offer 70+ and 100+ associate and certifi-
cate degree programs, respectively. BHCC
serves a highly diverse student population
with 67% students of color (“BHCC Fast
Facts,” 2014). MassBay similarly serves a
diverse student body where 44% are stu-
dents of color (“MassBay Fast Facts,” 2014).

MassBay’s Computer Science De-
partment has a larger computer science as-
sociate’s degree program in comparison to
BHCC’s Information Technology Depart-
ment which offers large computer support,
database, networking, and computer secu-
rity degree programs, along with a small
computer science program. Instructors
at both colleges were identified to devel-
op courses to implement the MITx 6.00x
course for blended (hybrid) delivery in
spring semester 2013.

MOOC Development: Purpose, Audi-
ence, and Objectives

This edX-Community College Part-
nership, funded by the Bill and Melinda
Gate Foundation, was established to con-
duct the first empirical study exploring the
efficacy of offering massive open online
courses (MOOC:s) for college course cred-
it in a more traditional community college
setting (Bell, Hunter, Cheureux, and Pe-
tersen, 2013).

Important Project Research Ques-
tions:

o Can community colleges (and other
credit granting institutions) adopt and
use MOOC:s to benefit their students?
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o To what extent do edX courses (and
MOOC:s in general) need modification
for delivery in a community college
classroom?

« How do different types of students
respond to the flipped classroom ap-
proach?

« How does the community college stu-
dent experiences (and performance)
compare to those students who have
completed the same course as a MOOC
in the Fall 20127

« What support does the faculty need to
use the edX courseware? How are insti-
tutions able to support them?

o Is this a scalable approach for commu-
nity college courses in computer science?

This project focused on two audi-
ences: (a) U.S. community colleges and (b)
the highly diverse (i.e., by income, gender,
age, race, ethnicity, language, prior aca-
demic preparation, especially in mathe-
matics) undergraduate student populations
commonly served by community colleges.

The edX MOOC course, 6.00x In-
troduction to Computer Science and Pro-
gramming Using Python, is similar in con-
tent and structure to a course taken by
noncomputer science majors at MIT. 6.00x
was “designed to help people with no prior
exposure to computer science or program-
ming learning to think computationally
and write programs to tackle useful prob-
lems” (“edX Intro Python,” 2013). The MIT
edX 6.00x MOOC ran for the first time in
fall 2012 with roughly 20,000 participants
active in the MOOC (over 80,000 had en-
rolled initially).

During the fall 2012 semester, a team
of faculty at MassBay and members of the
BHCC’s Computer Information Technology
Department worked with edX administra-
tors and technical staff to design distinctly
different courses in order to address differ-
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ences in students’ math proficiency at the
two colleges. The majority of the MassBay
students were computer science majors.
However, these blended courses both used
the MITx 6.00x MOOC course unchanged
(including the problem sets and exams). The
MassBay course, CS 270 Practical Python
Programming, followed the same sched-
ule as the MITx 6.00x MOOC course. The
BHCC course CIT Python Programming,
would progress more slowly through the
MITx 6.00x MOOC materials - completing
seven of the original 14 weeks (Bell, Hunter,
Lheureux, and Petersen, 2013; “MCO-Key-
note,” 2013).

The MITx 6.00x MOOC course was
analyzed with regard to its organization,
pedagogical style, course outcomes, video
lectures, activities, support materials, etc.
The instructors at both community colleges
recognized that the in-class sessions needed
to give students a holistic and clear under-
standing of the academic challenges to be
addressed in the MITx 6.00x MOOC as-
signments. The community college instruc-
tors supplied the missing “alignments” or
“scaffolding” between MITx 6.00x MOOC
course outcomes and the individual MITx
6.00x MOOC assignments.

Discussions during the course de-
sign phase on how best to support students
given the differences in the math comfort
levels and prior programming experiences
between MassBay and BHCC students led
to different pedagogical approaches. Only
29% of BHCC students had taken at least
one college programming course, compared
to 83% of MassBay students (Bell, Hunter,
Lheureux, and Petersen, 2013).

The MassBay instructor adapted
course materials used to teach a previous
programming course and created online
“notebooks.” These short tutorials, that
MassBay students accessed online, con-
tained supplemental materials and interac-

68

tive preparatory exercises so that students
could independently complete their MITx
6.00x MOOC assignments and tests. At the
weekly classroom sessions, the MassBay in-
structor primarily worked, as needed, with
students singularly or in small groups; lec-
tures were rare. The MassBay course, CS 270
Practical Python Programming, followed the
same timetable and schedule as the MITx
6.00x MOOC course.

The BHCC instructors elected to
teach more traditionally with lectures and
small group work with many hands-on ac-
tivities. Student met twice weekly with their
instructors. The BHCC course, CIT 523 Py-
thon Programming, used the same content
but at a slower pace, such that seven weeks
of the MITx 6.000x MOOC materials were
covered by the end of the Spring 2013 se-
mester rather than the full 14 weeks. BHCC
students could still access the remainder of
the course materials and finish the MITx
6.00x MOOC course on their own so they
might qualify for the edX completion certif-
icate.

Instructional Design

MassBay and BHCC courses were
designed to support the “flipped classroom”
pedagogy. Students accessed MITx 6.000x
MOOC materials online: watched the on-
line videos; performed the online exercises;
submitted the online homework; and took
the online tests (the edX platform supported
instant scoring, feedback, and multiple sub-
mission attempts) just like any MITx 6.00x
MOOC student. Students at each communi-
ty college had required classroom meetings
each week. At MassBay, students met for one
90-minute session; BHCC students met twice
weekly for 60-minute sessions. The commu-
nity college students participated in class-
room activities, completed additional home-
work assignments, and took in-class exams.
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Technical Design

The community college cours-
es were mounted on the stand-alone edX
LMS platform developed by edX during
Fall 2012 and piloted for this project. The
entire MITx 6.00x course was copied into
what has become the “Open edX” platform
(“Open edX code,” 2014). MassBay and
BHCC instructors could independently ac-
cess their respective course shells to insert
announcements, set up discussion forums,
etc. The edX staff provided extensive tech-
nical support throughout the design phase
and during the Spring 2013 semester.

Implementation

The pilot courses (CS 270 and CTI
523) ran once, starting in January and end-
ing in May, 2013. Students registered for
these college credit-bearing (and transfer-
able) courses at their respective colleges, as
usual. Upon completion of the course, stu-
dents received a final (letter) grade along
with the opportunity to qualify for the cer-
tificate of completion issued by edX. A stu-
dent thus could be successful in the course
by completing the stated course require-
ments in the syllabus for CS 270 or CIT 523
and not qualify for the edX certificate.

Marketing

MassBay and BHCC recruited stu-
dents internally through informational
flyers, posters, emails, and a specially pro-
duced edX video posted on the websites
(“edX-BHCC,” 2013; “edX-MassBay, 2013).
However, the most effective approach was
to visit classrooms in fall 2012 and explain
the project with its potential benefits to the
students.
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Outcomes and Next Steps

Dr. Damien Bell, the edX evalua-
tor from Boston College, conducted inter-
views, and completed pre- and postsurveys
of students’ and instructors’ perspectives at
both colleges. He conducted student focus
groups, gathered data on student partic-
ipation for in-class and online course ac-
tivities, and made classroom observations
(Bell, Hunter, Lheureux, and Petersen,
2013). Preliminary analysis of project re-
sults demonstrates that students at both
community colleges were able to handle
the MITx 6.00x MOOC course materi-
als with structured, in-class support from
their instructors. The MassBay and BHCC
students’ overall academic performance
was better than that of the participants in
the Fall 2012 MITx 6.00x MOOC where
the great majority of those that earned the
MITx completion certificates had at least a
bachelor’s degree or higher. The Fall 2012
MITx 6.00x MOOC started with around
20,000 active students. Of the roughly
11,000 who took the MITx 6.00x MOOC
midterm exam, 59% passed compared to
90% of the community college students that
tested (N= 29). The retention rate was bet-
ter for the community college students. Of
the original 40 community college students
(21 at MassBay; 10 at BHCC), 73% took the
MITx 6.00x midterm exam and 26 students
(65%) completed their courses (and also
earned MITx completion certificates). For
the Fall 2012 MITx 6.00x MOOC, about
5,000 participants (~25% of the original
20,000) successfully finished the course
and earned the MITx completion certifi-
cate (Bell, Hunter, Uheureux, and Petersen,
2013; “MCO-Keynote,” 2013). The final re-
port with the full analysis of this project is
expected in Spring 2014.
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Discussion and Conclusion

he four case studies highlight the

kind of experimentation on MOOC:s

occurring in higher education today.
As the purpose and audience for MOOCs
vary, so do their design and development.
Each of the MOOC:s described here was a
learning experience for its institution and
its individuals - developers, instructors,
and students alike. MOOCs will continue
to evolve as we continue to experiment, ex-
amine the outcomes, and continually im-
prove our efforts as a result. As is the case
in the most effective experimentation, the
questions being raised by these MOOCs
and others are often the most important
part of the innovation.

These MOOCs were designed for
a variety of different audiences; however,
can every kind of learner take advantage
of MOOCs? What adaptations need to be
made - in pedagogy, design, or content -
to accommodate those learners who would
otherwise be disadvantaged by a MOOC
approach?

Do low completion rates of MOOCs
matter? What other success measures, in
addition to or instead of completion, are
important? Will the integration of game
mechanics or related techniques improve
engagement and completion? Does a blend-
ed learning structure improve performance
and completion rates?

Should MOOGC:s offer college credit
and/or should learners receive credit after-
the-fact for MOOCs? What criteria need
to be met for MOOC:s to be credit-worthy?
Can a single MOOC support multiple pur-
poses or outcomes; in particular, can it ef-
fectively provide multiple completion path-
ways to include credit toward degree? Can
it be an important piece of such a pathway?

Is grading at scale possible? With
the appropriate software, can machine
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grading be effective in all courses? How can
automated grading software be used to pro-
mote student engagement?

With MOOC s, one of the biggest
attractions is also the biggest challenge.
MOOCs provide a learning platform that
can bring together hundreds to hundreds
of thousands of learners in a single course.
Sharing the platform, however, is much
different and far simpler than engaging in
shared learning. The creation of real learn-
ing communities is made more challeng-
ing by scale, not easier, in the behaviorist
approach of the xMOOC. Yet, such com-
munities and the learning they afford may
be essential to the awarding of academic
credit in all but direct assessment mod-
els. This challenge is one reason the next
generation of MOOC experimentation in-
volves blended learning models where the
learning community is nurtured outside of
the MOOC and the MOOC becomes the
high-quality material with which the com-
munity engages. In these models, MOOCs
are transitioning from online course to on-
line content.

It is still very early in the devel-
opment of the MOOC model to fully un-
derstand the potential of MOOCs and
the lessons we can learn from them about
teaching with technology. Whether their
future is as scalable online courses, con-
tent supplements, or something altogether
different, the energy and momentum they
have created for experimentation around
teaching and learning is a singular achieve-
ment. Regardless of the shade of any partic-
ular MOOG, their lasting impact will be to
energize the field to understand, improve,
and enhance the quality of the educational
experience for the learner.
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