
2015 - Revue internationale des technologies en pédagogie universitaire, 12(1-2)
www.ritpu.org

62 

RITPU • IJTHE

Rating User Interface and 
Universal Instructional Design 
in MOOC Course Design
Évaluation de l’interface de l’usager 
et la conception de l’apprentissage 
dans les MOOCs

Richard Meyer 
University of Nebraska et Kearny. USA 

meyerdc@unk.edu

Martonia Gaskill 
University of Nebraska et Kearny. USA 

gaskillmc@unk.edu

Phu Vu 
University of Nebraska et Kearny, USA 

vuph@unk.edu

Research paper with empirical data

Abstract

This study examines how college students rate 
Massive Open Online Courses (MOOCs) in terms 
of User Interface Design and Universal Instructio-
nal Design.  The research participants were 115 
undergraduate students from a public midwestern 
university in the United States.  Each participant 
evaluated three randomly chosen MOOCs, all of 
which were developed on the Coursera platform, 
using rubrics for User Interface Design and Univer-
sal Instructional Design.  The results indicated that 
students had an overall positive impression of each 
MOOC’s course design. This study concludes that 
overall course design strategies are not associated 
with the massive dropout rates currently documen-
ted in MOOC learning environments.  The authors 
suggest the use of appropriate instructional design 
principles be further explored.
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Résumé

La présente étude examine comment les étudiants à 
l’université évaluent les cours en ligne ouverts et mas-
sifs (MOOC) en ce qui a trait au design de l’interface 
utilisateur et à la conception universelle de l’appren-
tissage. Cent quinze étudiants de premier cycle d’une 
université publique du Midwest des États-Unis ont 
participé à la recherche. À l’aide de rubriques portant 
sur le design de l’interface utilisateur et la concep-
tion universelle de l’apprentissage, chaque participant 
a évalué trois MOOC choisis aléatoirement parmi 
un ensemble de cours développés sur la plateforme 
Coursera. Les résultats indiquent que les étudiants 
ont une impression générale positive de chacun des 
designs de MOOC. L’étude conclut qu’en général les 
stratégies de design de cours ne sont pas associées 
aux taux élevés de décrochage recensés actuellement 
dans la littérature sur les environnements d’apprentis-
sage des MOOC. Les auteurs proposent que l’usage 
de principes de design d’enseignement-apprentissage 
appropriés soit davantage exploré.
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Introduction

In 2012, the interest in massive open online courses 
(MooC) was so intense that the New York Times 
declared 2012 “The year of the MooC”.  howe-
ver, after two years of expectation and excitement 
over the trend, huge attrition rates, often believed 
to reach as high as 90-95 percent (Kolowich, 2013; 
vu & Fadde, 2014), challenged MooC pioneers.  
Many reasons have been identified, and solutions 
suggested for these large attrition rates.  For ins-
tance, Cheng et al. (2013) studied behaviors in on-
line discussion forums of over 100,000 learners in 
73 courses offered by Coursera, and found various 
correlations with the dropout rate.  one of these 
factors was the amount of peer-graded homework 
related to the courses.  Another factor was the di-
sorganization of learners’ posts in the forums.  The 
authors developed an automated system that iden-
tified small talk and filtered it out of the fire hose.  
They argued that this method would help learners 
focus on the useful posts, and so enhance the lear-
ning experience.  vu & Fadde (2014) introduced a 
model for MooC enrollment called “Rings of En-
gagement” in which learners enrolled in a MooC 
would be divided into three different tracks so that 
learners’ performances, and attrition rates in each 
circle could be tracked to decide the effectiveness 
of the MooC.  Guo (2014) examined the effect of 
video lecture length on MooC learners’ engage-
ment and made recommendation on how to make 
the video lectures more engaging.  Guo (2014) 
suggested that to maximize student engagement, 
video lecture length in MooCs should be broken 
into small, bite-sized pieces of around six minu-
tes or shorter rather than having hours-long video 
lectures that follow the more traditional in-person 
lecture model. 

Nonetheless, course design, often emphasized in 
the instructional design and/or technology commu-
nity, has not been addressed in studies regarding 
MooCs.  To that end, this study examines whether 
the design of MooCs in the prominent MooC 
platform, Coursera, have any relationship with the 
current high dropout rate. Specifically, we examine 

two aspects of course design: user interface design 
and universal instructional design to answer the 
following questions.

1. how do learners evaluate the MooC design 
in terms of user interface design?

2. how do learners evaluate the MooC design 
in terms of universal instructional design?

Review of Literature

What is course design?

At a basic level, course design can be defined as 
the process one must go through at the start of any 
course to plan for successful student outcomes.  Ins-
tructors must determine their values and teaching 
philosophy, situational factors, the overall goals for 
the learners, and what learners should be able to do 
at the end of the learning experience (Fink, 2005; 
wiggins & McTighe, 2005).

Hutchinson & Waters (1989) define course design 
as a process composed of several stages, and state 
that the main goal of course design is to provide 
learners with knowledge that will help them per-
form well in a real situation.  Graves (2008) defines 
course design, course development, or curriculum 
design as a process composed of several parts and 
constituents.  The ability to work in stages enables 
course developers or instructional designers to 
build effective and structured learning experiences, 
taking into account learning theories and instructio-
nal design principles in the form of a course. 

MooC course design often follows a traditional 
course design model, as well as general instructio-
nal strategies.  however, MooCs possess complex 
and unique features that could benefit from a more 
customized set of design principles.  For the sake of 
learning, any instructional model should employ a 
design that takes into account the learners’ charac-
teristics, needs and dispositions towards learning.

http://www.ijthe.org
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What is the relationship between course 
design and students’ performance?

Recently, scholars from across a wide variety of dis-
ciplines have proposed innovative designs for lear-
ning environments with the purpose of strengthe-
ning the relationship between the conceptual world 
of classrooms and real world practice in learning 
processes.  Among the various learning models 
that resulted from education innovation, one of the 
most promising and controversial trends is the rise 
of MooCs in higher education.  while there are 
important concerns about the MooC trend with re-
gards to factors such as rigor, authentic assessment, 
and skill-based learning, the design features and 
strategies adopted in MooC learning environments 
have become a central question in the emerging re-
search literature on MooCs.  Course design seems 
to play a significant role in learners’ success as they 
journey through this new and unique learning envi-
ronment.  Fortunately, successful features of online 
learning have been well documented in the literatu-
re.  hopefully, existing frameworks can contribute, 
or at least inform, new online learning trends such 
as scalable or massive online open courses.

Kearsley (2000) found that learning online offers 
a unique social context.  In fact, both earlier and 
recent research have consistently found that course 
design elements such as structure (Romiszowski & 
Cheng, 1992), comprehensibility (Eastmond, 1995) 
and community (hrastinski, 2008; Irani, 1998) to 
mention just a few, embedded in online course de-
sign are vital assets to the overall success of on-
line learners.  Thus, connectivity and the sense of 
belonging remain controversial concepts in online 
learning whether in a MooC or the more traditio-
nal online learning approach.

In the earlier stages of online learning, researchers 
found that how the medium (technology) is used 
determines success, not the medium itself (Clark, 
1983; Merisotis & phipps, 1999; owston, 1997).  
This notion has been widely accepted and dis-
cussed in the scholarly work conducted in both tra-
ditional online learning models and more recently 

in MooC related studies (Siemens, 2005).  Little 
research has been conducted to find elements of 
course design that positively affect overall success, 
from the perspective of learners in MooCs. 

A study by Cross (2013) investigated learner com-
pliance with MooC design. More precisely, the 
study looked at how well learning took place accor-
ding to the expectations written into the course de-
sign.  A survey containing sixteen core features was 
conducted asking participants to rate the impact of 
the features in their learning experience.  having 
an authentic design process structure was rated the 
third most important feature in MooC learning.  
Cross (2013) also found that many aspects of course 
design affect learners’ experience, expectations and 
success in MooC courses.  For example, feedback 
from MOOC participants identified the use of more 
visuals, such as diagrams, hands-on practice with 
required technology, more focus on course dyna-
mics in the beginning stages through how to’s, and 
less multitasking as important items to consider in 
MooC courses.  Fini (2009) reported that MooC 
participants have expressed mixed opinions regar-
ding the technologies employed in the course de-
sign.  MooCs are usually sustained by technology, 
integrating a variety of tools to distribute content 
and allow participants to accomplish tasks (Sie-
mens, 2009).  For example, courses may provide 
important content or learning materials in addition 
to requiring participants to access external sources 
such as social media sites, video or audio lectures, 
discussion forums, and video conferencing tools 
such as Google hangout and Google Chat.  Fini 
(2009) found that participants’ perceptions towards 
technology design varied according to learning sty-
le preferences, personal objectives, and time invol-
ved on tasks.  For example, participants perceived 
social networking sites as offering no advantage to 
their learning while access to daily newsletters was 
perceived as useful.  

To maximize the experience for participants in 
MooC environments, instructors should design 
course materials with different learning styles and 
learner characteristics in mind.  Fini (2009) sug-
gests that clean and simple course designs appeal 
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to learners with multiple technology skills and may 
prevent many from feeling overwhelmed or frustra-
ted.  one can conclude that the potential for hope-
lessness in MooC courses can be quite discoura-
ging especially when there is no obligation or costs 
associated with dropping out.  Cross (2013) found 
similar concerns. participants often reported “not 
understanding what they to need to do” and often 
“getting lost”.  The author also reported technology 
issues ranging from reliability to an overwhelming 
amount of channels to choose from as leading fac-
tors to failure in pursuing MooCs. 

Current research suggests that clean design approa-
ches can potentially have a positive effect on the 
attitude, success and completion rates of those pur-
suing learning through MooCs (Fini, 2009; waite, 
Mackness, Roberts, & Lovegrove, 2013; Zutshi et 
al., 2012).  A recent study by Margaryan, Bianco, 
& Littlejohn (2015) concluded that MooCs are 
usually well organized and visually appealing, but 
most lack quality in terms of using instructional de-
sign principles for online learning.

User interface design

one reason we chose user interface design (UID) 
as one of the key aspects of MooC design, is that 
MooCs offer limited human interaction between 
learners and instructors.  Similar to the fields of 
software production and computer systems design, 
which offer users little or no human interaction, 
user interfaces need to be designed in a way that 
users can navigate and understand every instruc-
tion with limited human-related support.  In other 
words, the goal of UID is to make the user’s inte-
raction as simple and efficient as possible (Lee & 
Lochovsky, 1985; opperman, 2002).

User interface design is a subfield of an area of 
study named human-computer interaction. Accor-
ding to the U.S. Department of health and human 
Services (2014), UID emphasizes both anticipating 
what users may need to do and ensuring that the 
interface has all elements which are easy to access, 
understand, and use to accommodate those actions.  
Galitz (2007) argued that a well-designed interface 

is of essential importance to users.  If the design 
or information presentation is confusing and inef-
ficient, users or learners will have more difficulty 
achieving the outcomes.  A poorly designed inter-
face can also lead to frustration, increased stress, 
and aggravation.  Specifically addressing the UID 
in the learning setting, Najjar (1998) identified five 
design principals to improve learning, including: 
make the user interface interactive, use elaborative 
media, present multimedia synchronously, use mul-
timedia in a supportive, not a decorative way, and 
use the medium that best conveys the information.  
The International organization for Standardization 
(2014) in ISo 9241 also set standards for the or-
ganization of information (arrangement, alignment, 
grouping, labels, location), display of graphical ob-
jects, and coding of information (abbreviation, co-
lor, size, shape, visual cues) stated in the following 
seven attributes.

• Clarity: the information content is conveyed 
quickly and accurately.

• Discriminability: the displayed information 
can be distinguished accurately.

• Conciseness: users are not overloaded with 
extraneous information.

• Consistency: a unique design, conformity 
with a user’s expectations.

• Detectability: the user’s attention is directed 
towards required information.

• Legibility: information is easy to read.
• Comprehensibility: the meaning is clearly 

understandable, unambiguous, interpretable, 
and recognizable.

In this study, these seven attributes were included 
in the rubric used by the research participants to 
evaluate the MooC design in terms of UID.

Universal instructional design

Universal instructional design, frequently referred 
to as universal design for learning, is an approach 
that emphasizes meeting the learning needs of lear-
ners from different backgrounds, so that learners 
with and without disabilities, as well as learners 
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with diverse learning needs, have equal access to 
educational opportunities and environments (CAST, 
2001; pliner & Johnson, 2004; Silver, Bourke, & 
Strehorn, 1998).  Connell et al. (1997) identified 
seven principles of universal instructional design, 
including:

1. Equitable use. The design is useful and mar-
ketable to people with diverse abilities. 

2. Flexibility in use. The design accommodates 
a wide range of individual preferences and 
abilities. 

3. Simple and intuitive use. Use of the design is 
easy to understand, regardless of the user’s 
experience, knowledge, language skills, or 
current concentration level. 

4. Perceptible information. The design commu-
nicates necessary information effectively to 
the user, regardless of ambient conditions or 
the user’s sensory abilities. 

5. Tolerance for error. The design minimizes 
hazards and the adverse consequences of 
accidental or unintended actions. 

6. Low physical effort. The design can be used 
efficiently, comfortably, and with a minimum 
of fatigue. 

7. Size and space for approach and use. Ap-
propriate size and space is provided for 
approach, reach, manipulation, and use 
regardless of the user’s body size, posture, or 
mobility. 

Several years later, Scott, McGuire, & Shaw (2003) 
added two principles to the original list of seven 
developed by Connell et al. (1997).  The principles 
added are the following: A community of learners 
and instructional climate.  The expanded set of 
principles is listed in Table 1.
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Research Method

This is a quantitative research study using an on-
line, Likert scale, grading rubric to evaluate the de-
sign of three MooCs in Coursera.  one hundred 
and fifteen (115) undergraduate students in four 
different courses at a public midwestern university 

in the United States participated in this study.  All 
of the research participants indicated no prior onli-
ne learning experiences or knowledge of MooCs.  
The age range of the participants was between 19-
24; most of them were sophomores. 

For the purpose of this study, a generic account in 
Coursera was created during a period from July 
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2013 to october 2014 to enroll in 12 MooCs offered 
by different universities using the Coursera MooC 
platform.  To collect the research participants’ evalua-
tions of MooC designs, we arranged four sessions in 
which we met with participants in computer labs du-
ring a regularly scheduled class.  Before participants 
entered the lab, one of the authors of this research pro-
ject used the generic account to log into three randomly 
selected courses from the 12 MooCs the researchers 
originally enrolled in and made them available on each 
of the computers.  The online Likert scale grading ru-
bric was also made available on each of the computers.  
After all the computers in the lab had the courses and 
online rubric ready for the research participants to eva-
luate, they were invited to enter the lab and listen to 
the oral introduction about MooCs, research purposes, 
and instructions on how to do the evaluation using the 
online rubric.  Four sessions were conducted using the 
same procedure; each session had approximately 28-
32 participants.  The result of the research participants’ 
evaluations were automatically saved and analyzed in 
Qualtrics, a software program that enables users to col-
lect and analyze online data. 

Validity and Reliability of the Grading Rubric

There are many existing rubrics to evaluate online 
course design.  one of the most popular rubrics is the 

 

Quality Matters higher Education Rubric originally deve-
loped under a three-year grant (2003-2006) from the Fund 
for the Improvement of postsecondary Education (Legon & 
Runyon, 2007).  The rubric has 40 specific standards that 
can be grouped into eight general standards listed below. 

1. Course overview and Introduction
2. Learning objectives (Competencies)
3. Assessment and Measurement
4. Instructional Materials
5. Course Activities and Learner Interaction
6. Course Technology
7. Learner Support
8. Accessibility and Usability
Because our research specifically examined two aspects of 
online course design, User Interface Design and Universal 
Instruction Design, which were not fully covered in the 
Quality Matters higher Education Rubric, we decided to 
create our own grading rubric to evaluate the MooC design 
in terms of User Interface Design and Universal Instruc-
tion Design.  Our rubric has 13 specific standards covering 
two general themes of User Interface Design and Universal 
Instruction Design.  The first seven standards refer to User 
Interface Design and the last six standards to Universal Ins-
tructional Design.  A screenshot of the online grading rubric 
in included in Figure 1

Figure 1.  Online grading rubric
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To gauge the content validity of the rubric, we asked nine professional instructional designers who design 
and evaluate online courses at five different universities to evaluate whether our grading items accurately 
assess the defined content, and to provide feedback on the rubric.  Appropriate modifications were made to 
the grading rubric based on the instructional designers’ feedback. 

In addition to content validity checking, we conducted a reliability test to measure how consistent the items 
in the rubric were in measuring the content.  To be more specific, the reliability test examined whether all 
13 items in the rubric related to aspects of the issues under investigation.  The resulting alpha values are 
reported in Table 2 below.

Table 2

Reliability Test Statistics

Cronbach’s Alpha

Cronbach’s 
Alpha Based on 
Standardized 
Items

N of Items

.��� .��0 1�

Cronbach’s Alpha showed a value of .88, which according to George & Mallery (2009), indicates that the 
survey items had good internal consistency.

Findings

Research Question 1: How Do Learners Evaluate the MOOC Design in Term of User 
Interface Design?

Seven specific standards or items where used to assess the quality of User Interface Design: Clarity, Dis-
criminability, Conciseness, Consistency, Detectability, Legibility, and Comprehensibility.  Ninety-nine out 
of 110 responses were eligible for inclusion in the data analysis process.  Eleven responses were removed 
from the data analysis because they were either incomplete or had inaccurate information.  Tables 3, 4, and 
5 present the findings of each evaluation in relation to User Interface Design.

Table 3

Evaluation of User Interface Design in MOOC 1

Statistic Clarity Discriminability Conciseness Consistency Detectability Legibility Comprehensibility
Min Value 1 1 1 1 1 1 1
Max Value 5 5 5 5 5 5 5

Mean �.�� �.�5 �.1� �.21 �.�� �.5� �.��
Variance 0.5� 0.�� 0.�1 0.�� 0.�� 0.50 0.��
Std Dev 0.�� 0.�5 0.�0 0.�� 0.�2 0.�1 0.�0

Responses �� �� �� �� �� �� ��
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Table 4

Evaluation of User Interface Design in MOOC 2

Statistic Clarity Discriminability Conciseness Consistency Detectability Legibility Comprehensibility
Value 1 1 1 1 1 1 1

Max Value 5 5 5 5 5 5 5
Mean �.25 �.15 �.1� �.5� �.21 �.�� �.22

Variance 0.51 0.�5 0.�5 0.�� 0.�5 0.51 0.5�
Std Dev 0.�5 0.�5 0.�� 0.�0 0.�� 0.�0 0.��

Responses �� �� �� �� �� �� ��

Table 5

Evaluation of User Interface Design in MOOC �

Statistic Clarity Discriminability Conciseness Consistency Detectability Legibility Comprehensibility
Min Value 1 1 1 1 1 1 1
Max Value 5 5 5 5 5 5 5

Mean �.�5 �.55 �.2� �.5� �.1� �.50 �.��
Variance 0.51 0.�5 0.�5 0.�� 0.�5 0.5� 0.�5
Std Dev 0.�� 0.�� 0.�5 0.�5 0.�� 0.�5 0.�5

Responses �� �� �� �� �� �� ��

As shown in tables 3, 4 and 5, research participants 
gave high scores on each specific standard of the 
User Interface Design of the three MooCs.  Their 
scores were also consistent on each of the stan-
dards.  overall, participants’ responses indicated 
that the design of the MooCs in this study were 
easy to navigate, consistent, clear and concise.  In 
other words, the design of those MooCs complied 
with the standards for good User Interface Design.

Research Question 2: How Do Learners 
Evaluate the MOOC Design in Terms of 
Universal Instructional Design?

Six specific standards were used to assess 
the quality of Universal Instructional Design: 
Equitable Use, Flexible Use, Simple and Intui-
tive, perceptible Information, Low Technical 
Effort, and Community of Learners and Sup-
port.  out of 110 responses, 102 were eligi-
ble for inclusion in the data analysis process.  
Eight responses were removed from the data 
analysis because they were either incomplete 
or had inaccurate information.  The findings in 
relation to Universal Instructional Design for 
each course are presented in Tables 6, 7 and 8. 
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Table 6

Universal Instructional Design in MOOC 1

Statistic Equitable 
Use

Flexible 
Use

Simple and Intuitive Perceptible 
Information

Low Technical 
Effort

Community

Min Value 1 1 1 1 1 1
Max Value 5 5 5 5 5 5

Mean �.12 �.25 �.25 �.�� �.�� �.05
Variance 0.51 0.�� 0.�5 0.�1 0.�� 0.55
Std Dev 0.�1 0.�2 0.�� 0.�� 0.�� 0.�5

Responses 102 102 102 102 102 102

Table 7

Universal Instructional Design in MOOC 2

Statistic Equitable 
Use

Flexible 
Use

Simple and Intuitive Perceptible 
Information

Low Technical 
Effort

Community

Min Value 1 1 1 1 1 1
Max Value 5 5 5 5 5 5

Mean �.2� �.12 �.�5 �.�1 �.01 �.15
Variance 0.�5 0.52 0.�1 0.�5 0.�1 0.5�
Std Dev 0.�� 0.�2 0.�� 0.�2 0.�0 0.�1

Responses 102 102 102 102 102 102

Table 8

Universal Instructional Design in MOOC �

Statistic Equitable 
Use

Flexible Use Simple and Intuitive Perceptible 
Information

Low Technical 
Effort

Community

Min Value 1 1 1 1 1 1
Max Value 5 5 5 5 5 5

Mean �.25 �.�5 �.10 �.00 �.1� �.12
Variance 0.�2 0.51 0.�1 0.�2 0.�1 0.52
Std Dev 0.�2 0.�� 0.�1 0.�5 0.�2 0.�1

Responses 102 102 102 102 102 102

As shown in the three tables above, research parti-
cipants gave high scores on each specific standard 
in relation to the Universal Instructional Design of 
the three MooCs.  Their scores were also consis-
tent on each of the standards.  overall, participants’ 
responses indicated that the design of the MooCs 

in this study were flexible, intuitive, and user-frien-
dly.  In other words, the design of those MooCs 
complied with the standards for good User Instruc-
tional Design.
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Discussion

The mean score for each rubric item related to 
User Interface Design and Universal Instructional 
Design was above 4.0 on a scale of 1 to 5.  This 
indicates that students’ initial impression of each 
MooC was very positive.  It also indicates that the 
MooC authors incorporated design properties that 
appear to be helpful to students.  Because students 
have a positive impression of each of the MooCs, 
it is unlikely that there is a relationship between 
the User Interface Design, Universal Instructio-
nal Design, and students dropping out of MooCs.  
our study indicates that the high student dropout 
rate in MooCs is not related to course design. As 
there does not appear to be a relationship between 
MooC course design and the high dropout rate in 
MooCs, the authors of this study recommend that 
further research be conducted to determine why 
students drop out of MooCs in at such high rates.  
The results of this research are supported by a recent 
study by Margaryan et al. (2014) who explored the 
instructional quality in seventy-six MooC courses 
by conducting a survey to measure the use of ins-
tructional design principles in the selected MooC 
courses.  The study concluded that although MooC 
courses are usually well organized and packaged 
(overall design, look and feel) the use of instruc-
tional design principles and quality of instructional 
practices applied in MooCs are very low. 

The present study suggests that possible causes for 
the large attrition rate in MooCs may be related to 
instructional design principles, such as difficulty of 
the content, the types of assignments provided in 
the courses, lack of time to complete course acti-
vities, quality and quantity of feedback provided, 
lack of meaningful interactions with other students, 
lack of commitment because because MooC cour-
ses are offered for free or at minimal cost to stu-
dents, and limited contact with the instructor.  

The researchers recognize the limitations of this 
study, one of which is that the subjects in this study 
did not complete the MooC courses they evalua-
ted.  Instead, participants received access to the 

courses they evaluated in order to assess the de-
sign.  The limited interaction and time spent ex-
ploring each of the MooC courses may not have 
been enough to provide each participant with the 
in-depth experience of with course content, assi-
gnments, readings, and required learning activities 
such as would be experienced by students actually 
enrolled in these courses. participants entered the 
courses, explored various parts of the courses, lis-
tened to some of the lectures or videos, clicked on 
quizzes or other assessments, but did not complete 
any required coursework. 

It appears that MooC course designers are cur-
rently implementing all elements of quality online 
courses as defined by User Interface Design and 
Universal Instructional Design research.  In other 
words, MooC courses are generally well packaged 
or organized.  MooC designers are able to provide 
visually appealing templates or content holders, 
making the online look and feel clean, as well as 
easily accessible for students.  Therefore, this study 
concluded that overall course design strategies are 
not associated with the infamous massive dropout 
rates currently associated with MooC learning en-
vironments.  we suggest that the use of appropriate 
instructional design principles be further explored.  
MooCs offer an exciting opportunity for delive-
ring online content to students, but further study 
needs to address why students drop out of MooC 
courses.
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