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Abstract

In this era of technology, online education platforms play a very important role
in delivering quality education on diverse topics, overcoming the barriers of physical
accessibility, high costs or personal disabilities. MOOCs provide an economical and
�exible way to learn new skills and deliver quality educational experiences at scale.
However, despite the high enrollment numbers, according to many studies, approxi-
mately 90 percent of people who sign up for most MOOCs fail to complete the course.
The two main reasons for dropout as reported by users seem to be, misalignment be-
tween user's learning experience and his expectations which de-motivates them to
continue with the course, and that users were too busy to continue. We believe that
MOOCs can play a pivotal role in educating students in underdeveloped areas where
it is di�cult for large groups of individuals to learn through formal channels like
schools and colleges. MOOCs can also be extremely useful in the developed countries
as a medium to augment formal education. We have seen how technology can replace
humans, eg. self driving cars taking over drivers, robots taking over salesmen etc.
MOOCs can be useful in such dynamic environments for individuals interested in
continuously learning new employable skills.

1 Background on MOOCs

A massive open online course is a model in which a learner can get access to world class
university level content in an Internet based course. This form of learning has become
increasingly popular as it is economically scalable and is available to a large number of
audiences at a very nominal cost. In contrast to study material available over Internet,
MOOCs follow a well de�ned structure interspersed with quizzes and assignments, provid-
ing the learner an experience similar to that of an organized curriculum. MOOCs have
played a revolutionary role in reaching a far diverse and vast student audience than what
a traditional classroom based model can allow. The ability to choose courses from univer-
sities all across the globe o�ered by reputed professors and to be able to work through it
at one's own pace are a few lucrative features that has attracted not only students but also
professionals working full time, people who aspire to get a new job or change their career,
women taking breaks from work and alike.

2 Introduction

One of the primary reasons for the popularity of MOOCs is that it can reach a diverse
student population. This advantage also poses a major challenge for MOOCs in making a
long lasting positive impact on people coming from di�erent backgrounds. The well de�ned
structure and unavailability of standardized pre-requisites, often hinder the progress for
learners coming to the course from a di�erent �eld of study. The learning structure adopted
by the current MOOCs model is static and is ine�ective for people with di�erent learning
abilities.
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Figure 1: Bene�ts of MOOCs

The interaction between learners and instructors in a physical classroom setting has
been found to be more intense and allows the learners to learn more e�ciently, especially
because it is adapted to the strengths and weaknesses of each learner [1]. an increased
level of preparedness and ascribe high value to the conventional classroom mode of learn-
ing. The absence of the physical interaction in MOOCs proves to be a barrier for many
learners. The lack of availability of a proper communication channel between the instructor
and the learners often results in learners feeling stuck or lost at a particular section, quiz,
or assignment. Moreover, the inability to properly validate the progress and improvement
of particular skills in the absence of instructor feedback causes some learners to lose the
motivation over time resulting in disengagement and high dropout rates. For some other
learners, the lack of proper feedback manifests in other ways where they perceive their
knowledge level to be higher than their actual knowledge level. This knowledge gap be-
comes evident when the learners attempt to apply the learning in a real world scenario and
discourages them from taking another MOOC course in the future.

We present a hypothesis that there is a need for a pedagogical learning solution that
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can be customized to cater to the needs of every individual as opposed to a static module
that tries to work for the entire population. The main focus of our project is to glean on
the broad insights revealed from historical data about the learning path of a large number
of students on similar courses and o�er solutions to improve the e�cacy of learning process
in an online setting by proper utilization of these insights. We aspire to personalize the
learning path for every learner based on how they interact with di�erent course elements.

3 Research Methodology

3.1 Understanding User Needs

In this section we will describe our process for �nding a potential solution to user problems
on MOOCs platform. Our entire process can be categorized into two phases: 1. Secondary
Research 2. Primary Research

3.1.1 Secondary Research

We analyzed and studied some existing research that has been done in the space of online
education to better understand a MOOC user, how MOOCs has bene�ted its users, learner
pain points, and how machine learning can help in improving online learning experience.

Studies have shown that learners can be categorized into mainly two types � Career
builders and Education seekers [2]. These learner pro�les emerge as a result of di�erent
underlying motivations. One motivation is to get a new job or advance in their current
job and the other was to seek academic or educational bene�t such as gaining knowledge
in a particular topic or skill or gaining a credits toward some course. Most learners who
completed courses have reported to gain bene�ts of some kind and particularly people from
developing countries and lower socioeconomic status bene�t more frequently than others
[2].

Problems with MOOCs include poorly designed user interface that is di�cult to use,
lack of collaborative learning environment and impersonal environment that is not designed
for each individual learner [3]. These problems lead to high dropout rates in MOOCs. Poor
user interface leads to drop in motivation among users as they spend a lot of time learning
how to use the application before learning the actual course.

Another problem with MOOCs is that it does not provide the same quality of interaction
that is possible in a traditional setting. This inadequate interaction hinders the bene�ts of
knowing the learner, outlined by Knowles - this study also states that learner behavior is
in�uenced by a combination of the learner's needs plus the learner's situation and personal
characteristics. Other concerns include: 1. Global Achievement gap - The success rate
of MOOCs is not equally distributed across di�erent geographical regions. This global
achievement gap could be caused by barriers such as less broadband Internet access, formal
education, and English or other language pro�ciency. 2. Exacerbated social identity threat
[4] - Students may su�er from the cognitive burden of wrestling with feeling unwelcome in
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a MOOCs platform while trying to learn and, therefore, underperform.
Personalization is important as most MOOCs users come from di�erent educational

backgrounds, have di�erent levels of knowledge on the topic they are trying to learn and
also have di�erent learning styles. Recently, the focus of MOOCs education research has
been to introduce or improve personalized and adaptive learning mechanisms using machine
learning.

Our secondary research also revealed that there are di�erent types of Personas that can
be found among MOOCs users.

Figure 2: Persona Development on whiteboard

We identi�ed the following MOOC user personas:

1. Persona 1 : (Ideal Learner) - Do everything in sequence - watches lectures, takes
quizzes and assignments without skipping anything.

2. Persona 2 : (Passive learner) - Only watches lectures, skips quizzes and assignments.

3. Persona 3 : (�Supposed� expert) - Takes quizzes assignments and watches only a
few lectures.
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4. Persona 4 : (Collectors) - who download videos, don't know what they do.

5. Persona 5 : (Bystanders) - Activity is below threshold.

We created Proto persona for three of our primary personas which we identi�ed to
target. Personas 4 and 5 are outliers whose motivation cannot be clearly understood [5].
This exercise will help us in better understanding our target audience and what their
needs are and how they behave. From this user-centred design process we also hoped to
gain clarity and focus in our project. We will describe our targeted personas in detail below:
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1. Sketch and Name
Alicia 2. Behavioral Demographic Informa-

tion

� 35 yrs old

� Married mother of 2

� Loves spending time with her children

� Took a break from work and trying to
learn new technology to get job

� Doesn't have time for full time college
and uses online courses for �exibility.

3. Pain Points and Needs

� Has trouble understanding new con-
cepts and goes back and forth

� Needs reassurance for learning

� Gives up if the learning curve is steep.

� Needs a guide to understand knowledge
gaps and suggest resources.

� Being a full time mother, she wants to
spend her time e�ciently, while learn-
ing a course online.

4. Potential Solutions

� Review pages before moving on to each
section to help inform her about sec-
tions that she might need to learn more
before moving on to the next section.

� Skill progress bar which shows the
knowledge gaps.

Table 1: Proto Persona 1 - Alicia
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1. Sketch and Name
Frank 2. Behavioral Demographic Informa-

tion

� 30 yrs old

� Single

� Product manager

� Loves to travel

� Overworked

3. Pain Points and Needs

� Wants to a learn a new topic that will
help him boost his career and help him
communicate with his engineers better.

� Being busy does not leave him enough
time to learn the subject/topic in depth
through online courses.

� Only has time to skim the lectures and
not do the assignments.

4. Potential Solutions

� The online tool suggests the user
the basic course content without the
assignments that will allow him to
achieve basic pro�ciency in them.

� Gives him the opportunity to answer a
basic pro�ciency test at the end of the
course.

Table 2: Proto Persona 2 - Frank
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1. Sketch and Name
Jason

2. Behavioral Demographic Informa-
tion

� 40 yrs old

� Senior software developer

� Married father of 2

� Loves photography

3. Pain Points and Needs

� Likes to solve problems and quizzes in
programming topics in which he's an
expert but does not want to watch lec-
tures or just skims through them.

� Doesn't have time to watch each and
every lecture given his busy schedule
and commitments.

� Watch only advanced topics and skips
most of the basic parts.

� He needs reassurance of the fact that
he's an expert in the �eld and has ad-
vanced knowledge than others.

4. Potential Solutions

� Customized learning platform with
suggested topics for learning from
which he can choose topics of interest
thereby saving time.

� Customized quizzes based on the ex-
pert level - basic, intermediate and ex-
pert.

� Progress bar showing his scores/skills
compared to others in the course could
reassure his expertise.

Table 3: Proto Persona 3 - Jason

3.1.2 Primary Research

The goal of our primary research was to get a deeper insight into the learner pain points,
verify our hypothesis that personalized learning can address some learner pain points and
improve overall user experience and discover speci�cally how personalized learning can be
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best applied to MOOCs to solve user problems. The primary research we conducted can
be divided into two phases � Generative phase and Formative phase. For this project,
summative phase of the research is out of scope.

� Generative Phase - What to build: Our research goals were to conduct pri-
mary research to �nd out about general pain points that a learner experiences during
the process of learning through an online platform. In this phase, we conducted
surveys and interviews of MOOCs users.

� Formative Phase � How to Build: Our �ndings from previous surveys and
interviews corroborated the secondary research �ndings that there is a need for mak-
ing MOOCs platforms more engaging by tailoring it to individual needs. We started
the development of a machine learning model the details of which are described in
section 4. We also conducted cognitive walkthroughs with an expert to evaluate
our paper prototypes and low �delity prototypes. Using the feedback from cognitive
walkthroughs, we conducted another round of survey and interviews with a focus on
personalization and to validate if our design considerations will satisfy user needs.
Using this data, we brainstormed some designs that we tested out through usability
tests.

� Summative Phase � How did it do: We are currently working on integrating
the software code of our product with the MOOCs platform. Research methods
like Usability tests and A/B tests may be used to evaluate how well the product is
received.

Figure 3: Flow-chart of our Research Process

3.2 Design Process

In this section we discuss in depth how we conducted our user research and how our designs
evolved.
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