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Abstract
MOOCs, the upcoming platform for online education, are free of charge courses
uploaded by teachers from varying backgrounds of expertise for the benefit of
students, no matter where they are or what topic they wish to study. However, inspite
of the increasing growth curve, concerns have risen pertaining to the level of attention
students pay to the videos or the comfort level they have while studying as compared
to the education received in the presence of a teacher, one on one. This paper aims at
reviewing the brain wave (Attention, Mediation, Raw waves, Delta waves, Alpha
waves, Beta waves, Gamma waves) data collected for 10 college students and then
using basic visualization techniques like histograms, line graphs etc. to draw
conclusions regarding attention span, calmness and overall effectiveness of MOOCs
in the field of education.
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Introduction
In this day and age of advancing educational platforms, Massive Open Online Courses,
abbreviated as MOOCs are the next big thing and are being vastly researched upon.
This development in the field of online and distance learning is one of the most radical
recent ones. MOOCs are essentially not-for-credit online courses that are freely
available and allow anyone who is interested to enroll. There is no limit to the number
of people who are allowed to enroll and a vast multitude of topics are covered, ranging
from Artificial Intelligence and Data Visualization to Languages and Home Sciences.
These videos are now being included in the official teachings in MIT and Harvard
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MOOCs accounts for a lot of factors that differentiate them from the regular teaching
practices like the diversity, informality in the way teaching takes place but most
importantly the vast amount of data that is generated by students as online footprint
with respect to these courses that can then be used for analysis of how students respond
to online environments, what impact a change in the instructional environment brings
etc. MOOCs also prove to be more beneficial for students in thesense that the same
platform/“class” has students with varying degrees of knowledge, expertise and
questions. This results in informative discussion forums and exchange of information
that otherwise may not have been explicitly mentioned in the MOOC.
Debates arise, due to the inherent belief that the shaping a student can receive in the
presence of an educated human cannot be paralleled by nine education alternatives,
where the students essentially work by themselves, in the absence of traditional
supervision.
As far as ratings go, the number of students enrolling remain on an all-time high.
However, the course completion rates are still low. That is mostly because a lot of
students enroll in the course to view a specific topic instead of the whole course.
However, as researched, this is not counted as a dropout, or failure on the part of the
MOOC course, because the aim of the course is not to have students complete it, but
to provide assistance in whichever topic the student needs.
Concerns that have been sparked regarding the attention span students have and how
much material they actually absorb from online tutorials are being researched upon.
This paper looks into the same.
A Study on “MOOC scoring algorithm based on Chinese University MOOC learning
behavior data” proposed an algorithm based on big data of learning behavior.
Information entropy theory is used to take conversion ratio into account. The algorithm
aims at helping the learners understand the learning behavior and state and hence, keep
their interests engaged. The data used is from 4 courses, all from Chinese National
Great Open Online Courses (2017). The algorithm studies all activities carried out by
the students like viewing videos, doing exercises, participating in discussion forums,
completing quizzes and exams etc. It was concluded that the passing rate of the courses
under consideration was low, indicating that most people view MOOCs for specific
topics, not for the certification. Hence, MOOCs are being used as more of an aid than
an original source of knowledge. It was also concluded that the amount of time spent
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watching a video is directly related to the knowledge gained. The comprehensive
scored were viewed using a radar graph. The formula for calculating the process score
was derived in the paper itself. It was concluded that over the years the number of
people passing the courses has increased and that showing this data to the users helps
them understand their learning curve and helps maintain interest [1].Another study
aims at arriving at conclusions regarding the benefits of integrating the use of MOOCs
in regular classroom based teaching while also pointing out the possible hindrances
that can be faced on the same. A balanced student workload was used and qualitative
approach was adopted to analyse the learning diaries maintained by students. The
conclusions were predominantly positive. Sourcing several MOOCs and allowing the
students to choose which one they wish to study promotes positive motivation. The
workload however should be carefully examined so that students face reasonable
expectations. The outcomes of the course should be kept at the forefront to ensure a
productive amalgamation of online and offline learning. Overall, the integration of
MOOCs with classroom based studies is a beneficial step for educating students [2].
A research on “Clustering patterns of engagement in Massive Open Online Courses
(MOOCs): the use of learning analytics to reveal student categories” proposed using
clustering as a means to study how engaged the learners are, with their MOOC courses.
The dataset used is a MOOC offered by Graz University of Technology. An attempt is
made to classify students on the basis of the levels of engagement in the course. The
conclusion to the study was that the addition of intrinsic factors is needed to improve
the future of MOOCs, because extrinsic factors alone are not enough to push students
to be more committed to the MOOCs they enroll for. Focus should be on increasing
motivation and making MOOCs more interactive and engaging [3].
A study on “Deciphering the attributes of student retention in massive open online
courses using data mining techniques” aimed at using classification algorithm
(decision tree) to declare a well-defined rationale for important attributes. The dataset
involves three MOOC courses, and the application of data mining techniques on online
learners, in order to analyse the in-course behavior exhibited by the participants. The
paper also aims at using data mining results to point out the attributes that can help
reduce attrition rate and conduct an analysis on the dropout rates (often significantly
high in MOOCs) by analyzing different cohort behavior. The conclusion of the study
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was that factors like the course that the learner is viewing, the birth year of the viewer
or the age of the viewer are not attributes considered to have a significant say not the
dropout rate associated with the course. They do not play a helpful role in determining
the learning approach taxonomy or in analyzing the cohort behavior and its impacts
on the dropout rate. On the other hand, factors like Days Active, Number of Chapters,
Total number of Events etc. seem to be more influential when it comes to the analysis
in question. Another conclusion was that, in order to increase the number of people
who stay back for the entire MOOC course, the course providers can observe other
courses that have a higher rateof retention. By studying the fuzziness amongst the
enrollees, the course providers can effectively increase their own retention rates.
A report on “Massive Open Online Courses (MOOCs): Data on higher education”
reported the use and benefits of Massive Open Online Courses (MOOC) in the field
of higher education ranging from 2012 to 2017. Further, assessing and categorization
of the MOOCs was done on the basis of multiple factors like the publication journal,
researchers, year of publication, release date, theoretical content, and methodology
used etc. There were five dynamics that were assessed in relation to improving the use
of MOOCs which include intention to use, engagement, motivations, interaction and
satisfaction [5].

Methodology
1) Collection of authentic Brain Wave Data
The dataset used for visualization has been taken from Kaggle.com[16]. The title of the
dataset is “Confused student EEG brainwave data”, uploaded by Haohan Wang. It is
a collection of EEG signal data from 10 college students, recorded while they were
asked to watch MOOC video clips. The video clips were extracted form educational
videos available online that were assumed to be understandable and not confusing for
the college students. These include videos like ones based on basic algebra and
geometry. Videos that count as confusing like ones based on Quantum Physics were
also taken. 20 videos in total, 10 in each category were taken. The students were made
to wear a single channel wireless MindSet that captured the activity of their frontal
lobes while the students watched the videos. The students were also asked to manually
rate whether they felt confused after watching the video on a scale of 1 to 7. All this
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data was recorded.
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Table 1 : Sample of the dataset (Alpha2, Beta2, Gamma2 are not shown) (original
dataset)
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Table 2 : Converted Value Dataset
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2) Workflow
The workflow pertaining to this paper started with the search of an appropriate topic
that was relevant to the students as well as had a substantial role to play in the future.
Since MOOCs are being widely researched upon currently and play a very important
role in the education of students, now and possibly in the fore-seeable future, the topic
was chosen as study of impact of MOOCs on students.
The next task was to collect research papers on topics similar to the one chosen, for
research purposes. A thorough study of 15 such papers was done and the literature
review was formulated. Following this, the collection of dataset was conducted. The
dataset chosen in an open source dataset available on kaggle.com.
Next, the visualization process was conducted. Multiple different plots for the various
fields in the dataset including Attention, Mediation, RAW brain waves etc were
plotted (ranging from cluster dendrogram to histogram). Based on the visualization
and the inference drawn, histograms and line graphs were decided to be the best
visuals. After plotting, inferences were drawn and noted down for every graph. For
the individual line graphs, the dataset was broken down into sub datasets, each then
plotted separately. Conclusions were drawn based on the graphs and the research paper
was concluded after all the references were correctly mentioned and all the citations
were rightfully marked.
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3) BLOCK DIAGRAM

Results and discussions
Graphs were plotted on the basis of the data obtained from the dataset and inferences
were drawn accordingly. Firstly, a histogram was plotted on the basis of the Attention
data. As understood from the histogram plotted for attention, which refers to the
proprietary measure of mental focus, most of the students had a considerably good
attention span, referring to the medium height bars near the middle of the graph. The
values of very low and very high concentration correspond to lesser number of
occurrences which is acceptable as human nature.
However some values of low attention seem to have decent number
of occurrences.
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Next, a histogram for Mediation was plotted.
The histogram for Mediation, which is proprietary measure of calmness shows a very
symmetrical distribution. This indicates that majority of students have appropriate,
normal levels of calmness while viewing the video clips. Cases of anxiety or unnatural
calmness tending to sleepiness are very few.
Then, histograms of the brain waves were plotted: Raw signals, Delta waves, Theta
waves, Alpha waves, Beta waves and Gamma waves in order.
The histogram for the brainwaves also shows the distribution of values, though they’re
not as varied as attention and mediation, meaning that at the minute electricity level,
all the students seem to respond in similar ways.As an addition, the beta brainwaves
for the student with student ID 0 were plotted using line graph and points. The graphs
for all waves for all students were not plotted because that would amount to lot of
graphs which is redundant from inference point of view.
The graphs show the variation in the brainwaves of the student as reported that 10 clips
were selected for this experiment. The same can be plotted for the other students as
well. Beta brainwaves were chosen to be plotted because these are the brain waves that
are studied when the human’s attention is directed towards tasks that are cognitive in
nature. These waves represent the “fast” activity section of the brain when the subject
is alert, engaged in something of a problem solving nature or decision making or is
being attentive in a general sense.For the same student, alpha and gamma waves were
also plotted, to understand the variation for an individual student.
Lastly, the labels of confusion and non-confusion were plotted, first as they were
predefined and secondly, as they were labelled by the students. 0 for not confusing and
1 for confusing were used as normalizing values.
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Graphs
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Inference
The following things were inferred from the graphs that were plotted above.

1. Attention: The graphs shows quite symmetrical pattern of waves, indicating
that majority of student had decent levels of attention. However, a few spikes
in case of very low concentration and low attention span were also noticed.
This indicated that while most students maintain good levels of attention
while watching videos, some of the students fall off the wagon. It was also
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observed that some students paid no attention to provided online courses. This
seems to be a pitfall for MOOC. While the understanding behind this could
be the simple human nature to pay attention to the topics that are of particular
interest to the student and disregard the rest, it can be concluded that the
presence of a teacher pushes students to pay more attention, even to the topics
that may not directly relevant, thereby possibly resulting in higher levels of
information attained.

2. Mediation: Symmetry in waves indicated high level of calmness amongst
the students.
This indicates that MOOCs make students feel more comfortable as
compared to classroom lectures. The presence of a teacher, especially
someone the students would classify as strict or stern tends to make the
students feels nervous and inattentive. This issue could be effectively tackled
by MOOCs.

3. The in-depth analysis of the brains waves would require medical knowledge
which is outside the scope of this research paper but on a surface level it can
be understood that most students respond to the videos in a similar manner.
The waves associated with alertness, amidst fluctuations, stay quite high
while those associated with a deep level of sleep also tend to spike, indicating
that simply watching videos can sometimes seem boring or make students
sleepy. The sleepiness peaks when the student knows that the video series are
about to end. The same peaking is observed in attentiveness so the result to
this can be concluded as ambiguous, varying on an individual basis.

4. The difference in the pre-classification and user classification on the level of
difficulty shows that although students enjoy a level of calmness with
MOOCs, however, certain topics appear to be tough and difficult to
understand without the assistance of a teacher.
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Conclusion
From the inferences drawn from the graphs and the overall study of MOOCs, it
can be concluded that majority of students are very receptive to the use of
MOOCs and it will be a great addition to the regular curriculum being used as of
now. The study of attention and mediation shows that students feel comfortable
with this new and innovative means of education. That being said, a complete
removal of teachers and physical learning is not supported because there are a lot
of factors that are inculcated in students by the presence of a learned individual
which simple videos cannot impart. An amalgamation of the two is be an ideal
setting and the next productive step in the field of education, as is already being
implemented in MIT and Harvard. A widespread adoption of the same is
suggested.
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