Evaluating Geographic Data in MOOCs
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Abstract

Massive Open Online Courses (MOOCs) exhibit a remarkable geographic diver-
sity in terms of student population. While some researchers evaluated MOOCs
geography within a single class, there is no framework for systematically studying
the geographic component of MOOCs. Using the example of student population
of 18 courses offered by HarvardX, Harvard’s division for online learning, we for-
malize the process of evaluating the geographic data of MOOCs with regard to
enrollment and certificate attainment. We report the absolute counts of students
from various countries and relate them to baselines of potential learners such as
population of the country and the number of English speakers. Our approach al-
lows to identify clusters of countries with similar properties and opens discussion
of country-specific factors influencing key metrics of MOOCs. Our findings are
relevant for developers and marketers, as well as for future research involving
MOOC geography.

1 Introduction

Massive Open Online Courses (MOOCs) have a global reach. MOOC student population exhibits a
remarkable diversity in terms of location, gender, demographics, and educational attainment level.
In terms of geography, MOOC students came from 194 countries as recorded for an MITx MOOC
[3] as well as Coursera courses [[[8, 4, 1Y, D]. In terms of gender, current research suggests that
most MOOC students are male (for example, 88% males enrolled in a computer science course
studied by [B]; 80.2% in a course taught by [IX].

The motivations of students taking MOOCs are also quite varied. The reasons for enrolling into
a MOOC class vary from obtaining the knowledge and skills gained as a result from taking the
course, to personal challenge, employment/job advancement opportunities, to even the entertainment
value of the course and social understanding and friends gained as a result of taking the course [3].
MOOC:s attract traditional as well as non-traditional learners [[1]. A study by [I0] indentifies four
clusters of learners with varying learning goals (Auditing, Completing, Disengaging, Sampling).

While there have been some studies of geography and diversity of MOOC students within a class,
few, if any authors examined MOOC student demographics on a scale larger than a single class.
Most importantly, the geography of MOOCS has received little systematic treatment.

In this paper, we develop a systematic approach to the geographic component of MOOCs, which
would prove useful to course developers, marketers, and educational researchers alike. We consider
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baseline populations consisting of learners who potentially can convert into metrics of interest such
as register for an online course or earn a certificate. Since the exact composition of baseline pop-
ulations is an open research question, we suggest and study proxies for them. For the registration
metric, we define two proxies — the population of a country [[6] and the number of English speakers
in a country [5, [, I3, B, 8, 9, [, IS, &, I7]. For certificate earners and gender composition metrics,
we consider the country’s number of registrants as baseline population.

Our approach to the geography of MOOC:s allows to identify meaningful clusters and patterns for
countries with variable characteristics of students and start assessing potential for course adaptation
and differential marketing across countries. Our findings motivate the need for further investigation
of the apparent geographic factors influencing the effectiveness of MOOCsSs by country. We develop
tools for detecting underserved user populations and highlight opportunities for expanding access
and personalizing educational content.

2 Registration

Figure M shows the data on all-time student registration for all HarvardX courses (as of September
8, 2013, there are 5 completed and 13 ongoing courses). Table [l shows data on the top 10 enrolled
countries, collectively accounting for over 2/3 of HarvardX enrollment.

As of September 8, 2013, there were 572,899 all-time registrants from 206 countries in 18 HarvardX
courses (see Figure ). Of those, 53% of registrants did not provide address information or a country
of origin that our parser could recognize. Using the standard assumption of Missing at Random [[2]
for the missing data in the absence of evidence to the contrary, we perform the analysis of course
registration and country of origin of HarvardX MOOQOC:s.

Several key findings emerge: 1) USA has the most registrants, followed by India and Canada; all five
continents are represented among top 10 countries of origin; 2) MOOC’s registration varies across
countries as measured by the fraction of registrants to the country’s population; 3) countries with
large proportion of English speakers in their population tend to be over-represented among top 10
countries of origin of HarvardX MOOC registrants; 4) male registrants represent a majority in most
countries of the world.

1. Most Registrants from US, India, Canada; All 5 continents represented in Top 10

The first variable for measuring MOOCs’ geography is the number of registrants and their geo-
graphic distribution. This variable is a proxy for the course’s popularity worldwide, and presumably
depends on the level of student interest, accessibility, and/or course marketing. In our analysis,
we include all students that indicated their interest in a class by registering on HarvardX platform;
students registering for more than 1 course are counted once for each class.

In our analysis, students from the US account for over 242,000, of 42.3% of all Harvardx MOOC
registrants. The USA is followed by India (over 54,000 students and 9.47%) and Canada (less than
22,000 students and 3.81%).

Countries from all continents (with the exception of Antarctica) are represented among Top 10
countries of origin for the total number of HarvardX MOOC registrants. Australia holds the 4th place
with over 12,000 students, which represents 2.18% of all MOOC registrants. In Africa, Nigeria is the
most enrolled country with the estimated 12,067 students (2.11% of worldwide registrants). Next,
in South America, Brazil has 11,243 students (1.96%) who registered for HarvardX courses. Next,
Spain has the most students in Europe with 10,582 (1.85%); the second largest enrolled European
country that also is on Top 10 list is Great Britain with 8,066 students. Finally, Philippines and
Pakistan are countries of origin for almost 20,000 students.

2. MOOC usage as registration to population varies significantly across countries

The high-level registration data on Figure [ do not control for the countries’ populations. Indeed,
if HarvardX online courses were equally used in all countries around the world, one would expect
registration numbers to be a constant proportion of the country’s population. Hence, we propose a
variable that would account for the number of registrants relative to the country’s population. This
variable can show not only how many students registered for a MOOC in a given country, but also
how many students could be potentially interested or reached with more marketing.
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Country-level percentages and enrollments estimated from students whose addresses include recognizable countries.
52.67% of registrants have no reported or recognizable country.

Figure 1: Estimated registration for HarvardX courses (all-time) by country as of September 8, 2013.

Table 1: Estimated enrollment and worldwide proportions of registrants in Top 10 countries of
origin for registrants for 18 HarvardX courses as of September 8, 2013, sorted most to least regis-
tered; country registration percentage as the percentage of all HarvardX students that registered for

HarvardX MOOC; country registrants as a fraction of the country’s population, in ﬁo%; country
registrants as a fraction of English speakers, in 100(7
Continent Country Registration Reg. % Reg. / Pop., 11 % R./Eng. P, 100‘7
N.America United States 242,279 42.29% 7.64 9.06
Asia India 54,230 9.47% 0.44 4.33
N. America Canada 21,853 3.81% 6.22 8.66
Australia Australia 12,474 2.18% 5.38 7.19
Africa Nigeria 12,067 2.11% 0.70 1.53
S. America Brazil 11,243 1.96% 0.56 11.83
Europe Spain 10,582 1.85% 227 10.75
Asia Philippines 10,099 1.76% 1.03 1.33
Asia Pakistan 9,505 1.66% 0.52 1.07
Europe  United Kingdom 8,066 1.41% 1.27 1.35

For example, HarvardX registrants in the United States account for 7.64 one-hundredths of a percent
(basis points) of the country’s population. For India the number is just 0.44 basis points - although
India is the second most-enrolled country, HarvardX MOOC:s are least used in India among the top
ten enrolled countries. China’s registrants account for only 0.04 basis points. In Spain and Greece,
the fractions of registrants to country population are high: 2.27 basis points in Spain and 6.96 basis
points in Greece.

Some of potential explanations for such variety include but are not limited to the proliferation of
English language, differences in marketing, cultural environment, internet access, perceived value
of education, interest in the US education, state of the economy, among others. Future studies will
need to determine the importance of various factors for MOOC registration. Following is an example
of accounting for one such factor, number of English speakers in a country.

3. English-speaking countries are over-represented among Top 10

To account for one of the potential factors cited above (number of English speakers), we examined
the relationship between the registration rate and the number of English speakers in a country.

Among top 10 countries of origin, six have over 50% of English speakers in their population. How-
ever, the other four countries have a significant number of English speakers as well, such as India
(125M English speakers, accounting for 9.47% of registrants). Nigeria has about 79M English



speakers; Pakistan about 89M. Another deviation is Brazil (9.5M English speakers, or 5% of its
population).

4. Male registrants represent a majority in all but 10 countries of the world

Within all HarvardX courses, we estimate 63.4% males and 36.6% females using Missing at Random
assumption for missing or undisclosed gender data with 8.4% missing data. Gender composition by
country varies (see Figure D).
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Country-level female registrants percentages estimated from students whose addresses include recognizable countries.
7.36% of registrants with reported and recognizable country have no reported gender (male or female).

Figure 2: Estimated proportion of female registrants for HarvardX courses by country as of Septem-
ber 8, 2013.

Some individual courses (such as SPU27x, The Science of Cooking, launching October 2013), regis-
ter relatively equal gender percentages of registrants (50.71% male and 49.29% female). Worldwide,
there are only 10 countries with more than 50% female registrants. Among them, Philippines has
the largest estimated number of registrants, just over 10,000 (1.78% of worldwide enrollment), with
estimated 50.9% females. The second country with most female registrants is Greece with estimated
7,522 registrants and 52.3% females.

3 Certificate attainment

HarvardX allows students who fulfilled course requirements and completed a course to obtain cer-
tificates of completion. As of September 8, there were 15,895 certificates of completion issued to
students in 155 countries by 5 completed HarvardX MOOCs (see Figure B). All numbers of cer-
tificates are estimated. Estimation is based on the Missing at Random assumption with 46% of
registrants missing address information. Table D presents top 10 countries by number of issued cer-
tificates, together accounting for almost 2/3 of all certificates issued by HarvardX to date (64.1%).

Several findings emerge from certificate completion data: 1) most countries that account for the
most registrants also have the most certificate earners; 2) if ranked by percentage of registrants who
pursued and received certificates, rather than absolute number of certificates, European countries
lead strongly; 3) international students, on average, are more more likely to receive a certificate than
their American counterparts.

1. Most certificates in countries with highest registration numbers

Similarly to the top countries by origin of registrants, United States and India account for most
certificate earners, with 4,674 certificates (29.41% of total certificates issued), and 1,606 certificates
(10.1% of all certificates), respectively. However, some of the other Top 10 countries changed.

The third country with most certificates is Spain (725 certificates, 4.56% of all), which was also on
the top 10 registrants’ list. Spain’s European counterpart Greece, which was not represented on the
top 10 countries of origin for registrants, holds the 4th place in terms of total number of certificates
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Country-level certificate obtainment estimated from students whose addresses include recognizable countries, with at least 75 registrants per country.
45.61% of certificate earners have no reported or recognizable country.

Figure 3: Estimated certificate attainment rates for 5 completed HarvardX MOOCsSs by country as of
September 8, 2013. Estimation performed for countries with at least 75 registrants.

Table 2: Estimated certificate earner numbers, certificate attainment rate relative to number of reg-
istrants, and certificate earner proportion in worldwide total for top 10 countries by number of cer-
tificate earners for 5 completed HarvardX MOOC:s.

Continent Country Certificates Cert./Reg. Certificates %
N. America United States 4,674 3.72% 29.41%
Asia India 1,606 5.12% 10.1%
Europe Spain 725 12.72% 4.56%
Europe Greece 623 13.58% 3.92%
N. America Canada 567 4.88% 3.57%
Europe Germany 455 12.68% 2.86%
S. America Brazil 439 6.82% 2.76%
Australia Australia 411 6.05% 2.59%
Africa Nigeria 390 4.94% 2.45%
Europe United Kingdom 299 6.53% 1.88%

(623 certificates, 3.92% of total). Another notable addition to the Top 10 list is Germany, holding
the 6th place with 455 certificates and 2.86% of total awarded certificates.

2. European countries have the highest certificate attainment rate, not absolute number

In addition to considering the total number of certificates, we analyzed the rate of certificate at-
tainment — the number of certificates divided by the number of registrants in a given country. A
high certificate attainment rate can be a strong manifestation of academic persistence or proficiency.
Alternatively, it may indicate weaker marketing in a given country so that more motivated students
self-select into registering and completing. In case maximizing the number of certificate earners is
an objective of a MOOC provider, it can be useful to study the geography of certificate attainment.

The mean rate of certificate attainment world wide for MOOCS considered in our analysis is 4.3%.
The country with the highest certificate attainment worldwide is Greece with estimated 13.6% of
initial registrants completing the course with a certificate. Students from European countries display
high persistence with some of the highest certification rates worldwide. Five of the six countries with
the highest certicifate attainment rates in the world are European: Greece (13.6%), Spain (13.1%),
Slovakia (13.0%), Germany (12.8%), and Czech Republic (10.1%).

Latin American countries with the highest enrollment tend to have higher than average certificate
attainment rates of 6-9%. For example, certificate attainment is estimated at 6.82% for Brazilian
students, 7.69% for students in Colombia, and 9.01% for those in Argentina. An exception is Peru
with 3.58% certificate attainment rate. Asian countries exhibit variable certificate attainment rates.



Three countries with the highest estimated values are Uzbekistan (9.77%), Myanmar (9.73%), and
Sri Lanka (9.23%). The Four Asian Tigers (Hong Kong, Singapore, South Korea, and Taiwan) all
have higher than average certificate attainment rates (5.93%, 6.71%, 4.59%, 4.73%, respectively).
In Africa, students in countries along the east coast form a coherent cluster with 7.8% certificate
attainment in Botswana, 7% in Kenya, and 6.4% in South Africa. The highest-enrolled country
Nigeria (estimated 9,445 students) accounts for 4.94% certification rate.

3. International students receive certificates at higher rate than Americans

While the the number of both course registrants and certificate earners is the highest in the United
States, the proportions of registrants and certificate earners in the worldwide student body are dif-
ferent. US accounts for estimated 42% of worldwide registrants (see Table ) but only for 29% of
certificate earners. The rate of certificate attainment for the US is 3.72%, which is lower than world-
wide average of 4.3%. This suggests that international students, on average, are more persistent in
their studies then their American counterparts taking HarvardX online courses.

Understanding the reasons of the apparent difference in persistence across student populations from
different countries will help develop online learning experiences accessible and useful to more stu-
dents worldwide.

4 Discussion

In this study, we develop an approach to analyzing the geographic components of MOOCs that
considers fractions of realized registrants or certificate earners to populations of potential learners
in each country. The framework allows to uncover meaningful geographic variation for HarvardX
MOOC:s and generalizes to other course providers.

We suggest several directions for future research. The proxies for baseline populations used in our
study (i.e. country population size, number of English speakers, registrants) can be refined, tested,
and supplemented by others such as the size of middle class, number of people with Internet access,
number of high school graduates, and others. Future research is also needed on country-specific
factors influencing key MOOC metrics such as registration and certificate attainment. Such analyses
will help direct efforts of course developers, researchers, and marketers of MOOC:s.
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