Chapter 18: Diverse Big Data and Randomized
Field Experiments in MOOCs
René F. Kizilcec,1 Christopher Brooks2
1
2

Department of Communication, Stanford University, USA
School of Information, University of Michigan, USA

DOI: 10.18608/hla17.018

ABSTRACT
A new mechanism for delivering educational content at large scale, massive open online
courses (MOOCs), has attracted millions of learners worldwide. Following a concise account
of the recent history of MOOCs, this chapter focuses on their potential as a research instrument. We identify two critical affordances of this environment for advancing research
RQOHDUQLQJDQDO\WLFVDQGWKHVFLHQFHRIOHDUQLQJPRUHEURDGO\7KHāUVWDIIRUGDQFHLV
the availability of diverse big data in education. Research with heterogeneous samples
of learners can advance a more inclusive science of learning, one that better accounts
for people from traditionally underrepresented demographic and sociocultural groups
in more narrowly obtained educational datasets. The second affordance is the ability to
FRQGXFWODUJHVFDOHāHOGH[SHULPHQWVDWPLQLPDOFRVW5HVHDUFKHUVFDQTXLFNO\HYDOXDWH
PXOWLSOHWKHRU\EDVHGLQWHUYHQWLRQVDQGGUDZFDXVDOFRQFOXVLRQVDERXWWKHLUHIāFDF\LQDQ
DXWKHQWLFOHDUQLQJHQYLURQPHQW7RJHWKHUGLYHUVHELJGDWDDQGH[SHULPHQWDWLRQSURYLGH
HYLGHQFHRQÜZKDWZRUNVIRUZKRPÝWKDWFDQH[WHQGWKHRULHVWRDFFRXQWIRULQGLYLGXDO
differences and support efforts to effectively target materials and support structures in
online learning environments.
Keywords:5HVHDUFKPHWKRGRORJ\ELJGLYHUVHGDWDUDQGRPL]HGāHOGH[SHULPHQWVLQFOXsive science, MOOC

Massive open online courses (MOOCs) are a technological innovation for providing low-cost educational
H[SHULHQFHVWRDZRUOGZLGHDXGLHQFH,QVRPH
RIWKHāUVW022&VDWWUDFWHGKXQGUHGVRIWKRXVDQGV
of people from countries around the world (Waldrop,
2013), providing momentum for a disruption in higher
HGXFDWLRQ-XVWDIHZ\HDUVODWHUKXQGUHGVRILQVWLWXWLRQV
worldwide began to offer MOOCs on online learning
platforms such as Coursera, EdX, and FutureLearn.
%H\RQGH[SDQGLQJDFFHVVWRKLJKHUHGXFDWLRQ022&V
have generated unprecedented amounts of educational
GDWDWKDWKDYHIXHOOHGVFKRODUVKLSLQH[LVWLQJDFDGHPic communities and sparked interests in disciplines
that were historically less involved in the learning
VFLHQFHV7KLVKDVDPSOLāHGUHVHDUFKLQH[LVWLQJLQterdisciplinary communities and given rise to entirely
new communities at the intersections of education,
computer science, human factors, and statistics. For
WKHāHOGRIOHDUQLQJDQDO\WLFVZHKLJKOLJKWWZRQRYHO
IHDWXUHVRI022&VWKDWFDQHQKDQFHQH[WJHQHUDWLRQ

research: the availability of not just big but also diverse
learner-level educational data, and the opportunity to
UXQODUJHRQOLQHāHOGH[SHULPHQWVDWORZFRVW
7KHāUVWIHDWXUHRI022&VWKDWVXSSRUWVLQQRYDWLYH
research is the amount and nature of the data that
can be collected. MOOCs collect learner data that
LVGHHSDVZHOODVEURDGāQHJUDLQHGUHFRUGVIURP
individual learners’ interactions with content in the
learning environment for a large number of learners
(Thille et al., 2014). The dimensions of this recently
available data enable applications of machine learning
and data mining techniques that were previously infeasible. Beyond the large scale, however, the learner
population is also considerably more diverse in MOOCs
than in typical college courses. MOOCs attract more
learners from countries that are not Western, EduFDWHG,QGXVWULDOL]HG5LFKDQG'HPRFUDWLF :(,5' 
WKHSRSXODWLRQRQZKLFKPRVWH[SHULPHQWDOVRFLDO
sFLHQFHLVEDVHG +HQULFK+HLQH 1RUHQ]D\DQ 
'LYHUVHGDWDLVFULWLFDOIRUDGYDQFLQJLQFOXVLYHVFLHQWLāF
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theories and educational practices, ones that apply
to a broader population. Moreover, big diverse data
HQDEOHVUHVHDUFKWKDWLGHQWLāHVLQGLYLGXDOGLIIHUHQFHV
between demographic and sociocultural groups (e.g.,
heterogeneous effects of an intervention) that could
QRWEHLQYHVWLJDWHGLQH[LVWLQJUHVHDUFKZLWKVPDOORU
homogenous samples.
The second feature of MOOCs that promises to increase
the pace and impact of educational research is the ability
WRFRQGXFWRQOLQHH[SHULPHQWVUDSLGO\HFRQRPLFDOO\
DQGZLWKKLJKāGHOLW\ 5HLFK ,QWKHWHFKQRORJ\
industry, this is referred to as A/B testing to convey
that individuals are randomly assigned to one of two
H[SHULPHQWDOFRQGLWLRQV2QOLQHH[SHULPHQWDWLRQ
enables rapid iteration to test theories and practices,
EHFDXVHPXOWLSOHH[SHULPHQWVFDQUXQLQSDUDOOHODQG
UHVHDUFKHUVFDQDGGGHOHWHDQGPRGLI\H[SHULPHQWV
in real time and at low cost. For instance, a researcher
might compare different versions of lecture videos in
a course (e.g., varying the introduction to a topic and
how concepts are presented) and observe performance
on subsequent assessments. Once enough data has
been collected, the researcher may drop those lecture
versions associated with the lowest scores and add new
YHUVLRQVEDVHGRQWKHRU\DQGWKHUHVXOWVRIH[LVWLQJ
versions, and continue iterating. In this process, the
UHVHDUFKHUPD\āQGWKDWDSDUWLFXODUYHUVLRQZRUNV
EHVWIRUDVSHFLāFJURXSRIOHDUQHUVIRULQVWDQFHOHVV
educated learners. This may provide novel theoretical
insights and it calls for adaptive presentation of conWHQWWRRSWLPL]HIRUOHDUQLQJ'LVFRYHU\RILQGLYLGXDO
differences and responsive adaptation of content is
feasible in digital learning environments with large
heterogeneous samples of learners, such as in MOOCs.
The goal of this chapter is to map out these two features of MOOCs, in light of the development of the
āHOGRIOHDUQLQJDQDO\WLFVDQGGLVFXVVKRZWKHVH
features might advance the theory and practice of
learning and instruction. We begin this chapter with
a brief historical overview of the genesis and development of MOOC initiatives. We discuss the advantages of big data and diverse learner samples for research and we review work that has begun to leverage
these affordances. Then we turn to the opportunities
WKDWRSHQXSWKURXJKH[SHULPHQWDWLRQDQGUDSLGLWeration, and discuss how these have been used thus
far in MOOC platforms. We close the chapter with a
discussion of current limitations and ways to leverage
the opportunities of large-scale digital learning environments more effectively.

THE PAST AND PRESENT OF MOOCS
7KHGHYHORSPHQWRI022&VRFFXUUHGLQWKHFRQWH[WRI
a long tradition of efforts to increase access to education, including distance learning (e.g., correspondence
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schools, radio instruction), open access universities,
and open educational resources (Simonson, Smaldino,
$OEULJKW =YDFHN +RZHYHUWKHQRWLRQRIZKDW
constitutes a MOOC fundamentally shifted between
ZKHQ*HRUJH6LHPHQVDQG6WHSKHQ'RZQHV
IDFLOLWDWHGWKHāUVW022& 6LHPHQV DQG
when the New York TimesGHFODUHGÜWKH\HDURIWKH
022&Ý 3DSSDQR 7KLVVKLIWOHG6LHPHQV  
to distinguish the original cMOOCs, which are based
on the connectivist pedagogical model that emphaVL]HVFROOHFWLYHNQRZOHGJHFUHDWLRQZLWKRXWLPSRVLQJ
DULJLGFRXUVHVWUXFWXUHIURPODWHU[022&V LHWKH
MOOCs of 2012 and onwards), which are mostly based
on the instructionist model of lecture-based courses
with assessments and a rigid course structure. StanIRUG8QLYHUVLW\3URIHVVRUV6HEDVWLDQ7KUXQ'DSKQH
Koller, and Andrew Ng, who re-envisioned MOOCs as
GLJLWDODPSOLāFDWLRQVRIWKHLUOHFWXUHFODVVHVWRUHDFK
a broader audience, sparked this ideological shift.
This vision led to the creation of several corporate
DQGQRQSURāW022&SURYLGLQJRUJDQL]DWLRQVPRVW
notably Coursera, Udacity, EdX, and FutureLearn.
Institutions of higher education worldwide rushed to
contribute to the growing number of courses, with
each course attracting tens of thousands of learners
(Waldrop, 2013).
7KHLQLWLDOH[FLWHPHQWDQGPRPHQWXPEHJDQWRIDGH
once it became apparent that MOOCs fell short of
delivering on the promise of providing universal lowFRVWKLJKHUHGXFDWLRQ7KHāUVWVREHULQJSLHFHRI
evidence was that only a small percentage of learners
who start a course go on to complete it (Clow, 2013;
Breslow et al., 2013), and although completion is not
HYHU\RQHÚVJRDO .L]LOFHF 6FKQHLGHU.L]LOFHF
3LHFK 6FKQHLGHU WKLVSDWWHUQVXJJHVWVWKDW
critical barriers have remained unaddressed. The
VHFRQGVREHULQJUHDOL]DWLRQFRQFHUQHGWKHSURPLVH
of advancing access for historically underserved
populations. Many MOOC learners are already highly
educated (Emanuel, 2013). Moreover, learners in the
8QLWHG6WDWHVWHQGWROLYHLQPRUHDIĂXHQWDUHDVDQG
individuals with greater socioeconomic resources
DUHPRUHOLNHO\WRHDUQDFHUWLāFDWH +DQVHQ 5HLFK
2015). Further evidence shows that socioeconomic
achievement gaps in MOOCs occur worldwide in
terms of education levels and levels of national deYHORSPHQW .L]LOFHF6DOWDUHOOL5HLFK &RKHQ 
and, moreover, that women underperform relative to
PHQ .L]LOFHF +DODZD 7KHVHSDWWHUQVPD\
be partly due to structural, cultural, and educational barriers (e.g., Internet access, prior knowledge,
ODQJXDJHVNLOOVFXOWXUHVSHFLāFWHDFKLQJPHWKRGV 
Additionally, learners may face social psychological
barriers, such as the fear of being seen as less capable because of their social group (i.e., social identity

threat) and feeling uncertain about their belonging in
022&VIURPHOLWH:HVWHUQLQVWLWXWLRQV .L]LOFHFHWDO
6WHHOH6SHQFHU -RVKXD:DOWRQ &RKHQ
2007). At least in terms of completion rates, North
$PHULFDQ022&VKDYHGLVSURSRUWLRQDWHO\EHQHāWHG
more privileged learners, posing a critical challenge
for a technology designed to promote educational
equity. This highlights the amplifying power of techQRORJ\QDPHO\WKDWQHZWHFKQRORJLHVWHQGWRUHĂHFW
H[LVWLQJLQHTXDOLWLHVXQOHVVDFWLYHVWHSVDUHWDNHQWR
address them. In fact, as evidence of a lack of support
for underserved populations emerged, platform providers broadened their initial focus on prominent US
partners and started pursuing international university
SDUWQHUV1*2VDQGIRUHLJQJRYHUQPHQWV:KLOHHDUO\
MOOC platforms focused on providing desktop-based
OHDUQLQJH[SHULHQFHVSODWIRUPGHYHORSPHQWHIIRUWV
DOVRVKLIWHGWRZDUGVH[SDQGLQJVXSSRUWIRUPRELOH
devices as a way to increase access in developing
countries, where mobile Internet is pervasive.
7KHLVVXHRIDFFUHGLWDWLRQDQGFHUWLāFDWLRQIRU022&
learning activities has been under constant consideration as the movement has matured. While content
was originally provided free of charge, the value of a
FHUWLāFDWH DQGDÜYHULāHGFHUWLāFDWHÝZKHUHDQLQGLvidual’s identity is linked more closely to their course
activity) has attracted learners willing to pay for access
WRFRQWHQWRUMXVWWRUHFHLYHDFHUWLāFDWHDWWKHHQG
7KHFHUWLāFDWHFUHGHQWLDOKDVDOVRHYROYHGRYHUWLPH
A number of institutions offer degrees independent of
academic institutions (e.g., Udacity Nanodegrees); use
MOOCs as a gateway opportunity to complete liberal
DUWVFRXUVHVRQOLQH HJWKH$UL]RQD6WDWH8QLYHUVLW\DQG
EdX Freshman Academy partnership); create compact
online postgraduate programs (e.g., MIT Microdegrees)
with the option to use this credential as a pathway to
a traditional graduate degree; and offer full graduate
programs online (e.g., University of Illinois’ iMBA and
'DWD6FLHQFHSURJUDPVRQWKH&RXUVHUDSODWIRUP 
There is an increasing supply of courses and short
programs from various institutions, especially on popXODUWRSLFVOLNHGDWDVFLHQFH*RLQJIRUZDUGDVPRUH
HIāFLHQWPDUNHWSODFHVGHYHORSWKDWEHWWHUFRQQHFW
HPSOR\HUVDQGHGXFDWLRQDOLQVWLWXWLRQVZHH[SHFW
to see increased competition between educational
institutions both to attract learners to their courses
and to offer courses that can demonstrate superior
workplace performance and career opportunities.

ENRICHING THEORY AND PRACTICE
WITH DIVERSE BIG DATA IN
EDUCATION
Theories of learning and instruction describe parts
RIDFRPSOH[V\VWHP 0LWFKHOO $Q\UHVHDUFK
WKDWH[DPLQHVDQLQVWUXFWLRQDOPHWKRGRUDOHDUQLQJ
VWUDWHJ\LVWKHUHIRUHOLPLWHGE\LWVSDUWLFXODUFRQWH[W

IRUH[DPSOHSDUWLFLSDQWVÚSULRUNQRZOHGJHRUWKHVXEMHFW
DUHD:KLFKRIWKHKXQGUHGVRISRWHQWLDOFRQWH[WXDO
DWWULEXWHVPDWWHULQDSDUWLFXODULQVWDQFHLVGLIāFXOW
to predict and infeasible to test. We therefore rely
RQVFLHQWLāFWKHRU\WRFRQVWUDLQWKLVFRPSOH[LW\DQG
identify the variables that matter (Koedinger, Booth, &
Klahr, 2013). Nonetheless, educational theory is never
conclusive or all encompassing. Empirical research in
education, and the social sciences at large, tends to
IRFXVRQVSHFLāFFRQWH[WVWRUHGXFHFRPSOH[LW\DWWKH
H[SHQVHRIH[WHUQDOYDOLGLW\,QSDUWLFXODUPXFKHPSLULFDO
research in the social sciences is based on studies of
SHRSOHLQ:(,5'FRQWH[WVVXFKDV86FROOHJHVWXGHQWV
who participate in psychology lab studies (Henrich,
+HLQH 1RUHQ]D\DQ 7KLVUDLVHVTXHVWLRQVDERXW
WKHJHQHUDOL]DELOLW\RIH[LVWLQJUHVXOWVDQGPRGHOVWR
GLIIHUHQWFRQWH[WVDQGSRSXODWLRQV7KHVHFRQFHUQV
KDYHDOVREHHQUDLVHGVSHFLāFDOO\DERXWUHVHDUFKRQ
technology-enhanced education (Ocumpaugh, Baker,
*RZGD+HIIHUQDQ +HIIHUQDQ%ODQFKDUG 
To address this challenge, researchers require access to
learner samples that are larger and more diverse than
traditionally available. Such diverse learner samples
are commonplace in MOOCs.
The supply and range of courses available on MOOC
platforms has steadily increased since their initial
offerings (Shah, 2015). These courses have been
created by institutions around the world, including
universities, museums, and national institutes. In early
&RXUVHUDDQQRXQFHGWKDWWKH\KDGUHDFKHG
million learners worldwide.1 Most learners are located
LQWKH8QLWHG6WDWHV&KLQD,QGLDDQG%UD]LOZLWKWKH
VWURQJHVWJURZWKLQHQUROOPHQWLQ0H[LFR&RORPELD
%UD]LODQG5XVVLD)RXULQWHQOHDUQHUVDUHZRPHQ
on average, but the gender ratio ranges from 22% in
1LJHULDWRLQWKH3KLOLSSLQHV/LNHZLVHLQWHUHVWLQ
various course topics varies by gender and location:
business courses are most popular in France, while
3ROLVKOHDUQHUVSUHIHUFRPSXWHUVFLHQFHWKHVXEMHFW
area with (globally) the least gender balance. Coursera learners tend to be well educated: around 80%
had already earned a bachelor’s degree, according to
DVXUYH\LQ =KHQJKDRHWDO 7KLVSDWWHUQ
resembles that of FutureLearn, a MOOC platform based
in the United Kingdom, used by 3 million learners in
2: 73% hold degrees and, in contrast to Coursera,
DUHZRPHQ(G;3 and Udacity,4 two other major
022&SURYLGHUVKDGVHUYHGVL[PLOOLRQDQGWZRPLOOLRQ
OHDUQHUVE\UHVSHFWLYHO\0DQ\RWKHULQVWLWXWLRQV
offer MOOCs, either through traditional learning
management systems (e.g., the Canvas Network), via
institutionally deployed open-source platforms (e.g.,
KWWSVEORJFRXUVHUDRUJSRVW
https://about.futurelearn.com/press-releases/futurelearn-has-3-million-learners/
3
KWWSEORJHG[RUJHG[\HDULQUHYLHZ"WUDFN EORJ
4
https://www.udacity.com/success
1

2
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Open EdX), or through proprietary or custom developed
platforms. Together, according to data collected by
Class Central (Shah, 2015), 550 institutions have created
4,200 courses spanning virtually all disciplines that
are reaching a remarkably heterogeneous population
of over 35 million people worldwide.
While the data collected within a MOOC is high in
velocity and volume, two of the three characteristics of big data (Laney, 2001), it can be limited with
respect to variety, unless active measures are taken
to achieve variety. Traditional educational systems
collect both detailed demographic information (e.g.,
JHQGHUHWKQLFLW\SUR[LHVIRUVRFLRHFRQRPLFVWDWXV 
and prior knowledge measures (e.g., prior college
HQUROOPHQWVKLJKVFKRROJUDGHVVWDQGDUGL]HGWHVW
scores). However, these variables are not collected
automatically in MOOCs in order to maintain a low
barrier to entry. Many MOOC-providing institutions
thus began to collect this data through optional
surveys. A self-selected group of learners, who tend
to be more committed to completing the course, are
also those who tend to complete these surveys. Reich
(2014) suggested that roughly one quarter of enrolled
OHDUQHUVāOORXWDFRXUVHVXUYH\7KHVKHHUYROXPHRI
collected survey responses can be high (often tens of
thousands), though it is important to remember that
these data represent a skewed sample of generally
more motivated learners. Improved mechanisms for
data collection that overcome current limitations for
unobtrusively obtaining comprehensive information
on learner backgrounds are needed. Nevertheless,
currently available survey data supports the assumption
that MOOC learners constitute a relatively heterogeneous population from around the globe.
Access to a heterogeneous learner population brings
two major advantages for advancing educational theory
and practice. First, when evaluating an instructional
method or analytic model on a heterogeneous sample,
the results are more representative of a diverse set
of learners, which reduces the likelihood of drawing
conclusions that have adverse consequences for unGHUUHSUHVHQWHGJURXSV([WHQGLQJWKHRU\EDVHGRQ
evidence from heterogeneous samples also promotes
the development of more inclusive environments that
support learners of various backgrounds. The second
major advantage of heterogeneous learner samples is
WKDWWKH\FDQUHYHDOLQGLYLGXDOGLIIHUHQFHV'LYHUVLW\LV
an essential ingredient for advancing an understanding
of what works for whom and why — insights that enable
effective tailoring of course materials and instructional
methods. There is substantial room for improvement
EH\RQGWDLORULQJWRWKHÜDYHUDJHOHDUQHUÝZKRPD\QRW
HYHQUHVHPEOHDQ\RIWKHDFWXDOOHDUQHUV 5RVH 
,QIDFWOHDUQLQJVFLHQWLVWVKDYHLGHQWLāHGQXPHURXV
YDULDEOHVWKDWLQĂXHQFHWKHHIāFDF\RILQVWUXFWLRQDO
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methods, including prior knowledge, cognitive control,
PHQWDODELOLW\DQGSHUVRQDOLW\ -RQDVVHQ *UDERZVNL
 )RUH[DPSOHSULRUNQRZOHGJHLVDZHOOGRFXPHQWHGLQGLYLGXDOGLIIHUHQFH $PEURVH%ULGJHV'L3ietro, Lovett, & Norman, 2010), such that instructional
methods that are relatively effective for novice learners
can become ineffective, even counterproductive, for
learners with increasing domain knowledge — a pheQRPHQRQNQRZQDVH[SHUWLVHUHYHUVDO .DO\XJD$\UHV
Chandler, & Sweller, 2003). Taken together, diverse big
data can advance a more inclusive science that moves
beyond tailoring to averages.
$OWKRXJKUHVHDUFKHUVKDYHH[DPLQHGFRXQWOHVVLQdividual differences, there is a scarcity of replication
VWXGLHVLQWKHāHOGRIHGXFDWLRQ5HSOLFDWLRQVDFFRXQW
for only 0.13% of published papers in the 100 major
MRXUQDOV 0DNHO 3OXFNHU DQGPDQ\RIWKHVH
studies rely on relatively homogenous student popXODWLRQVLQ:(,5'FRXQWULHV(YHQLIVWXG\VDPSOHV
were more diverse, the meta-analysis of individual
VWXGLHVDFURVVGLIIHUHQWOHDUQLQJFRQWH[WVZRXOGEH
complicated by variation in instructional conditions,
much of which remains unobserved and therefore
XQDFFRXQWHGIRU *DÇHYLİ'DZVRQ5RJHUV *DÇHYLİ
 022&VDQGRQOLQHOHDUQLQJHQYLURQPHQWVPRUH
generally can begin to address this pressing issue.
These environments are particularly well suited for
conducting large-scale studies with diverse samples
LQDQDXWKHQWLFOHDUQLQJFRQWH[WDQGLWLVVXEVWDQWLDOO\
IDVWHUDQGFKHDSHUWRFRQGXFWDQH[DFWUHSOLFDWLRQ
study in a MOOC by rerunning the same course or by
embedding the same study in another course. In fact,
MOOCs are especially suitable for conducting disciplinary research into what instructional approaches
are most effective for different groups of learners. For
H[DPSOHLQSK\VLFVHGXFDWLRQGLIIHUHQWDSSURDFKHVWR
teaching the second law of thermodynamics have been
SURSRVHGDQGWHVWHG HJ&RFKUDQ +HURQ 
but it is unclear which approach is most effective for
learners from different parts of the world.
A critical dimension of diversity in MOOCs is geography, and thus culture. MOOCs assemble learners from
Western and Eastern countries with their distinct
cultural foundations of learning (Li, 2012). In Eastern
FRXQWULHV HJ&KLQD-DSDQ OHDUQLQJWHQGVWREH
viewed as a virtuous, life-long process of self-perfection,
EDVHGRQ&RQIXFLDQLQĂXHQFHVZKHUHDVLQ:HVWHUQ
countries (e.g., US, Canada), learning is seen as a form
of inquiry that serves the goal of understanding the
world around us, based on Socratic and Baconian inĂXHQFHV,QGHHGVWXGHQWVIURP&RQIXFLDQ$VLDZKR
attend Western universities go through a period of
academic adjustment (Rienties & Tempelaar, 2013)
and this culture shock can hinder learning and raise
IHHOLQJVRIDOLHQDWLRQ =KRX-LQGDO6QDSH7RSSLQJ 

7RGPDQ 7KLVKLJKOLJKWVWKHSRWHQWLDOLQĂXHQFH
of cultural differences, and individual differences more
EURDGO\RQWKHHIāFDF\RILQVWUXFWLRQDODSSURDFKHV
022&VSURYLGHVXIāFLHQWO\GLYHUVHOHDUQHUVDPSOHV
WRLQYHVWLJDWHLQGLYLGXDOGLIIHUHQFHVDQGUHāQHH[LVWing theories by evaluating understudied dimensions
of learner characteristics, both at an individual and
group level. New insights into individual differences
can inform current practices that support academic
DGMXVWPHQWDQGWDLORUHGOHDUQLQJH[SHULHQFHVLQERWK
in-person and online environments.

Current Research that Leverages
Diverse Big Data in MOOCs
Researchers are just beginning to leverage the potential
of large, heterogeneous learner data from MOOCs.
Recent studies have investigated demographic and
JHRJUDSKLFGLIIHUHQFHVLQFRXUVHQDYLJDWLRQ *XR 
5HLQHFNH OHDUQHUPRWLYDWLRQ .L]LOFHF 6FKQHLGHU
 SHUVLVWHQFHDQGDFKLHYHPHQW 'H%RHU6WXPS
6HDWRQ %UHVORZ.L]LOFHF +DODZD
.L]LOFHFHWDO DQGVRFLRHFRQRPLFGLIIHUHQFHV
in course completion of learners in the United States
+DQVHQ 5HLFK DQGZRUOGZLGH .L]LOFHFHWDO
2017). Notably, although learner demographics account
IRUVLJQLāFDQWGLIIHUHQFHVLQFRXUVHRXWFRPHVWKH\
provide limited improvements over behavioural log
GDWDLQWKHFRQWH[WRISUHGLFWLYHPRGHOOLQJ %URRNV
Thompson, & Teasley, 2015a; Brooks, Thompson, &
7HDVOH\E :HEULHĂ\GHVFULEHWZRH[DPSOHV
from the literature that highlight a range of possible
approaches for leveraging diversity in MOOCs.
:HāUVWFRQVLGHUZRUNE\.XONDUQL&DPEUH.RWWXUL
Bernstein, & Klemmer (2015), who set out to harness
the diversity of MOOC learners to improve engagement
DQGOHDUQLQJ7KH\LGHQWLāHGWKHUHODWLYHO\ORZOHYHO
of social interaction in MOOCs as an opportunity for
innovation and research. To address this shortcoming,
they engineered a peer discussion system that puts
online learners in touch with others in the course via
JURXSYLGHRFKDWV$VHULHVRIH[SHULPHQWVZHUHFRQGXFWHGWRH[DPLQHWKHLQĂXHQFHRIJURXSFRPSRVLWLRQ
RQSHUIRUPDQFHRQDVVHVVPHQWVDQGWRUHāQHWKHGHVLJQ
RIWKHSHHUGLVFXVVLRQV\VWHP,QWKUHHH[SHULPHQWV
learners were assigned into discussion groups with
high versus low geographical diversity in terms of how
PDQ\FRXQWULHVZHUHUHSUHVHQWHG'LIIHUHQWRXWFRPH
measures of performance were assessed in each
H[SHULPHQWHQFRPSDVVLQJDQRSHQHQGHGTXHVWLRQ
to assess conceptual understanding of the session,
VFRUHVRQZHHNO\ÜKRPHZRUNÝDVVHVVPHQWVDQGWKH
āQDOH[DPVFRUH&RQāUPLQJWKHDXWKRUVÚK\SRWKHVLV
high-diversity peer discussions yielded short-term
LPSURYHPHQWVLQSHUIRUPDQFH*HQGHUGLYHUVLW\LQ
contrast, showed no effect overall or differentially by
diversity condition, counter to what might be predicted

E\SULRUZRUN :RROOH\&KDEULV3HQWODQG+DVKPL 
Malone, 2010). Their research demonstrates a promising avenue for leveraging diversity as an educational
DVVHW,WDOVREHJLQVWRH[DPLQHLQGLYLGXDOGLIIHUHQFHV
WKDWPD\LQĂXHQFHWKHHIāFDF\RIWKLVDSSURDFKE\
testing for gender effects and evaluating alternative
RSHUDWLRQDOL]DWLRQVRIGLYHUVLW\
$VHFRQGH[DPSOHIURPWKHOLWHUDWXUHFRQFHUQVWKH
optimal presentation of the instructor in lecture videos. Seeing a human face can make it easier to pay
attention, but it can also be distracting. The image
principle posits that showing the instructor in a video does not affect learning outcomes, because the
PRWLYDWLRQDOEHQHāWVRIVRFLDOFXHVDUHFRXQWHUEDODQFHG
E\DGGLWLRQDOH[WUDQHRXVFRJQLWLYHSURFHVVLQJ 0D\HU +RZGRHVWKLVāQGLQJWUDQVODWHWRWKHFRQWH[WRI022&VZKHUHPRWLYDtion is a critical antecedHQW RI SHUVLVWHQFH DQG DFKLHYHPHQW" . L]LOFHF

%DLOHQVRQDQG*RPH]  IRXQGWKDWRIMOOC
learners in a course preferred watching videos without the face when given a choice, mainly because they
IRXQGWKHIDFHWRRGLVWUDFWLQJ7KHQLQDUDQGRPL]HG
H[SHULPHQWLQWKHVDPH022&WKHGHIDXOWYLGHRWKDW
constantly showed the instructor was compared to a
strategic version that omitted the instructor when it
was distracting. The strategic presentation raised
perceived cognitive load and social presence, but it
had no overall effect on persistence or course grades.
However, accounting for learning preference (i.e.,
whether individuals preferred learning from pictures
and diagrams or from written and verbal information),
there was a substantial individual difference in perVLVWHQFHOHDUQHUVZKRH[SUHVVHGDYHUEDOOHDUQLQJ
SUHIHUHQFHZHUHPRUHOLNHO\WRGURSRXWRIWKH
course with the strategic than the constant presentation. This demonstrates the importance of both
accounting for individual differences in practice and
UHāQLQJH[LVWLQJWKHRULHV,IVRFLDOFXHVDUHPRUH
distracting or motivating for different people, this
insight is worth incorporating in learner models for
targeted instructional design.

TESTING THEORY AND EVALUATING
EDUCATIONAL PRACTICES USING
ONLINE FIELD EXPERIMENTS
Compared to traditional learning management systems
used in higher education, MOOCs offer a limited set
of options to course designers and hardly any new
features. However, the large and diverse learning
community behind MOOCs provides a remarkable
opportunity to learn more about learning and teaching
WKURXJKH[SHULPHQWDOUHVHDUFK0XFKRIWKHLQLWLDO
research with MOOCs focused on the analysis of
course log data collected by default (e.g., clickstreams)
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and self-report measures from course surveys with
relatively low response rates. The recent availability of
LQVWUXFWRUIDFLQJH[SHULPHQWDWLRQIHDWXUHVLQ022&V
has enabled researchers to conduct simple randomL]HGH[SHULPHQWV+HUHZHUHYLHZWKUHHVWUHDPVRI
H[SHULPHQWDOUHVHDUFKØRQHFRQFHUQHGZLWKVPDOO
encouragements to promote engagement and learning,
another concerned with changes to the course content
and structure, and a third where MOOCs serve as a
laboratory for studying general phenomena — and
discuss methodological considerations going forward.

Three Streams of Published
Experimental Research in MOOCs
2QHVWUHDPRIH[SHULPHQWDOUHVHDUFKKDVIRFXVHGRQ
small encouragements or nudges to improve course
outcomes. These types of interventions can be conGXFWHGWKURXJKHPDLOIRUH[DPSOHE\UDQGRPO\
assigning learners to receive different messages. A
number of studies employed A/B tests to increase
participation in discussion forums. Lamb, Smilack, Ho,
and Reich (2015) tested three treatments (a self-test
participation check, discussion priming with summaries of prior discussions, and discussion preview
emails about upcoming discussion topics) and found
that the participation check increased forum activity
RYHUWKHGHIDXOWFRQWUROFRQGLWLRQ.L]LOFHF6FKQHLGHU
Cohen, and McFarland (2014) tested framing effects
in email encouragements for forum participation in
WZRH[SHULPHQWVDQGIRXQGWKDWDFROOHFWLYLVWIUDPLQJ LHÜOHDUQWRJHWKHUÝÜKHOSHDFKRWKHUÝ UHGXFHG
participation relative to an individualistic or neutral
IUDPLQJ0DUWLQH]  WHVWHGIUDPLQJHIIHFWVXVLQJD
social comparison paradigm (Festinger, 1954). Learners
received an email with either an upward social comparison (describing how many learners outperform
you), a downward social comparison (describing how
many perform worse), or a control message omitting
any social comparison. While the downward comparison motivated high-performing learners, struggling
learners benefited from the upward comparison.
)LQDOO\5HQ]+RIIPDQQ6WDXELW]DQG0HLQHO  
IRXQGWKDWHPDLOVH[KLELWLQJSRSXODUIRUXPGLVFXVVLRQV
and unanswered questions increased forum activity,
and that reminder emails about unseen lecture videos
increased course activity (i.e., lecture views), compared
to other reminders. However, a downside of email
interventions is that researchers typically cannot
REVHUYHZKRRSHQHGWKHHPDLODQGZDVH[SRVHGWR
the treatment, which raises an analytic challenge for
estimating treatment effects (cf. Lamb et al., 2015).
6XUYH\H[SHULPHQWVZLWKWKHH[SHULPHQWHPEHGGHG
inside a survey, offer an alternative. One study had
survey-takers randomly assigned to receive either
tips about self-regulated learning or a control message
about course topics, but found no improvement in
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FRXUVHRXWFRPHV .L]LOFHF3ªUH]6DQDJXVW®Q 0DOGRQDGR $SRWHQWLDOGRZQVLGHRIH[SHULPHQWVLQ
optional surveys is self-selection into the study, which
tends to skew the sample towards more committed
learners who may respond to the treatment differently
from those who opted against taking the survey. In
general, although small nudges can have surprisingly
large effects on human behaviour (Thaler & Sunstein,
 PRVWH[SHULPHQWVLQ022&VKDYH\LHOGHGVPDOO
RUQRQVLJQLāFDQWUHVXOWV
$QRWKHUVWUHDPRIH[SHULPHQWDOUHVHDUFKKDVH[DPined theory-based changes to course content and
FRXUVHVWUXFWXUH5HQ]+RIIPDQQ6WDXELW]DQG
0HLQHO  DVVHVVHGWKHLPSDFWRISURYLGLQJOHDUQHUVZLWKDQÜRQERDUGLQJÝVHVVLRQDQLQWHUDFWLYHWRXU
WKDWH[SODLQVWKHFRXUVHVWUXFWXUHDQGQDYLJDWLRQEXW
they found no improvements in course engagement.
)ROORZLQJDTXDVLH[SHULPHQWDODSSURDFK0XOODQH\
and Reich (2015) compared two consecutive instances of the same course with different content release
models, staggered versus all-at-once presentation of
PDWHULDOV7KH\DOVRIRXQGQRVLJQLāFDQWGLIIHUHQFH
in persistence and completion rates. To facilitate two
established learning strategies (retrieval practice and
VWXG\SODQQLQJ 'DYLV&KHQYDQGHU=HH+DXIIDQG
+RXEHQ  WHVWHGZHHNO\ZULWLQJSURPSWVWKDWDVNHG
OHDUQHUVWRVXPPDUL]HFRQWHQWDQGSODQDKHDG<HW
once again, no improvements in course persistence
and completion were detected. Building on multimedia
OHDUQLQJWKHRU\.L]LOFHFDQGFROOHDJXHV  WHVWHG
how the presentation of the instructor’s face in video
OHFWXUHVLQĂXHQFHVDWWULWLRQDQGDFKLHYHPHQWUDWHV
and they found heterogeneous effects on attrition,
DVSUHYLRXVO\GHVFULEHG,QWKHFRQWH[WRIGLVFXVVLRQ
IRUXPV7RPNLQDQG&KDUOHYRL[  WHVWHGWKHHIIHFW
of instructor contact on various course outcomes. Their
high-touch condition, which had instructors respond
to forum questions and send weekly summaries, did
not improve satisfaction, persistence, or completion
rates, compared with a low-touch condition without
LQVWUXFWRULQYROYHPHQW&RHW]HH)R[+HDUVWDQG
Hartmann (2014) evaluated the impact of adopting a
reputation system in the discussion forum and found
that it increased response times and the number of
responses per post, but it had no effect on grades
or persistence. Another study evaluated different
reputation systems and found that a forum badging
V\VWHPWKDWHPSKDVL]HGEDGJHSURJUHVVDQGXSFRPLQJ
badges increased forum activity (Anderson, Huttenlocher, Kleinberg, & Leskovec, 2014). Most studies in
this stream of research, despite using stronger maQLSXODWLRQVDOVRIRXQGQRVLJQLāFDQWLPSURYHPHQWV
in learning outcomes.
7KHWKLUGVWUHDPRIH[SHULPHQWDOUHVHDUFKOHYHUDJHV
MOOCs as a lab environment to test general the-

RULHVLQDUHDOZRUOGFRQWH[W)RUH[DPSOHWRWHVW
for (potentially unconscious) bias in online classes,
%DNHU'HH(YDQVDQG-RKQ  SODQWHGPHVVDJHV
LQGLVFXVVLRQIRUXPVDFURVV022&V PHVsages total, eight per course) and randomly assigned
learner names to be evocative of different races and
genders. They found evidence of discrimination: instructors wrote more replies for white male names
than for white female, Indian, and Chinese names. In
testing social-psychological barriers to achievement,
.L]LOFHF6DOWDUHOOL5HLFKDQG&RKHQ  IRXQGWKDW
theory-based intervention activities, designed to mitigate concerns about not belonging in the course, can
effectively close the global achievement gap between
learners in more versus less developed countries. On
WKHEHQHāWVRIGLYHUVLW\.XONDUQLHWDO  WHVWHG
the role of geographical diversity in peer video discussion and found that being in a more diverse group
improved subsequent test performance. Leveraging
DQDWXUDOH[SHULPHQWLQSHHUDVVHVVPHQW5RJHUVDQG
)HOOHU  IRXQGWKDWH[SRVXUHWRH[HPSODU\SHHU
performance causes attrition, due to the upward social
FRPSDULVRQWKDWXQGHUPLQHVPRWLYDWLRQDQGH[SHFWHGVXFFHVV$JDLQLQWKHFRQWH[WRISHHUDVVHVVPHQW
.L]LOFHF  WHVWHGKRZWKHOHYHORIWUDQVSDUHQF\
about the peer grading process (i.e., how grades are
adjusted and computed) affects learners’ trust in peer
JUDGLQJ5HVXOWVVXJJHVWWKDWDQH[SODQDWLRQWKDW
highlights the fairness of the procedure can promote
resilience in trust for learners who received a lower
WKDQH[SHFWHGJUDGH7KHVWXGLHVLQWKLVVWUHDPRI
UHVHDUFKIRFXVRQGLIIHUHQWSKHQRPHQDLQWKHFRQWH[W
of MOOCs and their results hold promise for enriching
theory and practice.

Methodological Considerations for Randomized Field Experiments in MOOCs
From this review of published research, it stands out
WKDWPDQ\H[SHULPHQWVGLGQRWSURGXFHVLJQLāFDQW
results. This may be surprising, given that MOOCs
RIIHUUHODWLYHO\ODUJHVDPSOHVL]HVWKDWVKRXOGUHQGHU
HYHQSUDFWLFDOO\LQVLJQLāFDQWGLIIHUHQFHVVWDWLVWLFDOO\
VLJQLāFDQW5+RZHYHU022&GDWDH[KLELWVVXEVWDQWLDO
levels of variance in outcome measures (e.g., persistence, grades). While statistical power, the chance
of detecting a true effect in data, increases with samSOHVL]HLWGHFUHDVHVDVGDWDEHFRPHVQRLVLHU:KHQ
UHVHDUFKHUVXQGHUHVWLPDWHWKHOHYHORIXQH[SODLQHG
variance, it can result in underpowered studies that
\LHOGQRVLJQLāFDQWāQGLQJV<HWWKLVYDULDQFHPD\
actually signal the presence of individual differences
WKDWZDUUDQWIXUWKHUH[DPLQDWLRQIRUH[DPSOHE\
5
$VLVVWDQGDUGSUDFWLFHLQWKHVRFLDOVFLHQFHVWKHāHOGRIHGXFDtional research has adopted the p < 0.05 criterion to evaluate the
VWDWLVWLFDOVLJQLāFDQFHRIH[SHULPHQWDOUHVXOWV7KXVLIWKHUHLVD
OHVVWKDQFKDQFHRIREWDLQLQJDQHIIHFWDWOHDVWDVH[WUHPHDVLQ
the sample data when the null hypothesis is true, then the null (e.g.,
equal condition means) is rejected.

testing for heterogeneous treatment effects. In genHUDOZKHQHYDOXDWLQJDQGUHSRUWLQJRQH[SHULPHQWV
in MOOCs, it is advisable to focus on the magnitude
of treatment effects in addition to their statistical
VLJQLāFDQFH5HVHDUFKHUVVKRXOGH[SOLFLWO\VHSDUDWH
SODQQHGFRQāUPDWRU\WHVWVRIK\SRWKHVHVIURPDG
KRFH[SORUDWRU\DQDO\VHV*LYHQWKHRYHUZKHOPLQJ
number of possible outcomes and covariate measures
in MOOC data, there is a real danger of increasing the
Type I error rate (false positives) as a result of multiple
WHVWLQJVSHFLāFDWLRQVHDUFKDQGUHVHDUFKHUGHJUHHV
RIIUHHGRP *HOPDQ /RNHQ 7RDGGUHVVWKLV
challenge, replication, pre-registration, and use of
Bayesian alternatives to frequentist hypothesis testing
HJ.UXVFKNH FDQKHOSEXLOGUREXVWVFLHQWLāF
evidence going forward.
'HVSLWHH[LVWLQJZLWKLQDSKHQRPHQRQWKDWLVRQO\
IRXU\HDUVROGUDQGRPL]HGH[SHULPHQWVLQ022&V
are poised to deliver significant contributions to
theory in education and related disciplines. Yet the
SURPLVHRIRQOLQHāHOGH[SHULPHQWVIRUHGXFDWLRQDO
LPSURYHPHQWKDVQRWEHHQZLGHO\UHDOL]HG/LPLWVRQ
the availability of real-time data and the level of access
UHTXLUHGWRLPSOHPHQWFRPSOH[SDUDOOHOH[SHULPHQWV
mean that most researchers are still only testing one
idea at a time at the pace of new courses going live. A
FULWLFDOVWHSWRZDUGVUDSLGLWHUDWLRQZLWKH[SHULPHQWV
LQ022&VLVOD\LQJWKHJURXQGZRUNIRUDGDSWLYHH[perimentation to accomplish the dual goal of learning
WKURXJKH[SHULPHQWDWLRQZLWKWKHOHDUQHUSRSXODWLRQ
DQGLWHUDWLYHO\SURYLGLQJDEHWWHUOHDUQLQJH[SHULHQFH
This would provide a special opportunity for advancing
scholarship in disciplinary teaching and learning. For
H[DPSOHLQVWHDGRIWU\LQJRXWDQHZZD\RIWHDFKLQJ
the concept of recursion and comparing test results
ZLWKWKHSUHYLRXVFRKRUW DTXDVLH[SHULPHQWDOGHsign), multiple approaches to recursion can be taught
VLPXOWDQHRXVO\DQGWKHLUHIāFDF\GHWHUPLQHGLQVKRUW
order. This would enable simultaneous tests of multiple
HGXFDWLRQDOWKHRULHVLQDGRPDLQDQGUHāQLQJWKHRU\
DQGSUDFWLFHE\H[DPLQLQJKHWHURJHQHRXVHIIHFWVØD
process that currently requires a whole community of
researchers and substantial resources. Williams and
FROOHDJXHV  SURSRVHGDāUVWFRQFHSWIRUDGDSWLYH
H[SHULPHQWDWLRQLQ022&VLQWKHIRUPRI022&OHWV
which are small pieces of content that adapt based
RQUHVXOWVRIRQJRLQJH[SHULPHQWV*RLQJIRUZDUG
G\QDPLFDVVLJQPHQWWRH[SHULPHQWDOFRQGLWLRQVIRU
instance using a multi-armed bandit algorithm (Bather
*LWWLQV FDQHQDEOHUDSLGLWHUDWLRQRYHUFRXUVH
GHVLJQVHVSHFLDOO\LQFRPELQDWLRQZLWKH[SHULPHQWDO
V\VWHPWKDWVXSSRUWVFRPSOH[DQGSDUDOOHOGHVLJQV
VXFKDV3ODQ2XW %DNVK\(FNOHV %HUQVWHLQ 
2YHUDOOUDQGRPL]HGāHOGH[SHULPHQWVLQ022&VRIIHU
researchers a novel opportunity to enrich theory and
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practice at a fast pace.

CONCLUSION
7KHDELOLW\WRGHSOR\ODUJHUDQGRPL]HGH[SHULPHQWV
rapidly to heterogeneous learner populations has the
potential to disrupt the way educational research
is carried out. While in the past learning theories
might arise from the careful study of a small number
of highly selective environments where control over
FRQGLWLRQVLVGLIāFXOW HJKLJKHUHGXFDWLRQFODVVURRP
VWXGLHVLQ:(,5'FRQWH[WV LWLVQRZSRVVLEOHWRGHSOR\
UDQGRPL]HGH[SHULPHQWVZLWKKLJKāGHOLW\WRWHQV
of thousands of learners across the globe in a single
FRXUVHØDQXQSUHFHGHQWHGRSSRUWXQLW\LQWKHāHOG
Traditional higher education research has faced two
PDMRUSUDJPDWLFFRQVWUDLQWVWRH[SHULPHQWDOLQTXLU\
3HUKDSVWKHPRVWVLJQLāFDQWFRQVWUDLQWLVWKHSDUDdigm of responsibility of instruction. In the higher
education classroom, the faculty member teaching
the course tends to be completely responsible for
WKHVWXGHQWH[SHULHQFH)DFXOW\WKXVWHQGWRWDNHDQ
HTXDOLW\GULYHQDSSURDFKUDWKHUWKDQDQH[SHULPHQtal approach, and ensure that all students within the
class have equal access to support and interventions.
Innovation in these circumstances tends to be through
TXDVLH[SHULPHQWDOPHWKRGVZKHUHOHDUQHUVLQDJLYen cohort or year of study are compared with those
of other cohorts or years of study, introducing more
confounding variables. In MOOCs, the paradigm is different, perhaps due in part to the broader constellation
of actors, including institutional administration and
vendor partners, who assume some responsibility for
the success of learners. The culture of some of these
actors around balancing risk and reward, especially
within venture-capital funded enterprises where rapid
prototyping and testing is the norm, has fostered more
IDYRUDEOHDWWLWXGHVWRZDUGVH[SHULPHQWDODSSURDFKHV
to advance learner success.
A second constraint in traditional higher education
research is the acceptable amount of risk and reward
PDGHDYDLODEOHWKURXJKH[SHULPHQWDWLRQ:LWKKXQGUHGV
of years of higher education demonstrating value to
society, and tens or hundreds of thousands of dollars
on the line in tuition for a given student, it is harder for
researchers to make the ethical argument to engage
in high-risk research. Yet in MOOC environments,
the majority of learners enrol at no cost, and few are
in peril of losing their livelihood over the results of
D022&H[SHULPHQWJRQHDZU\ This difference is
UHĂHFWHGLQLQVWLWXWLRQDOSROLF\0DQ\LQVWLWXWLRQV
have strong protections for student records and


Recent approaches to accepting MOOC credentials as credit in
KLJKHUHGXFDWLRQVXFKDVWKURXJKWKH$UL]RQD6WDWH8QLYHUVLW\
*OREDO)UHVKPDQ$FDGHP\DQGWKH0,70LFUR0DVWHUVSURJUDPV
have begun to change the stakes for learners.
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SULYDF\EHFDXVHRIOHJDOREOLJDWLRQVVXFKDV)(53$LQ
the United States. However, the same obligations do
QRWH[LVWIRUOHDUQHUV RUÜXVHUVÝ LQ022&VZKLFK
lifts some of the constraints from policies concerning
H[SHULPHQWDOUHVHDUFKZLWKRQOLQHOHDUQHUV7KLVKDV
WZRLPSRUWDQWUDPLāFDWLRQVDQGRSSRUWXQLWLHVIRU
researchers:
1.

The population of MOOC learners is different and,
in many ways, much more diverse than that of traditional educational research, in terms of learner
demographics (age, race, cultural background,
et cetera), prior knowledge, and motivations for
taking courses. This broader representation,
along with the vast numbers of learners, provides
an opportunity for scholars to test the generalL]DELOLW\RIOHDUQLQJWKHRULHVDFURVVSRSXODWLRQV
and to identity learning theories that are most
DSSOLFDEOHWRVSHFLāFJURXSVRIOHDUQHUV7KLVFDQ
enable quantitative approaches to problems that
UHTXLUHVXFKODUJHGDWDVHWVIRULQVWDQFH'LOODKXQW
1J)LHVWDDQG:DQJÚV  VWXG\RIORZLQFRPH
populations who use MOOCs for social mobility
ZRXOGEHGLIāFXOWWRVWXG\TXDQWLWDWLYHO\LIQRW
for the breadth of learners enrolled in MOOCs.

2.

7KHDELOLW\WRH[SHULPHQWGLUHFWO\LQWKHOHDUQLQJ
platform at no cost enables researchers to leverage
the volume and variance of learner data for greater
VFLHQWLāFLPSDFW7KLVSUHVHQWVDQRSSRUWXQLW\WR
close the feedback loop in education by promoting
the integration of research, theory, and pracWLFH*LYHQWKHEUHDGWKDQGGHSWKRIWKHOHDUQHU
population in MOOCs, there is a real possibility
to build environments that (semi-)automatically
DGDSWWRWKHOHDUQHUEDVHGRQKHUH[SHULHQFHWKH
H[SHULHQFHVRIRWKHUOHDUQHUVDQGWKHXQGHUO\LQJ
platform data.

In this chapter, we have called out two affordances
of research with MOOCs — the availability of diverse
ELJGDWDDQGWKHDELOLW\WRFRQGXFWUDQGRPL]HGāHOG
H[SHULPHQWVZLWKUDSLGLWHUDWLRQØZKLFKZHEHOLHYHZLOO
enable a more inclusive and agile science of learning.
7KHāHOGVRIOHDUQLQJDQDO\WLFVDQGHGXFDWLRQDOGDWD
PLQLQJFKDUDFWHUL]HGODUJHO\E\WKHLUKHDY\DGRSWLRQ
and investigation of computational methods, are well
poised to answer this call and achieve even broader
impact going forward.
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