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      Abstract 
Human behavior increasingly involves digital online 
software, where the activities and resources that 
support (1) learning, (2) work, and (3) collaboration 
overlap and are placed in far greater proximity than 
the physical world – often just a browser-tab or 
window away. What scientific and practical gains in 
21st century learning, work, and collaboration can 
be achieved by integrating and contrasting these 
three areas’ relevant technologies, scientific com-
munities, and industry practitioners? 

For example: How can software for collaborative 
work incorporate learning? Which methods are ef-
fective for coordinating diverse experts to iteratively 
improve online educational resources? How can 
online learning improve the skill set and labor force 
for crowd work? What kinds of computational 
frameworks exist to jointly optimize the learning of 
skills and the use of these skills to achieve practical 
goals? 

This workshop tackles such questions by bringing 
together participants from industry (e.g., platforms 
similar to oDesk, Amazon Mechanical Turk); educa-
tion, psychology, and MOOCs (e.g., attendees of 
AERA, EDM, AIED, Learning at Scale); crowdsourc-
ing and collaborative work (e.g., attendees of CHI, 
CSCW, NIPS, AAAI’s HCOMP).  
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Crowdsourcing and Online education are 
tackling similar problems at scale 
The online education and crowdsourcing communities 
are addressing similar problems in educating, motivat-
ing, and evaluating students and workers. The online 
learning community succeeds in increasing the supply 
side of the cognitively skilled labor market, and the 
crowdsourcing at scale community creates a larger 
marketplace for cognitively skilled work [11]. 

Linking online platforms for crowd work with platforms 
for Massive Open Online Courses (MOOCs) has the po-
tential to provide knowledge and training at a massive 
scale to contributors; collect data that identify expert 
skills; engage contributors in simultaneously working 
and learning in a social environment; and organize 
large communities around online courses on specific 
topics. These all provide new opportunities to support 
and deploy sophisticated algorithms for crowd learning 
and work. 

Increasing complexity of crowdsourcing 
tasks could be met by innovations for learn-
ing at scale 
As tasks continue to grow in scale and complexity, as 
simple tasks become increasingly automated. For ex-
ample, deep convolutional neural networks trained on 
massive datasets collected by the reCAPTCHA project 
have achieved 99.8% accuracy [1]. As machine learn-
ing algorithms continue to prove, the emphasis on 
crowdsourcing may increasingly shift toward more cog-
nitively demanding tasks. Three major challenges were 
identified at last year’s Crowdsourcing at Scale work-
shop: (1) training contributors for complex tasks, (2) 
defining and detecting experts, and (3) improving the 
contributor experience. 

Such challenges could in part be addressed by recent 
theoretical and empirical progress in learning at scale, 
one form of which has been Massive Open Online 
Courses (MOOCs). Presenters at this workshop will re-
port on recent work, as reflected in the proceedings of 
the first ACM Learning at Scale 2014 conference, the 
MOOCshop workshop at the International Conference of 
the Learning Sciences, and the Learning Innovation at 
Scale workshop at CHI [13]. 

In order to address more complex tasks and expand 
the active market for cognitively skilled labor with high-
er value and pay, we need systems for developing ma-
terials and technologies to educate and assess con-
tributors [8]. Learning at scale can help address this 
bottleneck and provide systematic rather than one-off 
or ad hoc solutions. Hundreds of MOOCs already exist, 
and many more are in production, on topics from pro-
gramming to machine learning. These provide broadly 
accessible educational materials, can include assess-
ments of learning, and bring together an online com-
munity or crowd around a topic. The many MOOC par-
ticipants who already have knowledge of a topic are 
themselves an invaluable crowd of trained minds.  

Crowdsourcing can enable the next-
generation of online education 
In the other direction, running quality courses with 
thousands of students demands an efficient combina-
tion of instructor and student effort with computer al-
gorithms to accomplish personalized teaching, learning, 
assessment, feedback, and support. Producing high 
quality content for a greater diversity of learners 
(across knowledge level, educational goals, country, 
culture, or occupation) in a range of subjects is an ar-
duous challenge for individuals [14]. Crowdsourcing 
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techniques could help aggregate the effort and intelli-
gence of tens of thousands of teachers and instructors 
who teach very similar courses and workshops every 
year in grades K-12, universities, and the workplace 
[9].  

Crowdsourcing can also enable more personalized edu-
cation, provided by students for students, in forms such 
as peer grading [8] and answering questions via dis-
cussion forums and online chat. Besides the direct use 
of crowdsourcing in MOOCs, we believe that some of 
the most useful contributions from the crowdsourcing 
domain are tried-and-tested methodologies to direct 
groups, simplify tasks, provide motivation, ensure 
trust, and guarantee quality. 

Topics 
Extending crowdsourcing methods for  
online education 
Q: How can the crowd of students in a Massive Open 
Online Courses (MOOC) as well as low-cost external 
crowds (e.g. Amazon Mechanical Turk) be used to sup-
port education at scale with thousands of learners? 

 Utilizing a MOOC’s crowd of students 

 Quality Control: Cheating and Fraud Detection 
[5] 

 Internal Peer Grading and Grading by External 
Crowds 

 Optimally Combining Human & Machine Grad-
ing [6] 

 Supporting Asynchronous and Real-time Peer 
Tutoring and Feedback 

 Using student behavior to identify misconcep-
tions and correct them [7] 

Extending Crowdsourcing to Collaborative Production of 
Online Educational Content for MOOCs 
Q: How can online resources be produced and improved 
through "high-skill" crowdsourcing and collaborative 
development, and efficient division of human-machine 
computation? 

 Leveraging the accessibility of the Internet to 
bring together diverse crowds (teachers, tu-
tors, students, interdisciplinary researchers) to 
tailor, customize, and personalize online educa-
tion. [14] 

o Curriculum design 

o Customization of examples, explana-
tions, etc. by students 

o Curation of content 

 Leverage learners’ collective input (either from 
natural interactions with content, or from care-
fully designed learner prompts) to create new 
content or improve the learning platform itself 

 Learners’ click-level interactions with MOOC 
videos have been analyzed to detect interac-
tion peaks, which are points in a video with a 
significantly higher amount of learner activity 
(e.g., play button clicks or the number of view-
ers) than nearby points. Researchers observed 
that these peaks correspond to important or 
confusing points in a video [2]. 

 LectureScape is a MOOC video player that uses 
collective interaction peaks to improve video 
navigation, in-video search, and summarization 
[3]. 

 For how-to videos, Crowdy introduces a multi-
stage learnersourcing workflow that prompts 



  

learners who are actively watching the video to 
contribute summaries of steps. The collective 
input provides labels for groups of steps and 
their scope in a how-to video [12]. 

Q: Which software and technologies are well suited to 
supporting such crowdsourcing? 

Q: What kinds of crowdsourcing patterns and division of 
labor processes & systems work well for producing 
online resources? 

Crowdsourcing Activities that simultaneously help 
learners and use their behavior to improve learning 
resources 
Q: How can we structure learners' interactions with or 
online resources to allow them to learn from, while it-
eratively improving, educational materials? 

 Soliciting learner explanations and problem-
solving to improve learning  

 Gamification: real-time, rich feedback[4,5], 
large tasks with microbreaks 

How MOOCs can support Crowdsourcing 

 Training contributors new skills for jobs 

 Vocational/market-driven education 

 Using forums, communities and other mecha-
nisms to scale learning on the job 
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tional Data Mining, Experiential Design, Psychometrics 
and the Cognitive Science of Mathematical Cognition. 

Brian C. Keegan is a computational social scientist and 
research associate at the Harvard Business School's 
HBX massively open online course (MOOC) platform. He 
was previously a post-doc in David Lazer's lab at 
Northeastern University where his work focused on 
online political behavior and web experiments. He re-
ceived his Communication PhD in 2012 from North-
western University and his dissertation examined Wik-
ipedia's coverage of breaking news events. His research 
has been published in CSCW, ICWSM, WWW, American 
Behavioral Scientist, and PLoS ONE. 
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