
Big Education in the  
Era of Big Data 

Irwin King

Associate Dean (Education), Faculty of Engineering, CUHK
Director, Shenzhen Rich Media and Big Data Analytics and Application Key Lab, SZRI, CUHK

PI, The Knowledge and Education Exchange Platform (KEEP), CUHK

Department of Computer Science and Engineering
The Chinese University of Hong Kong

king@cse.cuhk.edu.hk
http://www.cse.cuhk.edu.hk/~king

©2015 Irwin King.  All rights reserved.

http://king@cse.cuhk.edu.hk
http://www.cse.cuhk.edu.hk/~king


Big Education in the Era of Big Data @ IWAIT 2015, January 12, 2015. Tainan, Taiwan

Collective Probabilistic Factor Model
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On-Going Research
Machine Learning 

• Combinatorial Pure Exploration of Multi-Armed Bandits.  (NIPS’14) 

• Exact and Stable Recovery of Pairwise Interaction Tensors. (NIPS’13) 

• Simple and Efficient Multiple Kernel Learning By Group Lasso (ICML’10) 

• Online Learning for Group Lasso (ICML’10) 

• Heavy-Tailed Symmetric Stochastic Neighbor Embedding (NIPS’09) 

• Adaptive Regularization for Transductive Support Vector Machine (NIPS’09) 

• Learning with Consistency between Inductive Functions and Kernels 
(NIPS’08) 

• An Extended Level Method for Efficient Multiple Kernel Learning (NIPS’08) 

• Transductive Support Vector Machine (NIPS’07)
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The grass is greener on the other side... 

Be inspired! 

Stories and more stories... 

Be informed! 

The devil is in the details... 

Be challenged!
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Words of Wisdom

The GOOD universities focus on  
counting the number of publications…

The BETTER universities focus on  
citation numbers and impact factors… 

The BEST universities focus on EDUCATION! 
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Our Education System
Everybody is a genius.  But if you judge a fish by its ability to climb a 

tree, it will live its whole life believing that it is stupid.
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VALUE!
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Big Education on Lifelong Learning
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Once you 
stop learning, 

you start 
dying… 

Albert Einstein
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BIG MONEY

BIG USERS

BIG IMPROVEMENT
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The task of the modern educator is not to cut 
down jungles, but to irrigate deserts. 

C.S. Lewis
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Trends in Big Education
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http://athentica.com/wp-content/uploads/2013/10/Online-Learning-Landscape-Oct-2013.jpg

http://athentica.com/wp-content/uploads/2013/10/Online-Learning-Landscape-Oct-2013.jpg
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Cost 
effectiveness

Collaboration Customization
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Multimodal Learning

Harvard @ iTunes U Harvard @ YouTube

harvard.edu

Harvard @ edX Harvard @ Class Central

http://harvard.edu
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Massive Open Online Course

MOOC
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Small Private Online Course (SPOC)  
with Degree
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Flipped Classroom
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Microlearning
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Personalized Learning
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Active Learning
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Peer Learning



Knowledge and Education 
Exchange Platform

Educational resources to anyone, anytime, anywhere, on any device
Knowledge and Education 

Exchange Platform

Knowledge and Education 
Exchange Platform
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What is KEEP?

• KEEP is a multi-year and cross-institutional project with 
strong partners and alliances  

• KEEP is the big data learning analytics cloud platform 

• KEEP serves as a creative online learning gateway for 
educators and learners around the world  

• KEEP encourages and promotes flexible and active 
learning       

• KEEP is a knowledge aggregator and a technology 
integrator
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To empower people by providing and promoting  
the best education resources in order to  
facilitate collaboration and innovation for 

teaching and learning through knowledge 
aggregation and technology integration

Our Vision
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Our Mission

• Organize and search accessible and useful materials     

• Gain fresh insights through analytics     

• Collect the best online courses 

• Promote innovative education applications
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KEEP’s Partners & Alliances
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KEEP Education Cloud
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KEEP education cloud
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Our Webpage
www.keep.edu.hk
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• Various resources and information online 

• People are struggling for these kind of resources 

• Google and other search engine do not have this kind of 
ability that focus on education subject information searching

Problem we are facing:

• Organize these kind of resources and information 

• Bring the best and efficient way for people to retrieve useful 
and accessible resources

Benefit: 
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Serve as a starting point to 
navigate the web and discover 

information in education
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• The idea of MOOC/LMS is popular around the world for a period of time 

• Different kind of education platforms are built, and run independently 
e.g. Coursera, edX, Course Builder, Moodle, Sakai  

• Learners have to visit them separately

Problem we are facing:

• Provide one stop solution to search all kinds of courses 
from different platform 

• Provide content hosting that helps educator to promote 
their courses

Benefit: 
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Provide users to seek, discover, 
and share knowledge across 

all platforms
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• Few "integrated" / "one-stop" / "comprehensive" video 
delivery services designed for education and provide 
materials closely related to education purpose  

• Few services have tracking ability to collect users video 
behavior data for learning analytics

Problem we are facing:

• Each micro-module will focus on a single and simple topic  

• Study a topic through comprehensive learning materials,    
e.g. video, text, exercise, quiz, etc. 

• Able to track user behavior for learning analytics

Benefit: 
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Create and share of 
micro-learning modules 
with relevant information
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• Too many software products on the Internet that facilitates 
knowledge spreading and self-learning in an electronic way 

• A well-organized list is needed for people to find suitable 
education products 

Problem we are facing:

• Collect, categorize and show educational applications 
available online 

• Allow users to submit new products to enhance the 
completeness of the collection

Benefit: 
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Categorize learning tools 
and services for users
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• Applications are too scattered 

• Lack of available application data analytics online

Problem we are facing:

• Facilitate the development and exhibition of innovative 
education applications 

• Facilitate application data collection and behavior tracking

Benefit: 
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Generate and communicate 
meaningful patterns of data
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• Hard to get real-time feedback  

• Old voting methods are inaccurate and take far too long 
(rise hand…) 

• Voting machines are expensive and difficult to setup

Problem we are facing:

• Allow users to create questions to collect real-time 
feedback easily 

• Able to respond with laptops, tablets and mobile phones

Benefit: 
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Allow users to create 
questions and to collect 

real-time feedback easily
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• Learning information and statistics hard to store and analyze 

• Questions, quizzes and learning materials cannot be reuse 
or share 

• Student cannot immediately get result for self-review

Problem we are facing:

• View and examine questions created by other teachers 

• Create online quizzes to evaluate students’ learning progress 

• Get quizzes statistics for improving teaching strategies  

• Provide high quality online assessment for students

Benefit: 
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Allow users to create, 
manage and share 

their questions easily
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Work in progress  
&   

Future works



Big Education in the Era of Big Data @ IWAIT 2015, January 12, 2015. Tainan, Taiwan

Natural language processing

• Text and semantic analysis   

• Summarization   

• Sentiment analysis   

• Automated grading   

• Q&A systems    
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• Personalized learning   

• Courses, tutors, peering 
learning partners, etc.   

• Learning resources, time 
allocation, etc.   

• Career planning

Recommendations
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Knowledge map

• Explore topics   

• Track topic changes   

• Make topic comparisons and 
inferences   

• Better search on concepts
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• Machine learning   

• Data analytics   

• Social computing    

• Web intelligence  Multimedia 
information processing 

• Gamification

Algorithms & Techniques



Knowledge and Education 
Exchange Platform

Educational resources to anyone, anytime, anywhere, on any device

Are You Ready?
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Get involved
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Concluding Remarks

• Be Inspired 

• Big Education is the focus! 

• Be Informed 

• Big Data in Education is the VALUE proposition! 

• Be Challenged 

• Use technologies to transform education in the Big 
Data Era!
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•  Similarity text detection 
system created in 2005

•  145,000 users and 
280,000 submissions for 
year 2005-2013

•  Track students’ progress 
in writing
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SOCIAL MEDIA &
SOCIAL COMPUTING

New Book Series

CALL FOR BOOKS!
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Q & A

Q & A

The Chinese University of Hong Kong 


