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Collective Probabilistic Factor Model
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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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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



Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland 



Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland 



Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland 

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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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
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Who Really Cares?
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Big Education 
Stakeholders

Instructors

AdministratorsStudents

Providers 3rd Parties



Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland 

Students

Save Money Test Mastery Interactive and Collaboration

Self-paced Learning Access on Multiple Devices

Keep Focused Get Quick Feedback Access from Anywhere
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Instructors
Release heavy teaching workload Focus on interaction with students 

in the classroom

Provide personalized help Track student performance
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Faculty
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Administrators
Save money Improve engagement rate

Reduce failure rate Track student performance
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Case Studies	


Predict Student Performance
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Case Study 1: Cortez P, Silva A M G. Using data mining to predict 
secondary school student performance[J]. 2008.

• Input	



!

!

!

!

• Output	



• Binary classification (pass/fail)	



• 5-Level classification (from I - very good / excellent to V - insufficient)	



• Regression, with a numeric output that range between zero (0%) and twenty (100%)

demographic information sex, age, school, address, habit, 
health status, parents’ education, 
job, family size, income 

social information romantic relationship, free time 
after school, going out with 
friends, weekend/workday alcohol 
consumption 

school related  information study time, past failure course, 
extra paid support, family 
support, free time after school, 
previous course grade 
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• Use three machine learning algorithms(instance-based learning 
Classifier, Decision Tree, and Naive Bayes) to predict students’ 
performance	



• Three steps	



• 1st step: Attendance information for first four weeks, grade of 1st 
assignment, 	



• 2nd step: Attendance information for first seven weeks, grade of 
1st, 2nd assignments, midterm grade 	



• 3rd step: Attendance information for first ten weeks, grade of 1st, 
2nd and 3rd assignments, final exam grade, midterm grade. 

Case Study 3: Erkan E. Identifying At-Risk Students Using Machine 
Learning Techniques: A Case Study with IS 100. 2012.
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Case Study 3: Erkan E. Identifying At-Risk Students Using Machine 
Learning Techniques: A Case Study with IS 100. 2012.

• Algorithms	



• K-Star	



• One of the instance-based classifiers	



• C4.5	



•  An extension to ID3 algorithm	



• Naive Bayes	



• Three decision schemas	



• DS1:  if at least one of the algorithms classifies student as a failure than this 
student will be considered as failure 	



• DS2: if at least two algorithms classify student as a failure than this student will be 
considered as failure	



• DS3:  if all three algorithms classify student as a failure than this student will be 
considered as failure
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KEEP 
Knowledge and Education 

Exchange Platform
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KEEP Education Cloud

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



• An education cloud platform to provide aggregated 
eLearning resources for teachers and students	



• Big Data analytics for education	



• Knowledge aggregation and technology integration!	



• Multi-year, multi-discipline, and cross-institutional 
project with strong partners and alliances
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Some Partners and Alliances
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The KEEP Education Cloud
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Work in Progress 	


&	



Future Works
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Natural Language Processing

• Text and semantic 
analysis	



• Summarization	


• Sentiment analysis	


• Automated grading	


• Q&A systems
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Recommendations

• Personalized learning	


• Courses, tutors, 

peering learning 
partners, etc.	



• Learning resources, 
time allocation, etc.	



• Career planning
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Knowledge Map

• Explore topics	


• Track topic changes	


• Make topic 

comparisons and 
inferences	



• Better search on 
concepts
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Algorithms & Techniques

• Machine learning	


• Data analytics	


• Social computing 	


• Web intelligence	


• Multimedia information 

processing
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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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SOCIAL MEDIA &
SOCIAL COMPUTING

New Book Series

CALL FOR BOOKS!
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VeriGuide
• Similarity text detection system	



• Developed at CUHK	



• Promote and uphold academic 
honesty, integrity, and quality	



• Support English, Traditional and 
Simplified Chinese	



• Handle .doc, .txt, .pdf, .html, etc. 
file formats	



• Generate detailed originality 
report including readability
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…
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The Chinese University of Hong Kong 
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CUHK Excellence
• The only university in Hong Kong having Nobel 

Laureates as faculty with five Distinguished Professors-
at-Large	



!

!

!

!

!

• Nine academicians of Chinese Academy of Sciences and 
Chinese Academy of Engineering

Prof. Yang 
Chen-Ning,	



Nobel 
Laureate in 

Physics

Prof. Yau 
Shing-Tung, 

Fields Medalist

Prof. Sir James 
A. Mirrlees, 

Nobel Laureate 
in Economic 

Sciences

Prof.  Andrew Yao, 
Turing Award

Prof. Charles 
Kao	



 Nobel 
Laureate in 

Physics
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Q&A
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