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Social Recommendations
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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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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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Richard Feynman

http://blogs.scientificamerican.com/the-curious-wavefunction/richard-feynman-sexism-and-changing-perceptions-of-a-scientific-icon/
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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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The First Big Data Challenge

• 1880 census

• 50 million people

• Age, gender (sex), 
occupation, education 
level, no. of insane people 
in household
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The First Big Data Solution

• Hollerith Tabulating 
System

• Punched cards – 80 
variables

• Used for 1890 census

• 6 weeks instead of 7+ 
years
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Big Projects

• Manhattan Project (1946 
- 1949)

• $2 billion (approx. 26 
billion in 2013)

• Catalyst for “Big Science” 

• Space Program (1960s)

• Began in late 1950s

• An active area of big data 
nowadays
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Big Science
• The International 

Geophysical Year

• An international scientific 
project

• Last from Jul. 1, 1957 to 
Dec.  31, 1958

• A synoptic collection of 
observational data on a 
global scale 

• Implications

• Big budgets, Big staffs, Big 
machines, Big laboratories
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VALUE!
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Seven Typical Tasks

• Querying: spherical range-search O(N), orthogonal 
range-search O(N), nearest-neighbor O(N), all-nearest-
neighbors O(N2)

• Density estimation: mixture of Gaussians, kernel density 
estimation O(N2), kernel conditional density estimation 
O(N3) 

• Classification: decision tree, nearest-neighbor classifier 
O(N2), kernel discriminant analysis O(N2), support vector 
machine O(N3), Lp SVM

• Regression: linear regression, kernel regression O(N2), 
Gaussian process regression O(N3), LASSO
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Seven Typical Tasks

• Dimension reduction: PCA, non-negative matrix 
factorization, kernel PCA O(N3), maximum variance 
unfolding O(N3), Gaussian graphical models, discrete 
graphical models

• Clustering: k-means, mean-shift O(N2), hierarchical (FoF) 
clustering O(N3)

• Testing and matching: MST O(N3), bipartite cross-
matching O(N3), n-point correlation 2-sample testing 
O(Nn), kernel embedding
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Seven “Giants” of Data 

• Basic statistics: means, covariances, etc.

• Generalized N-body problems: distances, geometry, etc.

• Graph-theoretic problems: discrete graphs

• Linear-algebraic problems: matrix operations

• Optimizations: unconstrained, convex, etc.

• Integrations: general dimension

• Alignment problems: dynamic programming, matching, 
etc.

Alexander Gray, GIT
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Seven General Strategies

• Divide and conquer/indexing: trees

• Function transforms: series

• Sampling: Monte Carlo, active learning, etc.

• Locality: caching, hashing, etc.

• Streaming: online

• Parallelism: clusters, GPUs, etc.

• Problem transformation: reformulations

Alexander Gray, GIT
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What Is Big Education?

Mr. Big Data + Ms. Education
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Big Education Components

• Pedagogy 

• Theory and practice on education

• Platforms and system technology

• Content creation, storage, delivery, etc.

• Learning management systems

• Algorithms for Big Education

• Learning analytics at scale
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Big Education Applications

• Statistics for citation index, impact factors, h-index, 
bibliometrics, university ranking, etc.

• Social computing in students’s learning networks, co-author 
networks, career networks, etc.

• Behavior and learning analytics

• Career and learning path recommendations

• Finding domain experts, trendy research topics, 
communities, etc.

• Identifying plagiarism, at-risk students, frauds, etc.

• Intelligent and automated assessment and tutoring
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Education without values, as useful as it is, 
seems rather to make man a more clever devil. 

C.S. Lewis
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Trends in Big Education
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Cost 
Effectiveness

Collaboration Customization
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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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BIG MONEY

BIG USERS

BIG IMPROVEMENT
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Big Education on Lifelong Learning
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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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Computational Thinking
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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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Assessment Methods
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Gamification

http://elearningindustry.com/simulations-and-games-making-learning-fun
http://elearningindustry.com/practical-way-to-apply-gamification-in-the-classroom
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Learning Analytics
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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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Once you 
stop learning, 

you start 
dying… 

Albert Einstein
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KEEP 
Knowledge and Education 

Exchange Platform
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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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The Chinese University of Hong Kong 
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Q&A


