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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 lite believing that it is stupid.
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http://blogs.scientificamerican.com/the-curious-wavefunction/richard-feynman-sexism-and-changing-perceptions-of-a-scientific-icon/

Words of Wisdom

The BEST universities focus on EDUCATION!

The BETTER universities focus on
citation numbers and impact factors...

The GOOD universities focus on
counting the number of publications...
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The First Big Data Challenge
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The First Big Data Solution
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Big Projects

® Manhattan Project (1946
- 1949)

® $2 billion (approx. 26
billion in 201 3)

® C(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. |, 1957 to
Dec. 31, 1958

® A synoptic collection of
observational data on a
global scale

® |mplications

® Big budgets, Big staffs, Big
{ machines, Big laboratories
E
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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(N?)

® Density estimation: mixture of Gaussians, kernel density

estimation O(N?), kernel conditional density estimation
O(N?)

® Classification: decision tree, nearest-neighbor classifier

O(N?), kernel discriminant analysis O(N?), support vector
machine O(N?), Lp SVM

® Regression: linear regression, kernel regression O(N?),

Gaussian process regression O(N?3), LASSO
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Seven Typical Tasks

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

® Clustering: k-means, mean-shift O(N?), hierarchical (FoF)
clustering O(N?)

® Testing and matching: MST O(N?), bipartite cross-

matching O(N?), n-point correlation 2-sample testing
O(N"), 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.
® |ocality: 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.

® | earning management systems

® Algorithms for Big Education

® | earning 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.

® |dentifying plagiarism, at-risk students, frauds, etc.
® |[ntelligent and automated assessment and tutoring

g
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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://harvard.edu

MOOC

Massive Open Online Course
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Small Private Online Course (SPOC)
with Degree

UDACITY
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Online Master of Science in Computer Science

In collaboration with Georgia Tech and AT&T

U UDACITY Gegrgia | Collegeof

Big Education in the Era of Big Data by Irwin King @ IES/CSBio/IAIT/INCEB 2015, Nov. 22-25, 2015, Bangkok, Thailand

"5‘5:’
} '\~ 4
[ n-p—% v |



Flipped Classroom

ACTIVITY TODAY
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Computational Thinking

Logic Z Barefoot
predicting & analysing Computing
’ COMPUTING AT SCHOOL

The Computational Thinker: Tinkering
AlgOl’itth Concepts & Approaches experimenting & playing
making steps & rules

| Creating
e designing & making
Decomposition
breaking down into parts

: Debugging
7 finding & fixing

errors
Patterns
spotting & using similarities

Concepts
sayoeoiddy

Persevering

/‘\ keeping going

Abstraction
removing unnecessary
detail Collaborating
working together

Evaluation
making judgement www.barefootcas.org.uk

© Crown copyright 2014 (OGL)

Barefoot would like 10 acknowiedge the work of Julia Briggs and the eLIM team at Somerset County Council for their contribution 10 this poster,

Big Education in the Era of Big Data by Irwin King @ IES/CSBio/IAIT/iINCEB 2015, Nov. 22-25, 2015, Bangkok, Thailand



icrolearning

# KHANACADEMY Subject: Computer pro.. ~ Coach About Donate Q, Search for subjects, sidlls, and videos Log in m

1« COMPUTER PRCGRAMMIN( ALL CONTENT IN “INTRO TO JS: DRAWING & ANIMATION"

Intro to JS: Drawing
& An imation Intro to programming What Is Programming?

If you've never been here before, check

out this introductory video first. Then get A Tour of Programming on Khan Academy
coding!

In these witorials, you'll learn how 10 use the

JavaScript language and the ProcessingJs library

to create fun drawings and animations. If you've

never programmed before, start here 1o learn how! Drawing basics Intro to Drawing

We'l show you the basics of

+ Create Program programming and how to draw shapes. Challenge: H for Hopper

More Drawing!

@ Documentation

Challenge: Simple Shapes!

? Help Requests Challenge: CRAZY Face

Project Evaluations
= Coloring Intro to Coloring

We'l show you how to color and outline
your shapes! Chalienge: Ice Cream Code

’J Community Questions
Challenge: It's a Beautiful Day

The Power of the Docs

Project: What's for Dinner?

Variables Intro 10 Variables

We'l cover how o use variables 10 hoks
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Personalized Learning

Genes and alleles

(10 min) Modern sequencing
methods (11 min)

Genetic testing in

Mendelian o the commercial
History: The world (11 min)

inheritance Human Genome
(13 min) Project (12 min)

Proteding privacy
Genomic (9 minutes)

What is DNA? economics (8
(12 min)

Case study: direct- Case study:
to-consumer family planning
genetics (12 min) (13 min)

Personalized
medicine (13 min)
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Active Learning
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Peer Learning

Coursera MOOCar’ricipaTion
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Assessment Methods
The CAPEODL Model

Comprehensive Approach to Program Evaluation in Open and Distributed Learning

E-Learning P3 Development & Delivery Model

B e ke R

PEOPLE PROCESS PRODUCY

Teams

Planning Planning Project Plan

Design Design Storyboard

Production Production ning Materialy

Content Development

Evaluation

Evaluation

Delivery &

Maintenance Materials

1T

.'--_ & ..'.,‘- s
o’ 4 o . B
Final M

Content Delivery

© 2007 Badrul Khan
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Gamification
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Learning Analytics
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Welcome to

BigScholar 2016

The Third WWW Workshop on
Big Scholarly Data: Towards the Web of Scholars
http://msclab.org/bigscholar/

A workshop of WWW 2016 (The 25th International World Wide
Web Conference)
Montreal, Canada, April 11-15, 2016

The BigScholar 2016 workshop aims at bringing together researchers
and practitioners working on Big Scholarly Data to discuss what are
emerging research issues and how to explore the Web of Scholars.
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Program Keynote Speakers

Important Dates

Paper submissions due:
December 22, 2015
Notification of acceptance:
February 2, 2016

Camera ready version due:
February 8, 2016

Workshop date:
TBA




Concluding Remarks

® Big Education is the focus!
® Big Data in Education is the VALUE proposition!

® Use technologies to transform education in the Big Data
Era!
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Once you
stop learning,
you start

dying...

Albert
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CUHK Excellence

® The only university in Hong Kong having Nobel
Laureates as faculty with five Distinguished Professors-

at-Large
| Prof.Yang Prof. Charles m Prof. Sir James
Chen-Ning, Kao o | A Mirrlees,
Nobel Nobel Nobel Laureate
Laureate in Laureate in in Economic
Physics Physics Sciences

Prof.Yau
Shing-Tung,
Fields Medalist

Prof. Andrew Yao,
Turing Award

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