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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 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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Velocity

VALUE!

Veracity
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‘Value.

Bigbata

Over 80% of orgamzatlons say:

Big Data is critical Sharing insights Big Data will
to meet strategic Is a must-have amplify other

objectives. capability for technology
businesses. iInnovations.

@ 9

| Where people struggle 5 8 o /o

- 101010 Beginners consider improved

- 010)= ’
Near : 110 @ 289% Dataquality ' cystomer engagement
Catly : - and performance

60 O/o . across all lines of
: - business as high value.
have started to Advance‘d s anee &

use Big Datain 30%

specific cases |

buton|y3 /0 : t Mature

o/ Skilled
consider themselves 2998 oot
mature.
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2ig Education on Lifelong Learning
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PROFESSIONAL
CERTIFICATE
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LIFELONG LEARNING BY TERGLY

DOES LIFELONG
LEARNING MEAN T HAVE TO STAY
IN SCHOOL FOREVER?

WWW.BITSTRIPS.COM
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Once you
stop learning,
you start

dying...

Albert
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MILESTONES IN E-LEARNING

1971

The Open University
opens in England with
an open admissions
poOliCy, ang Degins

AR
broadcasting lectures

on television. 25,000 1 989

students enroll.
' -_,r:nur\:!y of Ph ¥ nix
launches its private

for-profit online schoo
12 students enroll.

1993

Criteria is created by

pioneer William
Graziadei Ill, Ph.D:

e-learning systems . 1 999

must be easy 1o use

portable, replicable, @? @ ' . #
( So- ‘. The term "e-Leaming

scalable, and affordable _
is coined at an
educational seminar

Salman Khan records instructional YouTube
videos 1o help his cousins with math. The
rising popularity of these videos leads him to
found the Khan Academy, a not-for-profit

free. online educational « fRanization
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J0elLearnin
STATISTICS %

9

2014

The rise in eLearning's popularity isn't showing any signs of slowing. In fact, judging by the following

Top 10 eLearning statistics for 2014, the future of the eLearning Industry is brighter than ever:
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e-Learning industry
Mosay sport on sef.paced
eleaming across the globe

$56.2 ® its going
biuic/ to double
. by 2015.
$356 bimonl‘

L L L
201 2013 2015

Ceorperations sow raport $hat al.earning is the second most valuable training method tat they use

Al least aved when businesses
replace traditional instrucion-based
training with eLeaming.

elearnng cuts down
nstruction time

iiii1""'

2013 Abom out of ten college students®
are laking at ksast one Course onine

Eiki LERRE

2019 Roughly -ol 1 college

dasses® will be elLeaming-based

elLearning lsﬁo Friendly 'V
Comu'm@ieu

energy than tradibonal
educaton courses

The amount of CO2
emissons (per student) is
also reduced by up o

e pE B8 | e

Over |41.7%|of global Fortune 500 companies now use $ome
form of lechnology to imstruct employees during formal learnng
hours, and this s going to steadily increase in fulure years

AGE

g

©

i 3

L%y

Self-paced eLeaming's estimated S year annual growth rate®

—— Asid 17.3%
Western Europe: 5.8% <

Revenuas by 2015 » Middle East 8.2%
$560.7 million
@ The workd's most rapidly growing Atica: 15.4%
elearning markels are Revenues by 2018
Malaysia and Vietnam, $512.8 million

Companes who utilze el.earning 1o0ls and sirategios have the potential 1% boost productivity by up 3
For ew:y@:ﬁal company spends ‘!’s estimated that they can receuvc@wonh of pfodmtfw!}
-

o ) 000000000000000
0099600099009009

elearning has the power 1o increase information retention rates by up l :

That means that, not only s eleaming more cost efficient. but also It's also more
effective (n terms of how much knowladge & truly scgured durng the leaming process)

Companies who do offer
eleaming and on-thejod

training generate abom
More revenue per employes”.

Nearly of all employees®
leave thair job because there
smply aren't enough training

or learning opportunities, REVENUES
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companies who were nduded in a recent survey stated that eLeaming helps them 1o keep
up-to-date with changes n their industry. which helps them o remain competitive within ther niche
Companies and organizations that did have a strong learning culture did better in their market

than those who do not. For example
34%)| ncrease in their more Mely to
abdity 1o respond 10 the bacome the market

These organizations
needs of the customer share leader

ar CG%-Emo-e like
10 be the leader in
their industiry




e-Learning industry P ;

Money spent on self-paced 556-2 Iit's going

eLearning across the gl S to double
by 2015.

$35.6 billionT

? - ¢ * w 1 @ A 6 A\
.3 2013: About | ghly of all college
: e {

are taking at Ieast one course online. classes” will be eLearning-based.

rates by up to|60%]".

it's also more
e learning process).




e

7 70/0 of American

Corporations use some
form of online learning.

'l‘(’l) 10 ELFARNIISQ_ILS'!‘ATISTICS

700/0 of the glob

elLearning industry is
made up of the US
and Europe.

al

50% o

productivity can be
achieved with the help
of eLearning.

8 50/0 of every dollar

spent on classroom training
IS spent on delivering it
(instructor time, travel, etc),
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E-LENRNING
%2{ go\IERLOAD
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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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Cost
effectiveness

Customization

Collaboration
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Multimodal Learning
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Harvard @ edX

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

Distance Mumlmn at Harvard l-u.-n\mn

Wr sy s ths s Marveet Tape) B prrTy Semary mder v
WG Do

Video courses

A WS CRREE R RS TR R The e me

Live web-conference courses

harvard.edu

— —=r=
-
e —
—— g - -
.- N e - -an
s
my e—— ——

o St ey Dot e ey o0 ot sw b candep tns

Harvard @ Class Central



http://harvard.edu

MOOC

Massive Open Online Course
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Students enrolled in MOOCs

4,100,000

M

EdX Udacity

Courses offered by major platforms

W Coursera
U EdX

L Coursera

These courses are provided by many different
universities and open to anyone who
wishes to enroll.

The number of academic partners that
offer courses on Coursera’s platform

ONLINE

Courses are even reaching as far as
developing countries like Mongolia, where
high school students are taking courses from:

—
111
—

—
111
co—

U.C. BERKELEY

—
il
—

HARVARD

Mongolia
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OVERVIEW OF MASSIVE OPEN ONLINE COURSES'

2008 2014

PROVIDERS:

Now students access MOOCs

from oll over the world @

STUDENTS: ~ +
: % wmmows: 163,103, 144+
3 €y 53g+

From 20082014, over 11,034 courses | (,2.
have been offered by MOOCs -

In 2012, 7.1 million Americons
took ot least one online course

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




1200+ courses available

Social Sciences: 5.7°%

Humanities: 20% Engineering: 5.1%

Math & Stats: 6.6%

Education &

Comp. Sci & Prog: 16% / N\
Health &

Medicine: 11%

Science: 11%
Business & Management: 15% /

Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland
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Small Private Online Course (SPOC)
with Degree

UDACITY

L0
O =

Online Master of Science in Computer Science

In collaboration with Georgia Tech and AT&T

U UDACITY Gegroia | Collegeof
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Flipped Classroom

ACTIVITY TODAY




Microlearning

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

¢« COMPUTER PROGRAMMING ALL CONTENT IN “INTRO TO JS: DRAWING & ANIMATION®
Intro to JS: Drawing
& Animation Intro to programming ) Vimatis 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 10 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! Challenge: 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 hokd

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







Personalized Learning

Genes and alleles

(10 min) Modern sequencing
methods (11 min)

Genetic testing in

i th ial
Mendelian History: The w?) rfg'm?nf?r'f)

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)

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

Comarre 1o Oacatnon W P ugrean Ty20uit b (o 1o Wrmat e

Wees J

Clan & Tunctora, Pragrama
Commardn

Chems & Lovps far, sanied

Clams 7 Lonps: while

Nested loop trace example

e trs R -n—‘ | ~-
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Peer Learning

Coursera MOOC Participation
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MOOC participation
by IP address, aggregated to
23,000 sq. km hexagons



Who Really Cares!?
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Instructors

Big Education
Stakeholders

Stde':nts Administrators
/.)urseram @Xﬁ I'O
-l ,_/'
Tdemy e X :-;:,

Providers 3rd Parties |
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Save Money Test Mastery Interactive and Collaboration

=

Students

Self-paced Learning
A
2\ Q ) 65

Keep Focused Get Quick Feedback Access from Anywhere
Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland




Release heavy teaching workload Focus on interaction with students

Instr'ucto rs in the classroom

Provide personalized help Track student performance -
Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland '@

- —



Faculty

So what’s in it for them?

3 OUT OF 4 professors were inspired to change the way they
taught in the traditional classroom after teaching a MOOC

Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland
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Save money Improve engagement rate

Administrators

Reduce failure rate Track student performance
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Case Studies
Predict Student Performance

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



Case Study |: Cortez P, Silva A M G. Using data mining to predict
secondary school student performance(]]. 2008.

® |nput 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

e Output

® Binary classification (pass/fail)
® 5-lLevel classification (from | - very good / excellent to V - insufficient)

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

Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland
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Table 3: Binary classification results (PCC values, in %: underline — best model: bold — best within the input setup)

Input Mathematics Portuguese

Setup L NN SVM DT RF NV NN SVM ::: RF

A 91.9t:p0 88.3:07 86.3106 90.7T203 91.2102 | 89.T200 90.7T20s 91.410. 93.0t 503 92.610.
B 0.0 81.3:05 80.510s 83.1105 83.0104 | 87.5200 87.6:0s 88.010s +<0.3 90.1%:02
C 67. 1100 66.3£1.0 70.6%10.4 65.310.8 705205 | 84.6100 83.410s 84.8:+03 844104 85.0 102

T - statistical significance under pairwise comparisons with other methods.
* — statistical significance under a pairwise comparison with NV,

Table 4: Five-level classification results (PCC values, in %: underline

best model: bold ~ best within the input

setup)
Input Mathematics Portuguese
Setup NN SVNM DT RF NV NN SVM  AT™, RF
A 60.3£16 59.6100 T76.T204 724104 | 729200 65.12090 64.5+06 W 73.5%0.2
B 49.8*1.2 47.9*0.7 57.510.8 52.710.0 58.7*0.0 52.010.6 51.7i0.6 +0.2 55.310.4
C 304510 31.0:07 31.5:06 33.5:06 | 31.0200 33.T206 349105 32.8:i06 36.Ttiose

T - statistical significance under pairwise comparisons with other methods.

Table 5: Regression results (RMSE values; underline — best model: bold — best within the input setup)

L. Mathematics Portuguese

s. | NV NN SVM DT RF™ | NV NN SVM DT RF™,
A | 2011000 2.052002 2.092002 1.9410.04 K;%:f)‘.m 1.32:000 1.36200s 1.3520010 1.4610.03 1.32:0

B | 2804000 2.821002 2901002 2.6710.04 . 4001 | 1.894000 1.881002 1872001 1.78"410.03 Y 10.01
C | 4594000 4.41100s 4.3T1003 4.46200s 3.90%10.01 | 3.232000 2.792002 2.761002 2.9310.02 2.67t 0.0

T - statistical significance under pairwise comparisons with other methods.
* — statistical significance under a pairwise comparison with NV,

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




Case Study 3: Erkan E. Identifying At-Risk Students Using Machine
Learning Techniques: A Case Study with IS 100.2012.

Use three machine learning algorithms(instance-based learning
Classifier, Decision Tree, and Naive Bayes) to predict students’
performance

 Three steps

- |Ist step: Attendance information for first four weeks, grade of |st
assignment,

- 2nd step:Attendance information for first seven weeks, grade of
I'st, 2nd assignments, midterm grade

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

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



Case Study 3: Erkan E. Identifying At-Risk Students Using Machine
Learning Techniques: A Case Study with IS 100.2012.

® Algorithms
o K-Star
® One of the instance-based classifiers

e C45

® An extension to ID3 algorithm
® Naive Bayes

® Three decision schemas

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

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

e DS3: if all three algorithms classify student as a failure than this student will be
considered as failure

Big Education in the Era of Big Data @ FedCSIS 2014, September 7-10, 2014, Warsaw, Poland %{,‘/
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Fig. 1. Overall accuracy of results.
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Fig. 2. Overall sensitivity of results.
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Fig. 3. Overall precision of results.
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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

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



Some Partners and Alliances
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The KEEP Education Cloud
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Work in Progress
&
Future VVorks

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



Natural Language Processing

« Text and semantic
analysis

* Summarization
* Sentiment analysis

 Automated grading
« Q&A systems

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



Recommendations

* Personalized learning

« Courses, tutors,
peering learning
partners, etc.

* Learning resources,
time allocation, etc.

» Career planning

g
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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

Algorithms

© juawiiadxy

Web intelligence

* Multimedia information
processing
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Get Involved

Partners and alliances are welcomed.
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timoelliott.com

“I think you'll find that mine is bigger...”
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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!

g
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BigScholar 2014

THE FIRsT WWW WorksHOP ON BiG SCHOLARLY DATA: TOWARDS THE WEB OF SCHOLARS

Seour, Korea, ArriL 8, 2014

CFP Organizers  Submission Registration Program Keynole Speakers

CALL FOR PAPERS (TXT)

Researchers worldwide are currently producing more and more scholarly data of various types such as papers,
books, patents, etc. Such data are big data by nature. For example, the DBLP Computer Science Bibliography
provides bibliographic information on major computer science journals and proceedings. Additionally, DBLP
indexes more than 2.3 million articles records containing title, pages, years and authors' information, etc.
Concurrently, scholars are associated with various academic activities such as conferences, workshops,
congresses, peer review, and so on. Such scenarios have motivated us to explore the Web of Scholars in the
context of big scholarly data on a global scale. It is imperative and vital for researchers to drive their knowledge
towards the innovative generation of values from Big Scholarly Data, The emerging worldwide Web of Scholars
demands a re-evaluation of existing techniques, such as data mining, recommender systems, and social network
analysis. Furthermore, there is a demand for novel ways of developing aigorithms, methods and techniques to
foster the analysis and interpretation of social environments such as academic collaboration networks.

In this workshop, we will explore promising areas of research in big scholarly data, with a focus on the rapidly
emerging field of the Web of Scholars. This workshop also seeks 10 answer noteworthy research questions such
as:

- How to connect scholars on the web?

- How to facilitate collaboration among scholars?

- How to find the experts in a particular field?

Researchers are welcome to submit their papers that address these questions above and other topics below
which may include, but are not limited to:

- Academic social network analysis

- Scientific recommendation

- Methods and tools for analyzing big scholary data

- Indexing, searching, and mining scholarly data

- Connecting scholars using a Web approach

- Platforms and services for the Web of Scholars

- Web tocls and techniques for big scholardy data

- Paradigms to promote scientific collaboration

- Sclentific trends prediction

- Applications, use cases, and evaluations of big scholarly data

IMPORTANT DATES

Paper Submission Deadline: dan 28, 25t
Author Notification: Feb 4, 2014

Final Manuscript: Feb 12, 2014
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WWW2014 Workshop on Web-based Education Technologies (WebET 2014)

April 9, 2014, Seoul, Korea

Home About Committee Authors Attendees Program

WebET 2014

The Web has long been recognized as a powerful platform for teaching and learning.
The educational community was among the early adopters of the technology and has
contributed to its evolution. We are at this point at a major inflection point for Web-
based Education Technologies. The convergence (“a perfect storm”) of new
technologies supporting search, social media, semantics, data mining (Big Data), and
others along with current interest to distributed educational pedagogies such as
connectivism, behaviorism, and “the flipped classroom" promises to dramatically
change Web-based Education Technologies in the near future. The interest in
Massive Open Online Courses (MOOCs) has been described as “a tsunami in
education” and has re-kindled valuable discussions regarding the role of WebET.

Call for Papers

Important Dates

e Submission Deadline: Jan. 14, 2014
e Author Notification: Feb. 4,2014

e Final Manuscript: Feb. 12,2014

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




New Book Series

SOCIAL MEDIA &
SOCIAL COMPUTING ©“/LE FOR BOOIKS!

he Social Media and Social Computing Series focuses on
publishing high quality references in the rapidly emerging
area of social media and social computing. Both
experimental/practical as well as theoretical investigations are
welcome. The series targets both scholars and practitioners in
~——aomeegocial media and social computing for work in the
intersection of computer science, information technology,
psychology, economics, education and other social sciences.
The advent of the Internet and the Web has resulted in social
interactions and behaviors through the wuse of
" technologies and web services, e.g., hardware devices
such as smart phones, tablets, RFID, etc., software
o services such as wikis, blogs, micro-blogs, social
* network sites, recommender systems, social bookmarking, social
news, multimedia sharing sites, etc. Analyzing these technologically-
enabled interactions in their social context will benefit information
providers and information consumers. However, the large volume
and scale of user-generated contents require effective modeling methods
and efficient algorithms to handle these chalenging problems.

Prof. King is Associate Editor of the IEEE Transactions on Neural Networks (TNN) and IEEE
Computational Intelligence Magazine (CIM). He is a senior member of IEEE and a member of
ACM, International Neural Network Society (INNS), and VP & Governing Board Member of the
Asian Pacific Neural Network Assembly (APNNA) . He serves the Neural Network Technical
Committee (NNTC) and the Data Mining Technical Committee under the IEEE Computational

Pleas send Propoesals te eithierthe Senies Editor
ot Directlyito

LEONG Li-Ming

Editor, CRC Press

240 Macpherson Road, #08-01,

Pines Industrial Building,

Intelligence Society.
S’pore 348574

https://www.cse.cuhk.edu.hk/irwin.king/home
kin@cse.cuhk.edu.hk

li.ming@tandf.com.sg
Tel: (65) 67415166 x 115
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e Similarity text detection system

e Developed at CUHK

* Promote and uphold academic
honesty, integrity, and quality

e Support English, Traditional and
Simplified Chinese

e Handle .dog, .txt, .pdf, .html, etc. . romemcmie  cocimemmn
file formats e e TR
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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 P 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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