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Know-Center

Austria‘s Research Center for Data-driven Business
and Big Data Analytics

 founded 2001

>70 researchers

>450 applied research projects with company partners

>25 European funded research projects
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just received > 20 Mio € funding for next 4 years




Data-driven Business as a
Cognitive Computing Challenge

Knowledge Knowledge

Discovery Visualization
ANALYTICS
FOCUS
Social Ubiquitous
Computing Personal Computing

Cognitive Computing Systems interact naturally with
humans, learn from their experiences, generate and
evaluate evidence-based hypotheses
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Big Data

“Data unprecedented in its scale and scope
In relation to a given phenomenon
which allows for the generation of new knowledge.”

[Oxford Internet Institute, 2014]

=» Increased potential to gain insights
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Data-driven Business

* Business processes which are based on the
automatic generation, interpretation, and exploitation of
large amounts of information and data.

* Four central steps
(1) Provide appropriate data & IT infrastructure
(2) Democratize data within the company
(3) Enable experimentation with data

(4) Support data-driven culture
[LinkedIn, 2013]
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Data-driven Science

* Research practices and processes which are based on
automatic generation, interpretation, and exploitation of
large amounts of information and data.

* Four central steps
(1) Provide appropriate data & IT infrastructure
(2) Democratize data across the community
(3) Enable experimentation with data

(4) Support data-driven culture
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PUBLICATIONS AS
(BIG) DATA




“One of the diseases of this age is the
multiplicity of books;
they doth so overcharge the world that it is
not able to digest the abundance of idle
matter that is every day hatched and brought
forth into the world.*

Attributed to Barnaby Rich in 1613



Publications as Big Data

[Price, 1963]

| f |
_ 1700 1500

Number of journals

— 1,000,000

— 100,000

— 10,000

Scientific journals

= 1,000

- (300/ :

— 100

2000




e o
n ] M . o 4
The Vision ... : :}fﬁg@mmﬁmmnm-' 4 £k

| ot

]

« Research builds on
past insights

« We share knowledge
to create new knowled
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[Isaac Newton, 1676]
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The Reality ....

Covered under a pile of
paper

.. with varying quality

« .. with contradicting facts

* .. WIith missing data




Overview of a Research Domain based on Usage Data

Overview of Educational Technology whats this?)

Game-based Learning

Design-based Research

Digital Natives S Ceaming

Environment

Online Learning
and Teehnol 00

Meta Analysis

Learning

Instructional
Design

Technological
PedagogleasIdCOmm

A Hide papers

Situated learning: Legitimate peripheral participation
Jean Lave, Etienne Wenger in Learning in doing (1991)
In this important theoretical treatise, Jean Lave, anthropologist, and
Etienne Wenger, computer scientist, push forward the notion of

situated learning-that learning is fundamentally a social process and
not solely in the leamer’s head. The authors ...

Area: Community of Practice
662 readers

Digital Natives, Digital Immigrants Part 1
Marc Prensky in On the Horizon (2001)

Part one of this paper highlights how students today think and process
information fundamentally differently from their predecessors, as a
result of being surrounded by new technology. The author compares
these digital natives with the older generati...

Area: Digital Natives

480 readers
The 'digital natives' debate: A critical review of the
evidence
Sue Bennett, Karl Maton, Lisa Kervin in British Journal of
Educational Technology (2008)

The idea that a new generation of students is entering the education
system has excited recent attention among educators and education
commentators. Termed 'digital natives' or the 'Net generation’, these
young people are said to have been immersed i...

Area: Digital Natives

416 readers
Technological Pedagogical Content Knowledge: A
Framework for Teacher Knowledge
Punya Mishra, Matthew J Koehler in Teachers College Record
(2006)

Research in the area of educational technology has often been
cmlqued for a lack of thsovenca] groundlng In this article we propose a
| technology by building on
Shulman s formulancn o( ‘pedagogical content kno...

Area: Tect i P ical Content Ki

358 readers
Work: An Analysis of the Failure of Constructivist,
Discovery, Problem-Based, Experiential, and
Inquiry-Based Teaching
Paul A Kirschner, Richard E Clark in Learning (2006)

Evidence for the superiority of guided mslrucvon is explained in the
context of our ge of human

expertnovice differences, and cognmve load. Allhough un- guided or
minimally guided instructional approaches are very p...

Area: Cognitive Models

309 readers

Design Experiments in Educational Research

P Cobb, J Confrey, A diSessa, R Lehrer, L Schauble in
Educational Researcher (2003)
In this article, the authors first indicate the range of purposes and the
variety of semngs in which design expenmems have been con- ducted

and then deli five
differentiate design experiments from othe...

Area: Design-based Research

249 readers
What is Web 2.07 Ideas, technologies and implications
for education by
Paul Anderson, Mark Hepworth, Brian Kelly, Randy Metcalfe in
Technology (2007)

Within 15 years the Web has grown from a group work tool for
scientists at CERN into a global information space with more than a
billion users. Currently, it is both returning to its roots as a read/write
tool and also entering a new, more social and
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[Kraker,
2013]
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COD=
Extract facts from research papers

* Link research papers and the

Joumal of Experimental & Clinical Cancer Research 2008, 27:85

—— W e e facts therein to LOD

o 1e=2¢ 3 o 124 3
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COD=
Integrate facts with existing knowledge

e Objective: crowd-sourced

1 Data Extractor
° marting

Wi & research

e T triplification for statistical data

——= e Semi-automatic creation, storing

and merging of statistical data




COD=
Make facts available for visual analysis

Query Wizard and Vis Wizard: designed for IT-laymen

C®DE Linked Data Query Wizard  watch the screencast  Weicome, Vedran Sabol! Log out 3
°

1.

Search Linked Data
C®DZ= Linked Data Vis Wizard  watch the screencast

project
£V Open Dt [ | | searn Chart 1 - % of basic public services for citizens, which are fully available online
Possible Charts: $
% of basic public services for citizens, which are fully available online 111 +
No description available %

(Source: EU Open Data)

2. - 2 c

Country = Year - Value = Add column ... -

Austria v 2001+ 0.0833333333 mu[ﬂ[
Austria v 2002~ 0.0833333333 .
ol
Austria = 2003~ 0.5681818182
Austria - 2004~ 0.6666666667
Available Categories:
Austria = 2006~ 0.7 e
X-Axis
Austria v 2007 - 1 Country G
Austria ~ 2009 ~ 1 Available Values:
Value
Austria 2010 1 oS
Belgium « 2001~ 0
Belgium ~ 2002~ 0.0833333333

Displaying 10 of 199 results




Summary:
Turning Publications into Scientific (Big) Data

« Based on usage data and click streams we can

« Generate an overview of a given research domain

* Provide cross-journal recommendations of relevant articles

« Given textually encoded scientific knowledge, we can

» Extract facts from research papers
 Integrate those facts with existing knowledge

« Make it available for visual analysis



SUPPORT DATA-DRIVEN
CULTURE




Socialising Research Data

* Observation 1. Open Data Platforms today

« Domain specific provider (e.g. EU digital scoreboard, Eurostats)

« Data centred (e.g. data set list‘management, Datahub/CKAN)
=>» Great data (but unsocial)

 Observation 2: success of the Social Web

» Successful web platforms are social: blog, discuss, share,
bookmark

» People engage with the digital item making it more valuable

=» Socialising resources as success factor

European Data Forum 2014

Athens, Greece



Socializing Research Data

* QObservation 3: Open Data are not easy to consume
* No mass market (such as for images or videos)

« Socialising around data has to focus on a special group of users
and needs (interpretation)

=» Specialised services for socialising data are necessary

« Observation 4. Research Data Properties

 Raw data is less of importance for sharing knowledge
* Needs interpretation from different points of view (socialisation)

» Currently sharing but no socialising in LOD

=» Socializing research data for interpretation and
generating insights

European Data Forum 2014
Athens, Greece
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COD=
42-Data

® Dat3

A Flea Market for Open Data

Donate

for awesome colleagues

Manage
your (research) data

41 resources available 6 questions available

42-data is maintained by the MICS and DIMIS chairs of the University of Passau, Germany , 2013. Contact | Terms and Privacy | About

European Data Forum 2014

Athens, Greece




42-Data COD=
Create Date Centric Questions

Discover questions

© Compose question Search

Newest Most Discussed Answered / Closed
Guaranteed
# Donation Visited Answers Question

Rich countries in the north of Eurcpe buy and sell online.

1 = B 0] S s 2 s R :
E==D How is the staff to student ratio in universities in different European countries
| and how does this impact education quality?
q.
2 =3 o o
1 6% o
, o a @ FTechnology uptake nSws? | ocucotion | eurcpe | uriveraites | Vaws : 2mes | Oricesoce 170
[ =0 | [ Gusiness | | am particularly interested in
) B Michael Granit:
« A comparison between UK University and main land Europe o St:masa: Pr:;;s:r
4 m n n Data-centric online sources embeded directly in 42-data « A comparison between Europe and the US . ‘ Questions asked: 1
[ examples ] help | ! e T Okva ariasian §
Integrating Query and Visualisation Wizard
5
- S >t B | Discussod : Ahigher forthe twentyfrstcontury = [ © |
What are Interesting SPARQL queries for promoting 42-data? A higher education for the twentyfirst century presentation on slideshare
6  none | B a8 =
- Share

1 A Higher Education
for the Twenty-first
Century:

European and US approaches

42-data is maintained by the MICS and DIMIS chairs of the University of Passau, Germany , 2013.

Bruno Aguilera-Barchet

Embedding data/resources
in questions and answers

G suceenare BIO) Q @ | s 52
A Higher ion for the Twenty-first Century: and US from 11

Provided by SideShare

European Data Forum 2014

Athens, Greece




42-Data COD=

Answering with Data and Insights

Donate
o T
Created: 0804
& 15032004 #0: 1. #4 2
® SPARQL Query on DBPedia showing the ratio students/teachers for UK Universities (visualised as
Bubble Chart).

There seems to be a clear correlation between ranking and students/teachers ratio. Does this also
hold for mainland Europe?

Endpoint: hitp://dbpedia.org/sparqgl
UK Universities [log-scaled)

LIMIVERS ITyOT ManCEs1er
D LEED #5tudenis £ # Stalff

rapalitan]University

Sllepishe om Pgn andyineleide College

25,000 37,500

12,500

European Data Forum 2014

Athens, Greece



42-Data COD=
Bookmark your resources data

-
[ J Your gquestions Your Anwers Your Data cubes Your Resources Your Publications
Search:
( Type Label Description
3 UK University Ratio **SPAROL Query** on **LOD Cloud Cache** showing the ratio students /teachers for UK Universities (visualised as Bubble Chart). g
3 UK University Ratio **SPAROL Query** on **LOD Cloud Cache** showing the ratio students /teachers for UK Universities {visualised as Bubble Chart). g
= 1
®
= L1
®
& **SPARQL Query*™ on **DBPedia*™ showing the ratio studentsfteachers for UK Universities (visualised as Bubble Chart). There seems tobe Il
a clear **correlation between ranking and students /teachers ratio**. Does this also hold for **mainland Europe**? @
B . . **SPARQL Query** on **LOD Cloud Cache** showing the ratio students/teachers for UK Universities {visualised as Bubble Chart). There [ ]
3 UK University Ratio . R R . .
seems to be a clear correlation between ranking and students/teachers ratio. Does this also hold for mainland Europe? 0]
- S — - ; ; ; it isuali
UK University StudentStaff SPARQL Query** on LOD.Cloud Cache sl:'lowmg the ratio students}tethers for U?( Universities (\rlsu.allsed as Bubble Chart). The_re S
3 Ratio seems to be a clear correlation between ranking and students/teachers ratio. Does this also held for mainland Europe? **Note:** This ®
answer shows the SPARQL Query for creating the resource fanswer.
A higher education for the =
& twentyfirst century ®
presentation on slideshare
[ 1
®
- 'jlmfv s t_he staff “? stqdenl I am particularly interested in * A comparison between UK University and main land Europe * A comparison between Europe and the US ]
= ratio in universities in different )
. Please provide hard numbers. @
European countries?
Showing 1 to 10 of 11 entries + Previous | 1 2 Next —

European Data Forum 2014

Athens, Greece




42-Data COD=
Economic Sustainability

Customer-to-customer situation

Long tail of niche topics and transactions

» Transactions are low value on average

* Need a high number of transactions to be sustainable

Valuable micro-transactions

» Answers, guestions, data sources, data sets, derived insights

Make a d onation!

100| :.€ ﬂ
| "

Donations (no legal/contract issues) = e

European Data Forum 2014
Athens, Greece

Non-monetary incentives: social reputation models

26




Summary: Support Data-driven Culture & Processes

« Data-centric discussions
* Re-use many existing data sets
« Combine data, visualisations

« Data (relationship) discovery

» Discovery of data and relationships in the LOD: Query Wizard

» Upload/manage own (aggregated) datasets

European Data Forum 2014
Athens, Greece
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Data-driven Science

- Research practices and processes which are based on
automatic generation, interpretation, and exploitation of
large amounts of information and data.

* Four central steps
(1) Provide appropriate data & IT infrastructure
(2) Democratize data across the community
(3) Enable experimentation with data

(4) Support data-driven culture

© Know-Center GmbH e Research Center for Data-Driven Business and Big Data Analytics



Research Processes (in TEL)

Management Processes
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[Kraker &
Lindstaedt,
2011]




Research Processes (in TEL) :

STELLAR

TEL Research Process Map wiksfor documentation ]

Literature search on the web '
Management Proces:
Literature management with collabora- =e= .

tive online tools
Aw:ren_esls ﬂlrﬂui search, aggregation, Collaborative writing in wikis and on
and sodial netwo Google Docs
\ \ i 4
Cnllabumtlwe knowledge construction ]

] m ! i ’ T

| \ ‘ \ REﬂectmn through blogging ]
Keeping in contact with colleagues
Finding information for career planning
Coordination of research groups
Finding speakers for conferences g .

lTask management with online tools l

" Core Processes

Data collection with online survey tools
Data sharing with trusted peers




Open Science Data Value Chain?
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SAVE THE DATE: I-KNOW Conference

Special Track on Science 2.0
October 21-23, 2015, Graz, Austria
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