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- — Workshop Agenda

/ \

Part 1 10:00 — 13:00
1. Introduction and bootstrapping (30 min)
— EDISON Data Science Framework and EDISON project legacy.
— Workshop goals and attendees interests
2. Background information and how the EDSF has been done (60 min)
— EU and International studies on data related competences and skills
— EU standards, projects, initiatives, associations
3. EDISON Data Science Framework (EDSF) in details and walk through customised curriculum
design (90 min)
— EDSF components: Competence Framework (CF-DS), Body of Knowledge (DS-BoK), Model Curriculum
(MC-DS), Data Science Professional Profiles (DSPP)

— Walk through customised curriculum design: from target professional groups or competences to curriculum
suggestions

Part 2 14:00-16:00+

1. Curriculum analysis and design — Interactive session and practice (in groups)
— Analysis of Data Science and Data Management curricula by champion universities adopting EDSF
— Continue with the curriculum design for target professional groups or study programmes

2. Critical issues in implementing research and enterprise Data Science capacity building and
Data Management practices: skills management, team building, infrastructure issues.

— Interactive session and open discussion
3. Closing: comments, future steps, community building
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— Qutline

« Data driven research and demand for new skills
« EU Specific Drivers and Recommendations
» International studies and reports

« OECD and UN on Digital Economy and Data Literacy
— PwC study on Millennials at work (2016)

« Europe: Digital technologies adoption 2016-2017
« Data Driven Victories and Failures — Politics
 EDSF background standards: eCF3.0

@ @ This work is licensed under the Creative Commons Attribution 4.0 International License.
To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/
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\/ ~ Visionaries and Drivers:
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7'\ Seminal works, High level reports, Activities

The Fourth Paradigm: Data-Intensive Scientific Discovery.

By Jim Gray, Microsoft, 2009. Edited by Tony Hey, Kristin Tolle, et al.
http://research.microsoft.com/en-us/collaboration/fourthparadigm/

Riding the wave: How Europe can gain from
the rising tide of scientific data.
\ Final report of the High Level Expert Group on
Dage, i TT% Scientific Data. October 2010.
R il http://cordis.europa.eu/fp7/ict/e-
Eonce B infrastructure/docs/hlg-sdi-report.pdf

PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

© TONY HEY STEWART TANSU

The Data Harvest: How
sharing research data
can yield knowledge,
jobs and growth.

An RDA Europe Report.
December 2014

https://rd-alliance.org/data-
harvest-report-sharing-data-
knowledge-jobs-and-growth.html

@ ) Research Data Sharing
7 without barriers

Coata atuance  https:/iwww.rd-alliance.orqg/

HLEG report on European
Open Science Cloud

(October 2016)

https://ec.europa.eu/research/openscienc
e/pdf/realising the european open scie

nce cloud 2016.pdf 00 . .
EDISON 2018 Denmark - M ofession and Education 4

Emergence of Cognitive Technologies
(IBM Watson, Cortana and others)



http://research.microsoft.com/en-us/collaboration/fourthparadigm/
http://cordis.europa.eu/fp7/ict/e-infrastructure/docs/hlg-sdi-report.pdf
https://rd-alliance.org/data-harvest-report-sharing-data-knowledge-jobs-and-growth.html
https://www.rd-alliance.org/
https://ec.europa.eu/research/openscience/pdf/realising_the_european_open_science_cloud_2016.pdf
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- — The Fourth Paradigm of Scientific Research
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1. Theory, hypothesis and logical reasoning

2. Observation or Experiment, e.g. EohE

—  Newton observed apples falling to design his PARADIGM
theory of mechanics s S D

—  Gallileo Galilei made experiments with falling objects
from the Pisa leaning tower

3. Simulation of theory or model
—  Digital simulation can prove theory or model
4. Data-driven Scientific Discovery (aka Data Science)
— More data beat hypothesized theory
— e-Science as computing and Information Technologies empowered science

5. Computer-human - driven science?

— Machine discovers new patterns and formulates hypothesis in one or
multiples knowledge spaces

— Scientist validates and designs additional texts or experiments

EDISON 2018 Denmark Data Science Profession and Education 5
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— EU Specific Drivers and Recommendations
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~ Riding the wave (2010): How Europe can gain

—

from the rising tide of scientific data.

“Unlocking the full value of scientific data”
- Neelie Kroes, Vice-President of the European Commission, responsible for
the Digital Agenda

Just how students will be trained in the future, or how the profession of
“data scientist” will be developed, are among the questions the resolution
of which is still evolving and will present intellectual challenges for both
privately and publicly supported research.

- John Wood, HLEG Chair

Vision 2030: “Our vision is a scientific e-Infrastructure that supports seamless
access, use, re-use and trust of data. In a sense, the physical and technical
Infrastructure becomes invisible and the data themselves become the
infrastructure.”

Proposed set of actions

— 4. Train a new generation of data scientists, and broaden public understanding
We urge that the European Commission promote, and the member-states adopt, new
policies to foster the development of advanced-degree programmes at our major universities
for the emerging field of data scientist. We also urge the member-states to include data
management and governance considerations in the curricula of their secondary schools, as
part of the IT familiarisation programmes that are becoming common in European education.

EDISON 2018 Denmark Data Science Profession and Education




- The Data Harvest (2014): How sharing research data
71 canyield knowledge, jobs and growth

« Planning the data harvest — John Wood
* The era of data driven science

« We want the right minds, with the right data, at the right time. That's a talll
order that requires change In:
— The way science works and scientists think
— How scientific institutions operate and interact
— How scientists are trained and employed

Recommendation 2

- DO promote data literacy across society, from researcher to citizen.
Embracing these new possibilities requires training and cultural education
— inside and outside universities. Data science must be promoted

— Afirst-class science: Data sharing provides the foundation for a new branch of
science.

— Data education: Training in the use, evaluation and responsible management of
data needs to be embedded in curricula, across all subjects, from primary school
to university.

— Training within EU projects
— Government and public sector training

EDISON 2018 Denmark Data Science Profession and Education 8




_\\‘/;_ HLEG EOSC Report Essentials — Core Data
/I\ Experts [ref]

« Core Data Experts is a new class of colleagues with core scientific
professional competencies and the communication skills to fill the
gap between the two cultures.

— Core data experts are neither computer savvy research scientists nor
are they hard-core data or computer scientists or software engineers.

— They should be technical data experts, though proficient enough in the content domain
where they work routinely from the very beginning (experimental design, proposal
writing) until the very end of the data discovery cycle

— Converge two communities:
« Scientists need to be educated to the point where they hire, support and respect Core Data
Experts
« Data Scientists (Core Data Experts) need to bring the value to scientific research and
organisations
* Implementation of the EOSC needs to include instruments to help train, retain
and recognise this expertise,
— In order to support the 1.7 million scientists and over 70 million people working in
innovation.

[ref] https://ec.europa.eu/research/openscience/pdf/realising_the european_open_science_cloud 2016.pdf

EDISON 2018 Denmark Data Science Profession and Education 9
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https://ec.europa.eu/research/openscience/pdf/realising_the_european_open_science_cloud_2016.pdf

- EOSC Report Recommendations —
Implementation on training and skills

—

12.1: Set initial guiding principles to kick-start the initiative as quickly as
possible.

— Afirst cohort of core data experts should be trained to translate the needs for data driven science
into technical specifications to be discussed with hard-core data scientists and engineers.

— This new class of core data experts will also help translate back to the hard- core scientists the
technical opportunities and limitations

|13: Fund a concerted effort to develop core data expertise in Europe.
— Substantial training initiative in Europe to locate, create, maintain and sustain the required core data
expertise.

— By 2022, to train certified core data experts with a demonstrable
effect on ESFRI/e-INFRA activities and prospects for long-term sustainability of this critical
human resource

+ Consolidate and further develop assisting material and tools for Data Management Plans and Data
Stewardship plans (including long-term preservation in FAIR status)

I7: Provide a clear operational timeline to deal with the early preparatory
phase of the EOSC.

— Define training needs for the necessary data expertise and draw models for the necessary
training infrastructure

EDISON 2018 Denmark Data Science Profession and Education 10




-~ — Initiatives: GO FAIR and IFDS

« Global Open FAIR
— Findable — Accessible — Interoperable - Reusable

 |IFDS — Internet of FAIR Data and Services = EOSC

* GO FAIR implementation approach

— GO-TRAIN: Training of data stewards capable of providing FAIR data
services

— FAIRdICT: Top Sector Health collaboration with top team ICT

« A critical success factor is availability of expertise in data
stewardship

— Training of a new generation of FAIR data experts is urgently needed to
provide the necessary capacity

https://www.dtls.nl/fair-data/
https://www.dtls.nl/fair-data/qo-fair/
https://www.dtls.nl/fair-data/fair-data-training/

EDISON 2018 Denmark Data Science Profession and Education 11
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- — Industrial Data Space: Industrial Data

STREAM data principles for industrial and commoditised data
* [S] Sovereign

e [T] Trusted

 [R] Reusable

« [E] Exchangeable

« [A] Actionable

* [M] Measurable

Other data properties: Important to commoditise data
— Quality, Valuable, Auditable/Trackable, Brandable, Authentic
— Interoperable, Findable, Accessible, not-Rival, Composable
— Ownership and IPR

Leverages FAIR principles for research data
— Findable — Accessible — Interoperable - Reusable

EDISON 2018 Denmark Data Science Profession and Education 12




N~

— International and EU studies on data-driven skills
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€ IDC

Final Report

Industry reports on Data Science Analytics and Data
=©
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enabled skills demand
Final Report on European Data Market Study by IDC (Feb 2017)
The EU data market in 2016 estimated EUR 60 BIn (growth 9.5% from

/

EUR 54.3 Bln in 2015)
Estimated EUR 106 BIn in 2020
Gap between demand and supply estimated 769,000 (2020) or 9.8%
“ Citing EDISON and EDSF

Number of data workers 6.1 min (2016) - increase 2.6% from 2015

Estimated EUR 10.4 million in 2020
Average number of data workers per company 9.5 - increase 4.4%

14

" Influenced by EDISON

PwC and BHEF report “Investing in America’s data science and

analytics talent: The case for action” (April 2017)
http://www.bhef.com/publications/investing-americas-data-science-and-
Q

2.35 min postings, 23% Data Scientist, 67% DSA enabled jobs
DSA enabled jobs growing at higher rate than main Data Science jobs

- analytics-talent

Burning Glass Technology, IBM, and BHEF report “The Quant
Crunch: How the demand for Data Science Skills is disrupting the
https://public.dhe.ibm.com/common/ssi/ecm/im/en/iml14576usen/IML14576

Data Science Profession and Education

job Market” (April 2017)
DSA enabled jobs takes 45-58 days to fill: 5 days longer than average

USEN.PDF
Commonly required work experience 3-5 yrs

EDISON 2018 Denmark
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- PWC&BHEF: Demand for DSA enabled jobs

\\l//
//

Analytics-enabled jobs Data science jobs
ecion i ewees e wiuece Demand for business people with
I analytics skills, not just data
Insurance . . ® SCIeﬂtIStS
26% 51% 18% % 2% « Of 2.35 million job postings in
oy @ o the US
ssistance . .
— 23% Data Scientist
32% 44% 15% 5% 2% _
— 67% DSA enabled jobs
omter “ . ®—o »  Strong demand for managers
3%  23% 26% 4% 2% and decision makers with Data
| . Science (data analytics)
e . ® skills/understanding
45% 25% 23% 4% 2% — Challenge to deliver actionable
Professional knowledge and competences to
and Techrica @ ® CEO level managers
30% 29% 31% 6% 2%
Retail Trade “ . (] ®
46% 35% 139% 49 0o ssion and Education 15



_\\‘//» PwWC&BHEF: Data Science and Data Analytics

S N

s\ Competences for Managers and Decision Makers

Finance and o ==
% .
accounting managers 59 L
Marketing and % Y
sales managers o1 .l

Executive leaders

Operations managers

Supply chain and oom
logistics managers Cco
Human resources 0 .o
06 o)
managers 30% an

Percent of employers who say data science and analytics skills will be ‘required of all managers’ by 2020
»  Source: BHEF and Gallup, Data Science and Analytics Business Survey (December 2016).
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'\\ PwC&BHEF: Skills that are tough to find

Figure 8: The fastest-growing job areas require both analytical and social skills
US, change in employment skills by skills required, 1980 = 100

\\‘//

108

9 7% Faster growing jobs require both analytical o
9 5% and social skills g mathe,
104
(Cybersecu rlty) righ socil skl

100

High maths,

[ Data SCience j 83% low social skills

96

and analytics

Low maths,
low social skills

Critical thinking 1680 a0 2000 o 2
and

problem solving | 79Q% 79% 78 % 78%

[ Design/ J Global 74%
systems thinking perspective

[Cross-disciplinary
Innovation
and creativity

ability
To be mapped to Competences, Knowledge, Skills and Personal (soft) Skills

92

N

Cognitive
flexibility

Source: Business Roundtable (2017).
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_}“/;_ PwWC&BHEF: Data Science and Analytics skills, by
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2021: The supply-demand challenge

Student supply

W, W, W
w, W, W,
w, W, W,

23%

of educators say all graduates will
have data science and analytics skills

EDISON 2018 Denmark

Employer demand

KPEPEDKPED KPR KD LD
KPEPERCD KD D KDRD KD RD

Ll e il ododis
KRR ED D KDRD KY

KOEREDPRPEPRPRPLD CDNY
COEREDPRPEPRP AP CDNY

of employers say they will prefer job
9% candidates with these skills over
ones without

O\ KPAPEREDKPEDRPRDERAD
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_}“// IBM&BGT:. DSA Jobs Time to Fill and Salary

——

/N (2016-2017)

Top Industries A verage Average Annual
DSA Framework Category Time to Fill
(by Demand Volume) Salary
(Days)
Professional Services 50 $96,845
Data-Driven Decision Makers Finance & Insurance 37 $98,131
Manufacturing 43 $93,641
Finance & Insurance 35 $71,937
Functional Analysts Professional Services 48 $69,135
Manufacturing 39 $72,571
Professional Services 51 $82,447
Data Systems Developers Finance & Insurance 35 $87,039
Manufacturing 43 $81,138
Professional Services 47 $74,917
Data Analysts Finance & Insurance 31 $83,209
Manufacturing 41 $72,742
. Professional Services 51 $97,457
Eﬁ;?yii;entﬁts & Advanced Finance & Insurance 43 $106,610
Manufacturing 45 $92,543
Finance & Insurance 38 $113,754
Analytics Managers Professional Services 53 $107,185
Manufacturing 40 $106,926

 On average, DSA jobs in Professional Services remain open for 53 days, eight
days longer than the overall DSA average. (IBM, BGT 2017 Study)

EDISON 2018 Denmark Data Science Profession and Education 19
R R R R R R R R R R R R R R R R R R,



S~

— Closer look at Data related Jobs and Salaries (2016)

~\
)

Diata Modder
Drata Processor
Diata Scientist
Drata Clerk

Driata Architect
Data Coordinator
Diata Techhician
Data Specialist
Data Anaky =

Data Manager

0 20,000 40,000 60000 80,000 100,000 120,000 140,000

Source: The Job Market for Data Professionals, by Robert R Downs, SciDataCon2016
http://www.scidatacon.org/2016/sessions/98/poster/51/

EDISON 2018 Denmark Data Science Profession and Education 20
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— Europe: Digital technologies adoption 2016-2017
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-~ Europe: Digital Economy and Society Index
(EU 2015-2016)
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[ref] http://europa.eu/rapid/press-release MEMO-16-385_en.htm
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Plotting the Digital Evolution Index, 2017

Where the digital economy is moving the fastest, and where it’s in trouble.

HOW COUNTRIES SCORED ACROSS FOUR DRIVERS ON THE DIGITAL EVOLUTION INDEX (OUT OF 100)

80
Sweden Switzerlan(lj Norway I‘-Iong Kong
Denmark—— ot UK
Australi South Korea— Finland Singapore g[’ﬁ_\rND
70 ustratia 1 . US. -japan
NetherlandI.; » Canada _ New Zealand
STALL Ireland R
OouT . TrAustrla Estonia UAE
Belgium L Israel
60 ;ggﬁ?_ Portugal Malaysia
Slovenia« Hungary CZech Republic - Chile Latvia Saudi Arabia
Slovakia « o )
o Italy . Poland Turkey China
Greece « Thailand Bulgaria Jordan . Russia
South Africa Brazil Indonesia - Mexico . colombia
0 Peru Vietham e o
i Philippines * Kenya
. Nigeria ndia
REvPt JhElEEn Cameroon
20 Algeria Bangladesh g jivia
WATCH BREAK
ouT ouT
20
0% 1 2 3 <

RATE OF CHANGE IN DIGITAL EVOLUTION, 2008-2015
[Ref] https://hbr.org/2017/07/60-countries-digital-competitiveness-indexed

SOURCE DIGITAL EVOLUTION INDEX 2017, THE FLETCHER SCHOOL AT TUFTS UNIVERSITY AND MASTERCARD © HBR.ORG



https://hbr.org/2017/07/60-countries-digital-competitiveness-indexed

/ Deeper look: Digital skills gaps density by

——

'\ occupation and type of digital skills, EU28 (%)

~oh

13.9

Managers

Professionals

Technicians

Clerical workers

Sales workers

22.8

Skilled agric workers

Building workers

Plant machine operators

Elementary occupations
17.6

m Basic digital skills ~ ® Advanced digital skills & Specialist digital skills

ICT for work: Digital skills in the workplace, Digital Single Market, Reports and studies, May 2017
https://ec.europa.eu/digital-single-market/en/news/ict-work-digital-skills-workplace
EDISON 2018 Denmark Data Science Profession and Education 24
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https://ec.europa.eu/digital-single-market/en/news/ict-work-digital-skills-workplace

}\1// Workplaces reporting having taken action to tackle digital skill gaps
= — Dby type of action undertaken, EU28 (% of workplaces with digital
/ '\ skill gaps which undertook actions)

On the job training and development
programmes

84.4

External training and development programmes

58.3

Changing working practices (e.g.task sharing)
48.8

Reallocating tasks
47.2

Recruiting new staff with needed skills 39.0

Hiring temporary staff with needed skills
(e.g.temporary agency workers)

24.6

Outsourcing of tasks involving ICT use 203

Secondment of employees from other
workplaces within the same organisation

Other

13.8

1 I
[N
=
N

ICT for work: Digital skills in the workplace, Digital Single Market, Reports and studies, May 2017
https://ec.europa.eu/digital-single-market/en/news/ict-work-digital-skills-workplace
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— OECD and UN on Digital Economy and Data Literacy

/ '\
\

OECD (Organisation for Economic Coopration and Development)
« Demand for new type of “dynamic self-re-skilling workforce”

 Continuous learning and professional development to become a
shared responsibility of workers and organisations

[ref] Skills for a Digital World, OECD, 25-May-2016
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=DSTI/ICCP/11S(2015)10
/EINAL&docLanquage=En

UN

- Data Revolution Report "A WORLD THAT COUNTS" et
Presented to Secretary-General (2014) o2 &
http://www.undatarevolution.org/report/ b (O\

« Data Literacy is defined as key for digital revolution o NS4
and Industry 4.0 \o°

 Data literacy = critically analyse data collected and
data visualised

EDISON 2018 Denmark Data Science Profession and Education 26
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-:/ \i» PwC study: Millennials at work (2016) - 1

WwWw.pwe.com

Millennials at work

Confirmed results of previous studies: Reshaping the workplace
» Loyalty-lite to company

— The power of employer brands and the waning
importance of corporate responsibility

« Atime of compromise: benefit from individual
package negotiation

« Development and work/life balance are more
important than position or salary

— Work/life balance and diversity promises are pwc
not being kept

« Financial reward is secondary but cash bonuses are valued

« Atechno generation avoiding face time and prefer network
communication

* Moving up the ladder faster expectation but often not confirmed
by hard work required

 Generational communication but not without tensions

EDISON 2018 Denmark Data Science Profession and Education 27
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* What organisation is an attractive employer? Millennials at work
— Opportunities for career progression Reshaping the workplace
— Competitive wages/other financial incentives
— Excellent training/development programmes

« Factors most influenced decision to accept your
current job?

— The opportunity for personal development
— The reputation of the organisation
— The role itself
*  Which three benefits would you most value from an
employer?
— Training and development
— Flexible working hours
— Cash bonuses

What can employers do?  Feedback, feedback and more feedback
Business leaders and HR need to work together *  Set them free

to: « Encourage learning

* Understand this generation « Allow faster advancement

* Get the ‘deal right « Expect millennials to go

* Help millennials grow

EDISON 2018 Denmark Data Science Profession and Education 28
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Data Driven Victories and Failures - Politics

Very high impact events and facts

« US Election 2012 — Obama’s campaign and rise of Big Data analytics

— Micro-targeting and Social Networks analysis
« Brexit 2016

— “Data driven Brexit” — first serious ring for right use of Data Science technologies
« US Election 2016

— Clinton’s campaign — “Data driven” but using only upper layer of Social Network (SN)
web

— Trump’s campaign — Targeting bottom SN web and “forgotten people not to be
forgotten”

« Matt Oczkowski, leader on Trump’s campaign: “If he was going to win this election, it was going
to be because of a Brexit style mentality and a different demographic trend than other people
were seeing.”

 France election 2017
— Awakening

EDISON 2018 Denmark Data Science Profession and Education 29



_ Data-Driven Brexit: A Wakeup Call for Analysts
By Barry Devlin, June 28, 2016

Book: In

Revoluti

How Customer Data Is
Revolutionising Our Economy

Article “In Data we trust” by T.Edsall in The
New York Times

Multimillion-dollar contract for data
management and collection services
awarded May 1, 2013 to Liberty Work (for
Republicans) to build advanced list of
voters

EDISON 2018 Denmark

How Customer Data is

Economy (Aug 2012)

* A strategy for
tomorrow's data world

Data We Trust:

onising Our

Data-Driven Brexit: A

Wakeup Call for Analysts
By Barry Devlin, June 28,
2016

Data-Driven Brexit: A Wakeup Call for Analysts

Uslz Ul Bresit-A
7 Wabewp Cal fur Redysls

R i 1 1+

ok AV PEEEr C3nr et 31 Fridse mamniee

» There are significant lessons for believers in data-driven business to
learn from how data was and wasn’t used for decision making before,
during, and after the Brexit vote.

Human attitude -- including emotion, intuition, and social empathy --
and motivation are at the heart of decision making and the action that
follows

Information will only be accepted when it conforms to preconceived
notions. Expertise is not sufficient and, in extremis, will be dismissed
with ridicule.
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- — US elections 2016 and Data Analytics

* On-going scandal with Cambridge Analytica
« Facebook under fire

« Growing importance of ethical factor

— Education is essential to tame new element/dimension of our life -
Data

* Increasing impact of EU GDPR (General Data Protection
Regulation) to be in force from 25 May 2018

— ePrivacy legislation is coming expected 2019

« Equal services provision with and w/o identification data collection (online services,
social network, network games)

« Strong lobbying against by Big technology companies

EDISON 2018 Denmark Data Science Profession and Education 31




\/

~ — Education and Ethical norms
/ '\

 Education Is essential to tame new
element/dimension of our life - Data

EDISON 2018 Denmark Data Science Profession and Education 32
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— OECD and UN on Digital Economy and Data Literacy

OECD
« Demand for new type of “dynamic self-re-skilling workforce”

 Continuous learning and professional development to become a
shared responsibility of workers and organisations

[ref] SKILLS FOR A DIGITAL WORLD, OECD, 25-May-2016
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=DSTI/ICCP/I1S(2015)10

/EINAL&docLanquage=En

UN

- Data Revolution Report "A WORLD THAT COUNTS" Bl oS
Presented to Secretary-General (2014) o2 &
http://www.undatarevolution.org/report/ ™ ( C\‘ |

« Data Literacy is defined as key for digital revolution o2 0\3

« Data literacy = critically analyse data collected and I

data visualised
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— Industry 4.0 and demand for new skills

Top 10 skills

in 2020

Complex Problem Solving
Critical Thinking

Creativity

People Management
Coordinating with Others
Emotional Intelligence
Judgment and Decision Making
Service Orientation

Negotiation

Cognitive Flexibility

CONOO LN~

—
©

Source: Future of Jobs Report, World Economic Forum

WORLD
ECONOMIC
FQRUM

COMMITTED TO
IMPROVING THE STATE
OF THE WORLD

in 2015

Complex Problem Solving
Coordinating with Others
People Management

Critical Thinking

Negotiation

Quality Control

Service Orientation

Judgment and Decision Making
Active Listening

Creativity

WoNoORr~OND -

-y
o

The Fourth Industrial
Revolution, which includes
developments in previously
disjointed fields such as
artificial intelligence and
machine-learning, robotics,
nanotechnology, 3-D printing,
and genetics and
biotechnology, will cause
widespread disruption not
only to business models but
also to labour markets over
the next five years, with
enormous change predicted
in the skill sets needed to
thrive in the new landscape.
This is the finding of a new
report, The Future of Jobs,
published today by the World
Economic Forum.
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— EDSF: Background standards

 eCFv3.0 — e-Competence Framework
« European ICT Professional Profiles

« European Skills, Competences, Qualifications and
Occupations (ESCO) Taxonomy
https://ec.europa.eu/esco/portal/#modal-one

« |IEEE/ACM Classification Computer Science (CCS2012)
 ACM Information Technology Competencies Model

EDISON 2018 Denmark Data Science Profession and Education
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CFv3.0 structure and 4-dimensional model

« European e-Competence Framework for IT (e-CFv3.0) dimension
Dimensionl: 5 competence areas: Plan, Build, Run, Enable, Manage
Dimension2: 32 e-competence definition

Dimension 1

5 e-Competence areas

Dimension 2

Dimension3: 5 proficiency levels
Dimension4: Knowledge and skills

HR
Strategy

32 e-Competence definitions /

Dimension 3

e-Competence levels 1-5

Dimension 4
knowledge and skills
Employee

EDISON 2018 Denmark

,"; Job profiles
" descriptions

7 Position description, qualification
. and experience requirements

Company Needs

Career paths

Individual competence
assessment
Annual individual
objectives

Individual ]

l development plan

Training and
certification offering ’

—

Training plan ‘

Data Science Profession and Education

Multiple use of e-CFv3.0 within ICT
organisations

Provides basis for individual career
path, competence assessment, training
and certification

EDISON CF-DS will be used for
defining DS-BoK and MC-DS, linking
organizational functions and required
knowledge

Mapping CF-DS and DS-BoK to
academic disciplines

Provide basis for individual (self)
training and certification
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\/
~ — e-CFv3.0 Internal Structure: Refactoring for CF-DS

/\
European e-Competence Framework 3.0 overview

Dimension 1 Dimension 2 Dimension 3 ° 4 Dl mensions
5 e-CF areas 40 e-Competences identified e-Competence proficency levels — Competence AreaS
(A-E) -1 to e-5, related fo EQF levels
- — Competences
— Proficiency levels

— Skills and Knowledge

A, PLAN A1, 15 and Business Strategy Alignment
A2 Sorvice Level Management
A_3. Business Plan Development
A4 Product/Service Planning
A5 Architecture Design
Ab. Application Design
A.7. Tedchnology Trend Monitoring

« 5 Competence Areas defined by ICT
Business Process stages

A8, Sustainable Development — Plan
A9 Innovating 2
B. BUILD B.1. Application Development BUI'd
B.2. Component Integration = Deploy
B.4. Solution Deployment
B.5. Documentation Production — Manage

B.&. Systems Engineering
C. RUN C.1. User Support
C.2. Change Support
C.3. Service Delivery
C.4. Problerm Management
D. ENABLE D.1. Information Security Strategy Development
D.2. ICT Quality Strategy Development
D.3. Education and Training Prowvision
D.4. Purchasing
D.5. Sales Proposal Development
D.6. Channel Management
D.7. Sales Management
D.8. Contract Management
D.9. Personnel Development
D.10. Information and Knowledge Management
D.11. Needs Identification
D.12. Digital Marketing
E. MANAGE E.1. Forecast Development
E.2. Project and Portfolic Management

-> Refactor to Scientific Research (or
Scientific Data) Lifecycle

— See example of Rl manager at IG-ETRD wiki
and meeting

« Each competence has 5 proficiency levels

— Ranging from technical to engineering to
management to strategist/expert level

» Knowledge and skills property are defined
for/by each competence and proficiency
level (not unique)
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-// \» Competences Map to Knowledge and Skills

« Competence is a demonstrated ability to apply knowledge,
skills and attitudes for achieving observable results

[ Competences J

1N

[ Knowledge ]|:>[ p:r?:::zt(())rg }(}:{)[ Skills ]
|

ﬁ functions ﬁ
Experience &
[ Education (Bok) ﬂ [ Workplace Train ]
% Professional C%
Profiles
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/ CWA 16458 (2012): European ICT Professional

 —

v\\ Profiles

~\

EUROPEAN ICT PROFILE FAMILY TREE

BUSINESS TECHNICAL SERVICE &
DEVELOPMENT
MANAGEMENT MANAGEMENT DESIGN ; OPERATION

' Generation 2: 23 EUROPEAN ICT PROFILES '

CQuality Assurance I
Mznager o BusinessAnalyst i Developer

SUPPORT

Business
= [nfarmation —-
Manager

Database
Administrator

o Atcount Manager

ICT Security
Manager

Digital Media
Specialist

Systems

P ICT Teainer
Administrator 3

Systems Analyst

Network
Specialist

Enteiprise
Architect

ICT Security
Specialist

ICT Operations
Manager

— o Project Manager R o TostSpecialist R o

..'.I

Technical

220 1C1 Consultant
Specialist

e Service Manager B Systems Architect —

Service Desk
Agent

« The CWA defines 23 main ICT profiles the most widely used by organisations
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CWA Professional Profiles and Organisational
Workflow

Business Management Technical Management

Services &
Development *  Operation

o=

BUILD ICT23

ENABLE
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_\\‘//__ ESCO Taxonomy (Mandatory since 2017)
/I\ https://ec.europa.eu/esco/portal/#modal-one

Protfessionals

Science and Data Science Data Science professionals DSP04
- engineering Professionals not elsewhere classified Data Scientist
professionals
DSPO5
Data Science Researcher
DSP08

(Big) Data Analyst

Technicians and associate professionals

Science and Data Science Technology Data Infrastructure DSP17
engineering associate Professionals engineers and technicians Big Data facilities Operators

professionals

DSP18
Large scale (cloud) data storage
operators

Database and network DSP19

professionals not elsewhere Scientific database operator*)

classified

Managers

Production and Data Science/Big Data DSP01/DSP02
Information and specialised services Infrastructure Managers Data Science/Big Data
communications managers Infrastructure Manager
technology Research Infrastructure DSPO3
professionals Managers Rl Manager
DSPO3
RI Data storage facilities
manager

Clerical support workers

General and keyboard

clerks

Data handling support Data and information entry Digital Archivists and DSP20

workers (alternative) and access Librarians Data entry/access
desk/terminal workers
DSP21
Data entry field workers
DSP22

User support data services
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— ICT and Data related Skills shortage - Impact

Problems with hiring (skilled) ICT related staff
— At least one year for training and acquiring experience

— As soon as new employees are confident with their skills, they leave for
big(ger) companies or industry

* Open Data Science/Stewards positions stay unfilled longer
— In research institutions for months and years
— In industry for months

« Companies/organisations want experienced Data Science workers
— There is no time to acquire necessary experience

 Millennials factor
— Do we understand difference of the millennials workforce?

« Challenges: How to obtain, train in shorter period and sustain new
digital (ICT and Data related) skills in organisations
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EDISON EDISON Products for Data Science Skills

uilding the data

cience profession Management and Curriculum Design

T — — ! Data Science
« EDISON Data Science Framework (EDSF) : IR o , comminly Pors
,  |CF-DS . ; ;
— Release 2 components CF-DS, DS-BoK, MC-DS, DSPP i T”WH > Dnline Bducationa!
— Compliant with EU standards on competences and professional 5 = 5 —
. Data Science . Capacity Building and
occupations e-CFv3.0, ESCO | Fromevork (DS PIOIPONeS. ] Garer Deveopmen

«  Skills development and career management for Core Data <_|_Foundaton & Conoepts |
Experts and related data handling professions

« Academic programmes and professional training courses
(self) assessment and design

v
i
KA 1
' KPI

« Individual competences benchmarking and Data Science | oot P ]H
ream desian e e | [emasen ]
' ' i i ot S et
- Cooperation with International professional organisations S e [
IEEE, ACM, BHEF, APEC (AP Economic Cooperation )

Data Science Cumpetence DS Professional Profiles
Framework (( F-DS) |:> (DSP-P)

Collect ﬂ’ Analyse
Data 1 Data
\@

Learning Outcomes (LO)

(OBE Learning Model)

pomAIN &
EXPERTISE

Knowledge Units (KL')

B Professional (databa: oul lataba: signers
6 and administrators, sciel tf d t abase designers and J (DS-BoK)
| administrators

[ (dat Da taSt ewards, | paraFacilities @M@ | EE3|  DataScience Group | B | me BusimessAmabst o mEmmmesmssssmsmssg J L """"""""

g D'gnlnncuraw 1, Data Lb rians, Data Archivist P

= Technicians and associate professionals: Big Data f \t Tracks/Specialisations (based on DSP-P)
@ Eh s S e E S o e e -
(LO, LU, KU, courses/modules)
anmﬁum 1 Sunp nwarloms nddat h Mlim clerks: User support
entry ch entry field Swerters
i iz compolences
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- — EDISON Data Science Framework (EDSF)
// | \\
R e e e T Ty | _
: . Community

I > DS-BoK .| Data Science Online
: A MC-DS | “| Educational Environ Portal (CP)
. i < > : A A « Community
! CF-DS v $_ 1 3 > support
! 5|  Taxonomy and | A - Data Science
I i’ Vocabulary 1 Directory ETM career & prof
| ) Y , A I development

! Data Science
|
- Framework

DS Prof Profiles l

\ 4

Foundation & Concepts

_ * Competences
Edu&Train Virtual < benchmarking
Marketpltz Data Labs
Services Biz Model

EDISON Framework components

— CF-DS - Data Science Competence Framework
— DS-BoK — Data Science Body of Knowledge

— MC-DS - Data Science Model Curriculum

— DSP - Data Science Professional profiles

Methodology

— Data Science Taxonomies and Scientific Disciplines

Classification
— EOEE - EDISON Online Education Environment

ESDF development based on job market
study, existing practices in academic,
research and industry.

Review and feedback from the ELG, expert
community, domain experts.

Input from the champion universities and
community of practice.
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~ — EDISON Initiative Online Presence

/ '\
/ \

EDSF github project - https://github.com/EDISONcommunity/EDSF
— Component documents CF-DS, DS-BoK, MC-DS, DSPP

« EDISON Community work area and discussions -
https://github.com/EDISONcommunity/EDSF/wiki/EDSFhome

« Mailing list - edison-net@list.uva.nl

« EDISON project website (still active) http://edison-project.eu/

— EDISON Data Science Framework Release 2 (EDSF), 3 July 2017
http://edison-project.eu/edison-data-science-framework-edsf

« Data Science Community Portal (http://datasciencepro.eu)
— To host future EDISON Community initiatives
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- — Links to Workshop Resources

« EDISON Workshop home
https://github.com/EDISONcommunity/EDSF/tree/master/EDSFcurriculaDesign

« EDISON Data Science Framework Release 2 (EDSF)
https://github.com/EDISONcommunity/EDSF

« (old http://edison-project.eu/edison-data-science-framework-edsf)

Component documents

CF-DS - Data Science Competence Framework
https://github.com/EDISONcommunity/EDSF/blob/master/EDISON CFE-DS-release?-v08.pdf

DS-BoK — Data Science Body of Knowledge
https://github.com/EDISONcommunity/EDSF/blob/master/EDISON DS-BoK-release2-v04.pdf

MC-DS — Data Science Model Curriculum
https://github.com/EDISONcommunity/EDSF/blob/master/EDISON MC-DS-release2-v03.pdf

DSPP — Data Science Professional profiles
https://github.com/EDISONcommunity/EDSF/blob/master/EDISON DSPP-release2-v05.pdf
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- — Other related links

Final Report on European Data Market Study by IDC (Feb 2017)

— https://ec.europa.eu/digital-single-market/en/news/final-results-european-data-market-study-
measuring-size-and-trends-eu-data-economy

« PwC and BHEF report “Investing in America’s data science and analytics talent:
The case for action” (April 2017)

— http://www.bhef.com/publications/investing-americas-data-science-and-analytics-talent

« Burning Glass Technology, IBM, and BHEF report “The Quant Crunch: How the
demand for Data Science Skills is disrupting the job Market” (April 2017)

— http://www.bhef.com/publications/quant-crunch-how-demand-data-science-skills-disrupting-job-
market

— https://public.dhe.ibm.com/common/ssi/ecm/im/en/imli14576usen/IML14576USEN.PDF

* Millennials at work: Reshaping the workspace (2016)
— https://www.pwc.com/ml/en/services/consulting/documents/millennials-at-work.pdf

@ @ This work is licensed under the Creative Commons Attribution 4.0 International License.
To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/
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